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Overview
The Journal of Banking and Financial Economics (JBFE) is an open access journal. The 
submission of manuscripts in free of fee payment. This journal follows a double-blind reviewing 
procedure.

Aims and Scope
JBFE publishes high quality empirical and theoretical papers spanning all the major research 
fields in banking and financial economics. The aim of the journal is to provide an outlet for the 
increasing flow of scholarly research concerning banking, financial institutions and the money and 
capital markets within which they function. The journal also focuses on interrelations of financial 
variables, such as prices, interest rates and shares and concentrates on influences of real economic 
variables on financial ones and vice versa. Macro-financial policy issues, including comparative 
financial systems, the globalization of financial services, and the impact of these phenomena on 
economic growth and financial stability, are also within the JBFE’s scope of interest. The Journal 
seeks to promote research that enriches the profession’s understanding of the above mentioned as 
well as to promote the formulation of sound public policies.

Main subjects covered include, e.g.: [1] Valuation of assets: Accounting and financial 
reporting; Asset pricing; Stochastic models for asset and instrument prices; [2] Financial 
markets and instruments: Alternative investments; Commodity and energy markets; Derivatives, 
stocks and bonds markets; Money markets and instruments; Currency markets; [3] Financial 
institutions, services and regulation: Banking efficiency; Banking regulation; Bank solvency 
and capital structure; Credit rating and scoring; Regulation of financial markets and institutions; 
Systemic risk; [4] Corporate finance and governance: Behavioral finance; Empirical finance; 
Financial applications of decision theory or game theory; Financial applications of simulation 
or numerical methods; Financial forecasting; Financial risk management and analysis; Portfolio 
optimization and trading.

Special Issues
JBFE welcomes publication of Special Issues, whose aim is to bring together and integrate work 
on a specific theme; open up a previously under-researched area; or bridge the gap between 
formerly rather separate research communities, who have been focusing on similar or related 
topics. Thematic issues are strongly preferred to a group of loosely connected papers. 

Proposals of Special Issues should be submitted to at jbfe@wz.uw.edu.pl. All proposals are 
being reviewed by the Editorial Team on the basis of certain criteria that include e.g.: the novelty, 
importance and topicality of the theme; whether the papers will form an integrated whole; and the 
overall ‘added value’ of a Special Issue. 
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ABSTRACT 

We investigate the wage-setting behavior of French companies using an ad-hoc survey specifically 
conducted for this study. Our main results are the following. i) Wages are changed infrequently. 
75% of firms change their wages once a year. Wage changes occur at regular intervals during 
the year and are concentrated in January and July. ii) We find a lower degree of downward real 
wage rigidity and nominal wage rigidity in France compared to the European average. iii) About 
one third of companies have an internal policy to grant wage increases according to inflation. 
iv) When companies are faced with adverse shocks, the latter are partially transmitted into prices. 
Companies also adopt cost-cutting strategies. The wage of newly hired employees plays an 
important role in this adjustment.

JEL classification: E24, J3

Keywords: wage rigidity, wage-setting behavior, survey data.

1. INTRODUCTION 

The existence and the extent of wage rigidities have crucial implications for monetary policy 
analysis. First, a high degree of wage indexing (i.e. real rigidities) can generate a self-sustaining 
rise of inflation following a sectoral shock of inflation via second-round effects. Second, the 
extent of nominal rigidities affects the definition of the inflation target. The downward rigidity 
of nominal wages requires a certain level of inflation to allow real wages to adjust to changing 
conditions greasing the wheels of the labor market (see Tobin, 1972). Despite the importance of 
the issues at stake, there is still no consensus on both theoretical mechanisms underlying wage 
rigidities and empirical assessment of the extent of wage rigidities.

1 Corresponding author. Jérémi Montornès, Banque de France, 31 rue Croix-des-petits-champs, 75 049 Paris Cedex 01, France, e-mail: jeremi.
montornes@banque-france.fr, telephone: +33.1.42.92.49.27, fax: +33.1.42.92.27.09.
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More generally, in macro models wage rigidities imply real and persistent effects of monetary 
shocks on output (Christiano et al., 2005). New Keynesian models assume that a firm will change 
its wages randomly (Erceg et al., 2000; Smets and Wouters, 2003). In each period, a fraction of 
wage contracts is not reoptimized and is partially indexed to past inflation. The Calvo parameter 
is typically found to be consistent with duration of wage contracts of 3 or 4 quarters (see e.g. 
Gertler et al., 2008). This degree of wage rigidity allows replicating the wage dynamics in 
macroeconomic models but the nature of the rigidity can also play a crucial role. For instance, 
Levin et al. (2005) show that the different models used to represent wage rigidity at the micro 
level may lead to modifications in the optimal monetary policy but also in welfare losses. Apart 
from the Calvo model, a less frequently used one is the Taylor contract model where wages are 
set for a constant duration. Recently several contributions underlined the role of downward wage 
rigidity in the context of the debate of the appropriate inflation target for central banks. Kim 
and Ruge-Murcia (2009, 2011) introduce a cost of adjustment in the wage setting function (i.e. 
wage adjustment costs are asymmetric and larger for downward than upward wage changes). 
MacCallum and Smets (2010), Schmitt-Grohé and Uribe (2013) analyze the consequences of 
downward wage rigidity for the Eurozone in the context of the Great Recession.

The theoretical literature has identified different mechanisms of wage rigidities (see Cahuc 
and Zylberberg, 2004, for a comprehensive presentation of wage formation models). The first 
branch focuses on the role of unions and bargaining power in generating rigid wages. In these 
models, the rent generated by the firm guarantees insiders bargaining power in wage negotiations. 
In this context, the extent of rigidity is linked to the magnitude of unions’ bargaining power. The 
second source of rigidity identified in the literature stems from the incentive for managers to 
pay their employees more than the market-clearing wage. The key assumption of these models 
is that high wages make workers more productive. Several versions of the ‘efficient wages’ 
hypothesis have been formulated, including shirking, fairness, turnover and adverse selection 
mechanisms. All these models imply downward wage rigidity despite any excess of labor supply. 
However, empirical studies do not easily allow alternative models supporting the existence of 
wage stickiness to be distinguished. Econometric tests of various theories of wage rigidities fail 
because of the lack of variables especially designed for the purpose of the analysis. For instance, 
efficient-wage theories often rely on non-traditional variables for economists such as fairness, 
effort or reciprocity in labor relations. In addition, it is hard to discriminate empirically among 
theories according to their predictions since they all predict wage rigidity.

The empirics of wage rigidity focus rather on the extent of rigidity than on the causes of 
downward rigidity. Most evidence produced on downward wage rigidity has been motivated by the 
debate on the appropriate inflation target for central banks (see Akerlof et al., 1996) and recently 
to feed the calibration of macro models (Barraterri et al., 2014). Empirical studies typically adopt 
statistical models of wage change distribution rather than a structural model inspired by theory. 
Direct evidence of downward nominal wage rigidity comes from cross-sectional analysis of the 
distribution of wage changes which almost always shows a spike at zero and a positive skew (Card 
and Hyslop, 1997; Lebow et al., 2003). However, this ‘histogram-location’ approach is subject 
to measurement errors. Altonji and Devereux (2000) provide an econometric analysis dealing 
explicitly with measurement errors and allowing individual heterogeneity. The International Wage 
Flexibility Project (IWFP) has provided a unified framework of analysis for 16 OECD countries. 
However, results on the extent of wage rigidities vary a lot according to the country (especially 
in Europe), the period under review (especially because of the influence of the inflation rate) and 
the data used (see Dickens et al, 2007 and the special feature of the Economic Journal in 2007).

A special line of research consists in exploiting qualitative surveys among firms’ managers 
(see Blinder and Choi, 1990) collecting both additional evidence and perceived explanations of 
wage stickiness. Blinder’s work has been replicated in the United States and has inspired similar 
research in other countries. Campbell and Kamlani (1997) highlighted the practise of efficiency 
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wage as a factor of wage stickiness for the United States. Bewley (1999) also enhances the 
psychological factor of morale to explain downward wage rigidity. This contrasts with European 
countries. For instance, Franz and Pfeiffer (2006) highlight the role of implicit and explicit 
contracts in Germany. Agell and Bennmarker (2005), Zoega and Karlssonn (2005) also stress the 
importance of legislation on wage formation in Sweden and Iceland.

Previous works on wage rigidities in France were based on quantitative sources (Biscourp 
et al., 2005; Le Bihan et al., 2012). By contrast, this study uses new qualitative information on 
wage setting in France based on an original survey conducted among two thousand firms of the 
market sector representing approximately 500,000 employees (see Appendix 1). The survey2 has 
been undertaken as part of the Wage Dynamics Network3 (WDN). We replicate the methodology 
proposed by Blinder at a larger scale. First, the WDN survey is based on a large and nationally 
representative sample. Second, it collects additional evidence on wage setting and information 
about the firms’ economic and institutional environment that are seldom available. In particular, 
the data collected help in testing indicators of the strictness of wage setting institutions or 
perceived competition from the point of view of firms.

The paper aims at providing new evidence on the extent and reasons behind different types 
of wage rigidity. The latter is defined as the frequency of wage changes and the ability to adjust 
to shocks. This definition of wage rigidity is thus broader than the one used in the empirical 
literature which generally focuses on downward wage rigidity. Second, the WDN Survey gives 
insights into the relative importance of nominal versus real rigidities. We also attempt to establish 
some of the reasons for wage rigidity. However, the contribution of the paper lies in how firms 
adjust to shocks. It analyses not just wage rigidity but also adjustment of firms in the presence 
of downward wage rigidity. The adjustment process relates to firms’ responses to different kinds 
of adverse shocks including alternative means: change in prices, output, costs and profit margin. 
When companies are faced with adverse shocks, only a partial response is transmitted into prices. 
Companies also adopt cost-cutting strategies. 

The paper is organized as follows. Section 2 presents the survey. Section 3 reviews the main 
characteristics of the French wage setting procedures. Sections 4 examines the patterns of wage 
setting and section 5 investigates downward wage rigidity. Section 6 is devoted to reactions to 
shocks. Section 7 concludes. 

2. DATA DESCRIPTION

The WDN survey is a one-off survey conducted in 2007 that aims at investigating wage 
policies of human resources managers. The questionnaire refers to the main socio-occupational 
group within firm4 (in each firm the main group accounts for 67.9% of the employees on average). 
Thus, this survey strongly differs from traditional sources (administrative data or household 
survey) that collect individual records of wages. Typically, the survey aims at providing answers 
in a qualitative way to the following questions: How often do base wages change? Do the changes 
take place in specific months of the year? Respondents were also asked to assess the relevance 
of prices, margins, output or costs reductions in response to three unanticipated changes in their 
business environment: a slowdown in demand, an increase in the cost of an intermediate input 
(e.g. an oil price increase), and an increase in wages due to contracts bargained at the industry 

2 The survey was conducted among a sample of companies usually interviewed for the purpose of the Banque de France’s monthly Business 
Survey that comprises around 6 600 firms (see details in Appendix 1). An electronic template of the questionnaire is available upon request.
3 The Wage Dynamics Network involves National Central Bank of 16 countries in Europe and has been coordinated by the Eurosystem.
4 This does not include individualized wage increases.
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level. The use of ‘stated-preference’5 data to investigate companies’ wage setting behavior has 
several advantages for our purpose. 

First, ad-hoc surveys allow collecting information on variables of interest that are seldom 
available, such as perceived reasons for downward wage rigidity or response to shocks. Moreover, 
the survey is more likely to provide relevant information on how firms deal with laws or institutions 
than objective data (e.g. national indicators of bargaining coverage). Second, direct questioning 
may help address the econometric issue of identifying idiosyncratic shocks. As firms are asked to 
indicate how they respond to shocks, there is no need to identify the shocks themselves. Finally, 
as both the sampling frame and the concept of wages are similar across countries participating in 
the WDN project, our data makes fully homogeneous comparisons between numerous European 
countries6 possible. A follow-up was conducted in 2009 by the Banque de France (on a partially 
renewed sample and a targeted questionnaire on answer to shocks) and other European countries 
to assess the impact of the 2008 recession on wages. By contrast to the first round of the survey 
where shocks were hypothetical, the second round of the survey took place in a context of a severe 
recession. The results of this follow-up round confirm that French firms responded to the marked 
drop in their sales by adopting strategies combining cuts in production and in labor costs. As in 
the first round of the survey, French firms answered they adjusted their wage bills by reducing 
variable components of compensation and the number of hours worked, but above all by cutting 
the number of temporary and permanent jobs.

There are, of course, limitations to the data we use. This ad-hoc survey is cross-sectional 
by nature. Moreover, some questions might be misunderstood because they do not match the 
specific context of the firm. Respondents may focus more on nominal rigidities rather than on real 
rigidities because they can be affected by monetary illusion. Furthermore, responses also have to 
be treated with caution because the person who filled in the questionnaire might not be aware of 
the entire wage-setting process, especially in large firms (e.g. profit-sharing scheme). However, 
international comparisons (Druant et al., 2012) exhibit robust stylized facts across countries. 
Wage setting characteristics such as the frequency of wage changes is shown not to be very 
different across European countries. Thus, WDN surveys represent a complementary data set and 
a useful crosscheck of the evidence obtained from quantitative sources.

Respondents were asked to provide information on the way they behave under normal 
conditions and practises. Quantitative information relates to the previous accounting year. Thus, 
their responses depend, among other things, on the economic situation in France at the time the 
survey was conducted. It took place in an environment characterized by persistent unemployment 
and low inflation. The unemployment rate (7.9%) has been on a downward trend since mid-2004 
but it still remains higher than the European average. In 2007, the consumer price index grew at a 
rate of two percent, broadly stable compared to the preceding year. Economic growth in the first 
half of 2007 was in line with potential output. 

The descriptive results are weighted in order to take into account the size of the firm and the 
probability of sampling7 (see Appendix 1). This procedure, communally used in surveys, makes 
the descriptive results representative of the whole economy. Table 1 gives a general picture of 
company characteristics in France. Hiring and firing are positively correlated across sectors 
and appear to be lower in the manufacturing sector and in larger companies. Companies hire 
employees mostly on fixed-term contracts or have recourse to temporary work. However, the 

5 In numerous questions of the WDN survey (response to shocks, deviation from the on-going wage, etc.), the respondent is asked to choose an 
answer from among different propositions. ‘Stated-preference’ data contrasts with ‘revealed-preference’ data that relates to people actual choices 
in real situations.
6 Cross-countries studies exploiting the European harmonized sample: Fabiani et al. (2012) examine linkings between wages and prices 
decisions, Babecky et al. (2012) assess downward nominal rigidities, Bertola et al. (2012) investigate the wages response to shocks, Galusak et al. 
(2012) focus on the issue of new hires wages. Similar surveys, using the WDN questionnaire, have also been conducted in Japan (see Ariga and 
Kamabayashi, 2010) and in Canada (see Amirault, Fenton and Laflèche, 2013).
7 The sample composition overrepresents the manufacturing sector compared to the service sector (especially compared to non-market services 
that comprise only 18 companies).



Jérémi Montornès, Jacques-Bernard Sauner-Leroy • Journal of Banking and Financial Economics 1(3)2015, 5–23

© Faculty of Management University of Warsaw. All rights reserved. 

DOI: 10.7172/2353-6845.jbfe.2015.1.1

99

number of these contracts remains limited (10% of the national workforce). The vast majority 
(more than 90%) of contracts are permanent full-time ones. 

Table 1
Company characteristics (in %)

Labor  
Cost Share

Main socio occupational group Types of Workers Export 
share

Labor mobility

Production Technical Clerical Professional Full time Part-time Temporary Entry Exit

Total 39.0 47.8 22.3 10.7 19.2 85.7  8.6  5.7 16.2 15.5 16.7

By sector

    Manufacturing 28.2 58.3 15.9 12.7 13.1 92.2  3.9  3.9 27.2 10.8 10.1

    Trade 19.6 46.0 25.3 15.5 13.2 92.1  4.3  3.6  3.9 17.7 16.3

    Business services 49.6 39.7 26.6  8.6 25.1 79.5 13.2  7.3  7.8 18.9 21.8

    Personal services 57.6  6.4 74.5  6.2 12.9 82.6  6.7 10.7  0.0 55.4 63.3

Note: ‘Entry’ and ‘Exit’ are measured in terms of the total workforce. 

Source: WDN Survey.

3. WAGE SETTING PROCEDURES IN FRANCE: AN OVERVIEW

In this section, we review wage setting procedures to allow a better understanding of the 
empirical pattern of wage dynamics. Like in many countries in continental Europe, wage 
bargaining occurs at two levels. First, wages are defined by a multi-employer agreement (between 
employer associations and union or employee representatives). In addition, agreements might be 
improved by single-employer agreements at the company level8. Furthermore, the government 
indirectly intervenes via extension mechanisms of collective agreements (at the request of 
employers or unions). The Auroux law (1982) also requires annual negotiations both at the 
company and the industry levels.

At the industry level, employers have to bargain wage rates collectively when there are 
union representatives within the company. All companies are therefore not obligated to negotiate 
on wages but most are covered by an industry agreement. These agreements typically specify 
the wage scale for different tenure levels for a range of different job categories. At the bottom 
of the wage scale, the minimum wage equally applies to every industry and thus constitutes 
a national wage floor. To ensure fair competition, industry level agreements may be extended to 
all companies belonging to the sector after a governmental decision.

At the company level, initiating annual negotiations is compulsory but the ‘social partners’ 
are not obliged to reach any agreement. A firm-level agreement almost always improves the 
situation of employees in relation to the industry level agreement in force. If negotiations fail 
(in 20% of cases), the existing pay structure remains applicable. Overall, 98% of the firms of the 
sample are covered by collective agreements (either negotiated at the company- or the industry-
level) although union membership is lower than 10% of the workforce. There can be significant 
differences in coverage between sectors, size and geographical areas.

8 In France, an escape clause has existed since 2005 but it is rarely used by firms.
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Table 2 
Collective agreements (in %)

Collective agreement Firms Firm-specific wage policy Wage drift*

Total 97.9 46.0 6.5

By sector

    Manufacturing 98.5 50.5 5.7

    Trade 99.2 47.7 4.7

    Business services 97.3 43.1 7.4

    Personal services 98.4  1.6 1.0
* Wage dift = “effective” wage – “bargained” wage (in level).

Source: WDN Survey.

Collective agreements might shape wage setting rules (see Section 4.3). Avouyi-Dovi 
et al. (2013) show that there is a strong seasonality in wage bargaining rounds: 50% of wage 
agreements are signed during the first month of the year. The duration of a collective agreement is 
typically 12 months. Occasionally, employers and employees’ representatives find an agreement 
for a period of 24 months. Most agreements are strongly driven by developments in the price 
index. A majority of European countries share these characteristics (Du Caju et al., 2012).

However, agreements at industry level are not systematically binding and companies also 
have specific wage policies. Results taken from the survey indicate that actually paid wages are 
higher than negotiated wages in nearly half of the firms. These figures are broadly equivalent to 
those observed in Belgium for which this information is available (see Druant et al., 2012). The 
magnitude of the wage drift is also comparable with estimates for Spain based on a structural 
model (see Palenzuela and Jimeno, 1996). According to the WDN survey data, effective wages 
exceed tariff wages by about 6.5% (see Table 2). The size of the gap sheds light on the respective 
role of industry and firm negotiations. The wage drift tends to be higher in larger firms and in 
business services. This so-called ‘wage drift’ is likely to happen in heterogeneous sectors where 
sectoral bargained wages are low. Moreover, it can be in the interest of the firms to pay workers 
above the going rate set in the agreement. First, it might reflect pay policies by firm. One can 
argue it amplifies the effect of workers’ characteristics on wages as assumed in efficient wage 
theories, especially in business services. Second, it could also reflect unions’ wage premium and 
rent sharing, especially in large firms. Third, the gap between effective wages and tariff wages can 
be used to buffer possible and unwanted collective wage agreements since it allows employers 
to counterbalance increasing tariff wages. Then it can be interpreted as a short-term margin of 
flexibility for firms inside an industry coordinated wage bargaining system, especially for wages 
of newly hired employees. In this respect, a study panel data in Portugal also shows that the wage 
drift is contra-cyclical while wages are procyclical (Cardoso and Portugal, 2005).

4. PATTERNS OF WAGE SETTING

In this section, we aim at characterizing empirical wage-setting rules. In this respect, there are 
two elements of particular relevance: the frequency and the timing of wage changes.

4.1. Frequency of wage changes

In the survey, firms had to indicate the number of times they change their wages in a given 
year. Wages are found to be relatively rigid in the sense they are changed every year. 74% of 
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companies change wages once a year9 (see Table 3). Nearly 20% of companies indicate they 
change the base wage more than once a year. The fraction of firms which do not change wages is 
negligible. The wage change frequency is higher than the Euro Area average (74% in France vs. 
60% in Euro Area, cf. Druant et al., 2012). Results for France are also consistent with Biscourp et 
al. (2005), who obtain a frequency of annual wage changes equal to 89%. The frequency of wage 
changes varies across sectors. For instance, wages change more frequently in the trade sector. 
Wage changes are less frequent in services than in manufacturing. 

Table 3
Wage change frequency (in %)

More frequently  
than once a year Yearly Less frequently  

than once a year Never

Total 19.5 74.3  5.2 1.1

    Manufacturing 23.7 71.8  3.9 0.6

    Trade 28.4 53.6 12.1 5.8

    Business services 15.6 77.4  5.8 1.2

    Personal services  0.0 93.5  6.5 0.0

    0–19 employees 12.8 66.0 17.9 3.3

    20–49 employees 13.6 76.7  8.8 0.9

    50–199 employees 20.3 72.2  6.3 1.2

    > 200 employees 21.5 75.6  2.1 0.7

Source: WDN Survey.

4.2. Timing of wage changes

A heuristic distinction is traditionally made in macro models between state-dependent and 
time-dependent wage setting rules. First, there is state-dependence wage setting when companies 
change wages as a result of a large change in economic conditions. A standard justification for 
this type of adjustment is the prevalence of adjustment costs (in the wage setting context, it might 
be the cost of opening negotiations). Thus, firms following state-dependence rules change wages 
in response to shocks. Second, time-dependence wage setting applies when companies change 
wages on a periodic basis. The time interval of the nominal contracts is often modelled, e.g. by 
Taylor (1980), as fixed. Workers sign contracts that specify a fixed wage for several periods. 
The current generation of macro models also refers to Calvo-type contracts where the duration 
between two changes is random. Note that these state- and time-dependent rules are not mutually 
exclusive. Firms seem to change wages each year if their economic environment is stable but 
might renegotiate contracts in the presence of shocks (see Section 6). 

Overall, our descriptive results suggest that the mean wage contract is one year and that 
a single simple Calvo model does not allow for replicating the wage dynamics at the micro level. 
The reason is that a significant proportion of firms also follow the Taylor model. Moreover, 
at the Euro Area level, the typical length of a wage contract varies according to countries (from 
6 months up to 2 years). 

9 Frequency is a synthetic variable based on three variables of the questionnaire: changes due to tenure, changes due to inflation and ‘independent 
changes’.
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Figure 1
Timing of wage changes (in %)
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Figure 1 plots the timing of wage changes by month. We find a strong seasonal pattern of wage 
changes decisions. Indeed, 58% of firms change base wages in January or in July. Overall, 78% 
of companies change wages in a particular month of the year. There is a clear synchronization 
in wage changes. However, it is difficult to determine whether this pattern provides evidence 
for state-dependence behavior (in response to the numerous price changes observed in January) 
or whether it reflects time-dependence due to institutional factors. The January effect might be 
due in large part to collective bargaining rounds, which take place at the beginning of the year 
(see Section 3). The July effect also results from the minimum wage increase. An important 
implication of wage staggering is that the impact of monetary policy shocks varies according 
to the period in which the shock takes place. In a VAR framework, the response of inflation is 
faster and larger if an interest rate change takes place in the quarter when most workers actually 
renegotiate. Olivei and Tenreyro (2010) argue that in the United States and Japan, a relatively 
large fraction of wage rates are re-contracted in the second half of the year. Thus, a monetary 
policy shock that occurs in the first or second quarter of a given year has a sizeable effect on 
output while this seasonal pattern plays a less important role in Germany, the United Kingdom 
and France. The ECB (2009) also confirms for the whole Euro Area that quantitative importance 
of wage staggering for inflation and output responses after a monetary policy shock is limited.

5. DOWNWARD WAGE RIGIDITY

In this section, we provide new evidence on the extent of downward wage rigidity. Standard 
measures of wage rigidities in the literature are based on year to year wage changes distributions 
of the same employees (see Kramarz, 2001, for a survey). Downward nominal wage rigidity 
(DNWR), that is resistance to cutting nominal wages, is usually identified by the extent of the 
spike at zero on the histogram of wage changes (i.e. the number of individual wages that remain 
unchanged). Downward real wage rigidity (DWRW), that is resistance to cutting real wages, 
is measured by the spike at the rate of inflation. Moreover asymmetries around zero are also 
considered as evidence of downward wage rigidity. However, the great majority of studies which 



Jérémi Montornès, Jacques-Bernard Sauner-Leroy • Journal of Banking and Financial Economics 1(3)2015, 5–23

© Faculty of Management University of Warsaw. All rights reserved. 

DOI: 10.7172/2353-6845.jbfe.2015.1.1

1313

intend to measure downward wage rigidity conclude that measurement errors are a serious 
problem (see e.g. Altonji and Devereux, 2000). The use of administrative datasets makes it 
difficult to properly identify base wage because of the inclusion of overtime hours and bonuses. If 
base wage levels are measured with errors, this leads to spurious wage changes that may wrongly 
be interpreted as wage flexibility. Furthermore, the use of household surveys may lead to an 
overestimation of wage rigidity since rounding effects bias wage changes toward zero. Changes 
in working conditions (e.g. a shift from a full-time job to a part-time status or a shift from night 
work to day work) may also add noise to the data.

WDN surveys avoid these methodological pitfalls. We take advantage of the fact that human 
resources managers are directly questioned on their wage policies. We indeed measure deliberate 
wage changes that are indicated by respondents. Downward nominal wage rigidity is computed as 
the share of nominal wage freezes. The WDN survey does not include a direct proxy of downward 
real wage rigidity. We use the proportion of firms linking wages to past inflation as a proxy to 
define it. This includes firms that are constrained from adjusting real wages not only downward 
but also upward. Table 5 presents some summary statistics on the extent of DNWR and DRWR. 
We find real wage rigidity to be slightly higher than nominal wage rigidity in France (respectively 
10.0% and 8.8%). Cross-county comparisons indicate a lower degree of rigidity in France than 
in the Euro Area, where DRWR is found to be 20.3% and DNWR 9.3% (see ECB, 2009). The 
same hierarchy is obtained with the use of the IWFP protocol (see Dickens et al., 2007)10. There 
are modest differences of the extent of wage rigidity across sectors in France. One exception is 
real wage rigidity in the trade sector due to the high share of people paid the minimum wage. 
However, there is a considerable variation across European countries in the extent of downward 
wage rigidity (see ECB, 2009). This suggests that labor market institutions rather than sector or 
technology are a source of heterogeneity of wage rigidity among European countries.

Table 4
Downward nominal and real rigidities (in % of firms)

DNRW DRWR

Total 8.8 10.0

    Manufacturing 9.4  9.6

    Trade 9.3 20.4

    Business services 8.3  9.9

    Personal services 8.3  1.2

Source: WDN Survey.

WDN survey data also show that base wage cuts do occur: 2.5% of companies say they have 
used base wage cuts at least once in the past five years. Wage cuts are more frequent in the 
manufacturing sector. The data confirm the existence of downward adjustments in extreme cases. 
Managers are more likely to cut wages if the firm faces extreme financial difficulties or if jobs 
are at stake. Moreover, according to respondents these wage cuts affect 70% of employees within 
a company but not all. 

10 Results of the WDN and IWFP are not comparable because the unit (firms vs. employees) and the type of data (cross-section vs. panel) are 
different.
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5.1. Wage indexation

Wage indexation directly affects downward wage rigidity. The degree of indexation is 
embedded in the labor market institutions. According to the law11, employment contracts in 
France do not have to automatically tie wages to a cost-of-living index with the exception of 
the minimum wage12. According to Koubi and Lhommeau (2006), the spillover effect of the 
minimum wage increase is on average 30% at the bottom of the wage scale with a high dispersion 
across sectors. The existence of a minimum wage implies that real wages become more rigid as 
inflation rate goes to zero.

The WDN survey provides information on both formal indexation of the minimum wage and 
informal practice of indexation (for instance at each round of collective bargaining). Results show 
that about one third of companies say they practise informal indexing. 22.4% of firms say they 
adopt backward-looking behavior and index their wages to past inflation (see Table 5). 9.3% of 
firms adjust wages to expected inflation. However, the survey was conducted in an environment 
of inflation close to 2%. It therefore does not reflect any change in behavior associated with a low 
inflation or a context of rising inflation. In the presence of inflationary pressures, wage pressures 
could be intensified, which in turn could increase the degree of wage indexation to inflation.

Table 5
Wage indexation (in %)

Link to past inflation Link to expected inflation Wage indexation

Total 22.4  9.3 31.7

    Manufacturing 27.0 11.2 38.2

    Trade 28.9  2.3 31.2

    Business services 18.5  8.4 26.8

    Personal services  1.6  1.6  3.2

Source: WDN Survey.

5.2. Perceived reasons for wage stickiness

We also assess potential reasons for wage rigidity. Evidence on this issue is rather scarce 
and dispersed. Direct information can be obtained from the WDN survey. It contains a question 
which directly addresses the reasons for wage stickiness (see Appendix 2). Possible answers 
to this question include a list of statements addressed in simple terms and based on sources 
of rigidities arising from institutional restrictions, insurance against negative shocks, relative 
wages (when taking wage decisions firms take into account wage rates set in other firms) and 
the efficiency-wage hypothesis. Four versions of the efficiency wage theory are detailed: the first 
one holds that high wages reduce labor turnover. The second efficiency-wage theory holds that 
the average quality of a firm’s work force depends on the wage it pays its employees. The third 
and fourth versions of the efficiency-wage theory hold that high wages increase workers’ effort 
and (respectively) reciprocity. Company responses have been converted into numerical scores 
ranging from 1 to 4 using the same coding scheme as the one proposed by Blinder et al. (1998) 
in their study of price rigidity. Above 2.5, the score is considered as reasonably strong and an 
average above 3.0 as very strong. Table 7 ranks theories by mean scores.

11 Article L112-2, Code monétaire et financier.
12 The minimum wage is adjusted each July by an automatic indexation to the cost of living and half of increased purchasing power of average 
wage workers. Moreover, companies have incentives to increase wages at the bottom of the wage scale in order to maintain wage hierarchy.
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Table 6
Rating of theories explaining wage stickiness (mean scores)

France Europe*

Shirking 3.3 3.1

Gift-exchange 3.3 3.0

Explicit contract 3.1 2.9

Adverse selection 3.1 3.3

Negative signal 2.7 2.8

Reputation 2.5 2.6

Relative wages 2.2 2.6

Turnover 2.1 2.8

Implicit contract 1.6 2.4

* Excluding Germany and Greece
Note: the theories are ranked according to the mean scores they received from 1 (not relevant) to 4 (very relevant).

Source: WDN Survey and ECB (2009) for EU economies (excluding Germany and Greece).

Data suggest that both the fairness and the shirking versions of the efficiency-wage hypothesis 
are supported. Overall, companies are reluctant to adjust wages. The survey results also indicate 
that lower wages would not be an incentive and this could lead to lower productivity per employee. 
The main reasons for deviations from the going rate appear to be employer-related, even in firms 
in which all workers are covered by collective agreements. We emphasize mechanisms of wage 
rigidity at the establishment level. When faced with shocks, firms use alternative ways to adjust.

6. ADJUSTMENT IN THE PRESENCE OF WAGE RIGIDITY

In the presence of downward of rigidity, the WDN survey provides information on a firm’s 
adjustment. Respondents were asked to assess the relevance of the following adjustments margins: 
an increase in prices, a reduction in profit margins, a reduction in output and a reduction in costs. 
By asking firms how they respond to shocks, there is no need to identify the shocks themselves. 
The WDN survey specifies three hypothetical shock scenarios: a slowdown in demand, an increase 
in intermediate costs (e.g. an oil price increase) and a permanent rise in wages (for instance due to 
contracts bargained at the industry level). All these three shocks are considered as unexpected and 
common to all firms. We provide evidence on how firms react to shocks and distinguish different 
margins of adjustment.

6.1 Responses to shocks

Table 7 shows that companies use different strategies when faced with shocks combining 
price adjustment and costs minimization. The chosen margins of adjustments differ according to 
the type of shock. Companies reduce costs primarily when they are faced with a demand shock 
and increase prices when faced with supply shocks. Cost reduction is an important strategy after 
a demand shock (mean score of 3.1). By contrast, price adjustment is an important strategy for 
the respondents after a supply shock (mean score of 2.7 and 2.6). We do not find any sign of the 
potential price vs. quantity adjustment dichotomy (see Andersen and Toulemonde, 2004) since 
strategies of adjustment are mixed.
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Table 7
Economic shocks and margins of adjustment (average scores)

Average score Adjust prices Reduce margins Reduce output Reduce costs

Negative demand shock 2.2 2.4 2.3 3.1

Positive cost shock 2.7 2.2 1.4 2.7

Wage shock 2.6 2.2 2.5 1.3

Note: average score received for each statement (4 = very relevant, 3 = relevant, 2 = little relevance, 1 = irrelevant). 

Source: WDN Survey.

We try to determine which factors increase the probability to change price, margin, output and 
cost. Three kinds of explanations are considered: the degree of market competition, the type of 
collective agreements and the technology of the firm. We use a measure of perceived competition 
at the firm level. Both firm-level and industry-level collective agreements are considered. Labor 
intensity identifies the technology of the firm. A set of control variables captures features of the 
firm’s strategies: industry dummies to capture differences in technology arising from industry 
characteristics, geographical area, composition of the work force. We model determinants of 
firms’ reaction to adverse shock jointly. This contributes to the survey literature on price or 
wage initiated by Blinder. We use a quadrivariate probit model to take into account the fact that 
decisions have been taken simultaneously. To allow for the possibility that choices are related to 
unobserved factors, error terms are correlated. The equations for this model have the following 
form:

Adjust price y
otherwise
if X

0
1 0

1
1 2b f
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otherwise
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Reduce cost y
otherwise
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We assume that the error terms are distributed as a quadrivariate normal distribution 
(ε1,ε2,ε3,ε4) → N4(0,Σ), where Σ has values of 1 on the leading diagonal and correlations ρjk = ρkj 
as off-diagonal elements. The log-likelihood function of the model is:

 ,logl
i

n
i41
nU X=

= ^ h/  (2)

Φ4(μi,Ω) is the quadrivariate normal cdf where μi= (q1Xβ,q2Zγ,q3Wθ,q4Vα); Ω has elements 
Ωjj = 1 and Ωjk = qjqkρjk for j,k = 1,...,4. The ‘signs’ variables (qk = 2yk–1) being equal to 1 and –1 
depending on whether the observed binary outcome equals 1 or 0 for k = 1,...,4.

The likelihood function requires evaluation of quadrivariate normal distribution. For high 
dimension of the multivariate normal distribution, simulation-based methods are required. Here, 
we use simulated ML based on the ‘GHK’ simulator. The GHK simulator exploits the fact that 
a multivariate normal distribution can be expressed as the product of sequential conditioned 
univariate normal distributions. The simulated probabilities are plugged into the likelihood at 
each iteration of the maximization. Table 8 reports multivariate probit estimations13. The first 
13 The estimation has been performed using the mvprobit Stata program by Cappellari and Jenkins (2003).
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column gives the likelihood of the respective reaction after a demand shock, the second and third 
columns refer to the response after an increase in the cost of an intermediate input or the labor 
cost.

Table 8
Multivariate probit estimates

  Demand shock  Cost shock  Labor cost shock

  Coeff. Rob. 
std.  Coeff. Rob. 

std.  Coeff. Rob. 
std.

Price adjustment equation            

 Fierce competition ref.   ref.   ref.  

 Strong competition -0.35*** 0.12  0.25** 0.12  0.39*** 0.12

 Weak competition -0.65*** 0.13  0.43*** 0.13  0.62*** 0.13

 No competition -0.56*** 0.25  0.21 0.21  0.02 0.21

 Collective agreement. industry level 0.06 0.30  -0.18 0.39  -0.23 0.39

 Collective agreement. firm level -0.20** 0.08  -0.04 0.09  -0.16* 0.09

 Labor intensity -0.43 0.24  -0.38 0.25  0.51** 0.26

 Maufacturing ref.   ref.   ref.  

 Trade -0.36 0.26  -0.16 0.56  0.18 0.24

 Business services 0.07 0.12  -0.17* 0.12  0.28** 0.12

 Personnal services -0.04*** 0.00  -0.57*** 0.24  0.73 0.65

Margin adjustment equation            

 Fierce competition ref.   ref.   ref.  

 Strong competition -0.32** 0.12  -0.11 0.12  -0.24** 0.12

 Weak competition -0.57*** 0.13  -0.58*** 0.12  -0.74*** 0.13

 No competition -0.53*** 0.22  -0.57*** 0.22  -1.04*** 0.23

 Collective agreement. industry level 0.23 0.33  -0.57 0.36  -0.30 0.35

 Collective agreement. firm level -0.08 0.08  0.03 0.08  -0.06 0.09

 Labor intensity 0.23 0.24  0.37 0.24  0.30 0.25

 Maufacturing ref.   ref.   ref.  

 Trade 0.17 0.25  -0.03 0.24  0.05 0.24

 Business services 0.01 0.12  -0.17 0.12  -0.23* 0.12

 Personnal services -0.04*** 0.00  -0.05*** 0.00  -0.05*** 0.01

Output adjustment equation            

 Fierce competition ref.   ref.   ref.  

 Strong competition 0.10 0.12  -0.20 0.15  0.07 0.13

 Weak competition 0.29** 0.13  -0.16 0.15  -0.07 0.13

 No competition 0.63*** 0.20  -0.68** 0.35  -0.25 0.22

 Collective agreement. industry level 0.05 0.33  -0.19 0.43  0.97** 0.41

 Collective agreement. firm level 0.05 0.09  -0.11 0.10  0.05 0.09
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 Labor intensity -0.30 0.24  0.51* 0.30  -0.46* 0.25

 Maufacturing ref.   ref.   ref.  

 Trade -0.06 0.29  0.19 0.31  0.34 0.29

 Business services -0.41*** 0.12  -0.27* 0.15  -0.41*** 0.12

 Personnal services 0.04*** 0.00  -0.04*** 0.00  0.00 0.59

Cost adjustment equation

 Fierce competition ref.   ref.   ref.  

 Strong competition 0.05 0.13  -0.02 0.15  -0.20 0.14

 Weak competition 0.11 0.14  -0.01 0.15  -0.06 0.15

 No competition -0.08 0.22  -0.57 0.35  0.01 0.27

 Collective agreement. industry level 0.48 0.32  0.33 0.35  -0.57 0.42

 Collective agreement. firm level 0.04 0.09  0.01 0.09  -0.02 0.11

 Labor intensity -0.39 0.26  -0.15 0.25  -0.43 0.31

 Maufacturing ref.   ref.   ref.  

 Trade 0.13 0.29  0.26 0.29  -0.18 0.33

 Business services 0.19*** 0.12  -0.28*** 0.12  -0.33** 0.15

 Personnal services 0.37*** 0.27  0.66*** 0.27  -0.04*** 0.00

 Not reported : intercept. sector. size area dummies.  export share. assessment of demand   

 Observations 1307    1350   1113  

 Log-likelihood -2628    -2250   -2226  

 rho21 0.47 *** 0.03  -0.12*** 0.04  -0.08** 0.04

 rho31 -0.13 *** 0.04  -0.01 0.05  0.00 0.04

 rho41 -0.06  0.04  0.01 0.04  0.10*** 0.05

 rho32 -0.12 *** 0.04  0.21*** 0.05  0.17*** 0.04

 rho42 -0.01  0.04  0.11*** 0.04  0.06 0.05

 rho43 0.11 *** 0.04  0.14*** 0.04  0.16*** 0.05

The nature of the response might depend on the characteristics of the firm (size, sector, area) 
and the conditions external to the firm (wage bargaining system, competition and technology). The 
intensity of competition amplifies company responses. Our empirical results show that stronger 
competition is associated with more intensive adjustment in the aftermath of shocks. Price 
increases (decreases) after supply (demand) shocks are less (more) likely when competition in 
the product market is strong. Higher labor cost share lowers the likelihood of price increases after 
a shock. Since a higher labor share implies that marginal costs are more sensitive to labor costs, 
prices are more likely to be raised in response to a general wage increase. This is also consistent 
with the evidence coming from the price stickiness literature (see Loupias and Sevestre, 2013). 
Our results also suggest that collective bargaining at sectoral level does not have any significant 
impact on the probability that firms will adjust. There is a clear sectoral effect indicating that, 
compared to the manufacturing sector, firms operating in the market services sector are less 
likely to adjust. We also find that large firms are less likely to adjust. However, there might be 
a strong interaction of demand shocks and the degree of competition. Competition makes prices 



Jérémi Montornès, Jacques-Bernard Sauner-Leroy • Journal of Banking and Financial Economics 1(3)2015, 5–23

© Faculty of Management University of Warsaw. All rights reserved. 

DOI: 10.7172/2353-6845.jbfe.2015.1.1

1919

react more to demand changes than to costs changes. Finally, the error terms are found to be 
significantly correlated.

An important question is whether the difference in response to shocks across countries might 
be explained by the differences between job market institutions. In a study involving the twelve 
European countries participating in the WDN survey, Bertola et al. (2012) find evidence of 
important institutional influences on company-level responses to all types of shocks. Collective 
pay agreements bargained outside the firm increase the probability that firms cut costs by laying off 
workers, while strict employment protection legislation increases the likelihood that firms reduce 
wages. The effect of collective agreement is more prevalent when we use the European dataset 
(due to heterogeneity) than in a single country case (see above). Across the euro area countries, 
more stringent employment protection is associated with a lower probability of employment 
reduction in response to a shock. Countries with rather stringent employment protection, which 
is the case of France, tend to smooth permanent employment adjustment, while increasing the 
responsiveness of hours adjustment and (less clearly) of temporary employment.

6.2 Wages of new hires

In the presence of downward wage rigidity, firms have other ways to adjust labor costs. 
Surveyed firms were asked whether they had ever used other adjustment mechanisms to reduce 
labor costs. These mechanisms include the hiring of new employees at a lower wage level than 
ongoing wages, slowing down the rate at which promotions are filled or reducing bonuses and 
non-pay benefits. Evidence in the literature on wages of new hires shows procyclicality of real 
wages (more than job stayers) in the United States (see Beaudry and DiNardo, 1991); this is 
true for both workers moving from job to job and those moving from unemployment to job 
(see Bils, 1985). In the United Kingdom, Germany and Italy, there is no evidence that wages of 
movers are more pro-cyclical than wages of stayers (see Peng and Siebert, 2007). On the contrary, 
Carneiro et al. (2008) find a significant wage cyclicality of new hires taking into account firms 
and employees unobserved heterogeneity in Portugal. Evidence is scarce on this issue in France. 
Traditional interpretation of wage movers stresses a cyclical composition effect of jobs: during 
recessions firms hire more skilled workers than during booms. It also relies on inter-industry 
wage differentials. If these sectors are cyclically sensitive, workers can switch into high-paying 
jobs during booms. A more recent interpretation insists on a ‘cyclical within firm’ effect according 
to which wages of new hires are more flexible than wages of existing employees (see Pissarides, 
2009). The WDN survey provides direct evidence on the main occupational group within the firm.

In response to idiosyncratic shocks, half of the companies say that new employees are hired 
with lower wages. However, under normal circumstances, wages of new hires are determined 
largely by the pay scale. In this context, deviations from the going rate are not very common. 
The survey also points out that wages of new hires remain determined by the pay scale within 
companies. Recruiters try to understand how new hires fit into the wage scale given their training 
experience, skills and jobs. As pointed by Bewley (1999), pay scales allow guaranteeing fairness 
among employees (as suggested in Section 5).

7. CONCLUSIONS 

Using a source of a qualitative nature, this study highlights several characteristics of wage-
setting in France. First, a vast majority of companies change wages each year. Changes in wages 
occur at regular intervals during the year and are concentrated in January and in July. 

As in previous research, we find evidence of the existence of downward wage rigidity. Our 
results suggest that downward real wage rigidity is slightly higher than nominal wage rigidity 
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in France but lower than the European average. Among explanations advocated in the literature 
for wage rigidity, both the fairness and the effort versions of the efficiency-wage hypothesis are 
important considerations for French firms.

About one third of companies have an internal wage-setting policy linking wages to inflation. 
When companies are faced with adverse shocks, they use mixed strategies combining prices 
adjustment and costs minimization. Only a partial response to economic shocks is transmitted 
into prices. Companies generally adopt cost-cutting strategies. In the presence of downward base 
wage rigidity, companies use different strategies such as reductions in bonuses or wages of new 
hires and early retirement schemes. The choice of strategies depends on the firms’ characteristics. 
Large firms in the service sector are less likely to adjust. The wage of new hires also plays an 
important role in this adjustment.

A number of questions for future work remains open. First, do these results remain unchanged 
in a context of low inflation or rising inflation? Another key question is to know how asymmetry 
of shocks matters as the questionnaire focuses on adverse shocks.
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APPENDIX 1

Description of the survey

The WDN survey that was carried out during the fall of 2007 is an ad-hoc survey. The 
questionnaire covered among other topics wage changes, adjustment to shocks, and adjustment 
to inflation.

Scope of the survey

The WDN survey was conducted among a sample of companies usually interviewed for the 
purpose of the Banque de France monthly Business Survey. It was carried out in close collaboration 
with the Banque de France’s branches. The survey covers companies with at least 5 employees 
and whose economic activity belong to the sectors C to K of the classification of activities of the 
European Community (manufacturing, trade, hotels and restaurants, market services) in France. 
The sectors covered by the sample represent approximately 69% of total GDP. The survey focuses 
on employees and excludes apprentices and trainees. The sample does not include the civil 
servants and self-employed. A harmonized survey was conducted simultaneously in 16 European 
countries. Some specific questions were added to the core questionnaire concerning wage drift 
and in order to take into account some institutional specificities.

The data collected relate to the year 2007. The questionnaire focuses, unless otherwise stated, 
on the base wage excluding overtime pay and bonuses. Questions relative to the firms’ wage 
policy are mostly qualitative. The survey also collects information about the firm, on the flows 
of entries and exits of employees within firms. Companies were mainly interviewed by mail and 
electronic mail but also by face to face or telephone interviews.

Survey methodology 

The basic statistical unit is the firm. Groups are not interviewed as such, the results are not 
consolidated. 6645 firms were interviewed. The questionnaire was mainly filled by business 
managers (CEO, CFO or human resources manager). The response rates achieved in WDN 
surveys for European countries are low due to the length and the complexity of the questionnaire. 
Details of response rate by sector, size and geographical area are presented in Table A. 
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Table A 
The sample (in %)

  Firms in the 
initial sample  Respondents  Response rate  Employees

Sector        

 Manufacturing 3 816  1 295  33.9  374 612

 Trade 262  63  24.0  4 976

 Market services 2 394  653  27.3  116 771

 Non-market services 73  18  24.7  975

Size        

 0-19 employees 1 257  281  22.4  2 500

 20-49 employees 1 236  396  32.0  11 510

 50-199 employees 2 192  764  34.9  71 908

 >200 employees 1 860  588  31.6  411 416

Geographical area        

 Paris area 772  178  23.1  69 824

 North East 1 795  589  32.8  135 436

 North West 1 428  431  30.2  104 949

 South East 1 529  454  29.7  97 644

 South West 1 021  377  36.9  89 481

Total 6 545  2 029  31.0  497 334

The descriptive results are weighted. For a given firm, weights indicate the number of workers 
in relation to the total population, taking into account the firm’s size and sector. The weight is 
defined as the sum of all employees in the stratum divided by the number of firms in that stratum. 
The sample is divided into 20 strata according to the sector and the number of employees. The 
weights were derived from the business register (Sirene) and probability of sampling. The sample 
weights take no account of the classification of the employees according to the occupational 
status. 
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ABSTRACT

Investors do arbitrage between bonds and stocks. The so-called “Fed model” asserts that comparing 
the level of the earnings yields of stocks to the nominal government bond yields is relevant when 
assessing the relative values of the two asset classes, and their prospective returns. A conceptual 
problem with this model is that it compares a real quantity, the earning yield, to a nominal one, 
the government bond yield, thus implying that economic agents suffer from money-illusion. 
The merits of the Fed model as an indicator of stock returns is still very controversial. In this 
article we try to quantify the scope of the Fed model by employing appropriate techniques of 
co-integration to validate, or invalidate, the Fed model. More precisely, we study the validity of 
the model geographically and using different frequencies in order to determine its potential time 
horizon. We obtain the following results. First, the Fed model is very limited in scope and in time: 
of the 21 pairs of countries and stock exchange indices tested, only three are potential candidates 
for the Fed model: the US, Italy and Mexico; in the US, the Standard and Poor’s 500 confirms the 
model, but only from 1980 to 2000. Second, for the Standard and Poor’s 500 from 1980 to 2000 
the validity of the Fed model is confirmed, for a time horizon of one week or more for predicting 
the earning yield on stocks and a time horizon of one month or more for the nominal yield on 
bonds. Third, from 2000 onwards the long-term relationship between earning yields and nominal 
bond yields becomes inverted, and the Fed long-term relationship does not help predict any of the 
two variables compared to a simple vector autoregressive model (VAR). Overall, the evidence for 
the relevance of a linear long-term relationship between nominal US bonds yields level and the 
earnings ratio of broad stock indexes appears very weak, even when this relationship is allowed to 
vary over time, with a structural break somewhere in 2000 with an inversion of the relationship. 
In most cases, assuming and estimating a possible long-term relationship between earning yields 
and nominal bond yields does not improve the forecasts as short-term dynamics dominate. 
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1. INTRODUCTION

The so-called Fed model for valuing stocks, which became widely popular after the release of 
the Humprey-Hawkins report to the Board of Governors of the Federal Reserve System (1997), 
has been and remains a widely controversial model among both scholars and practitioners. This 
simple model stipulates that comparing the ratio of the earnings over the price of the stock market 
to the yield of long-term government bonds indicates whether the stock market is overvalued 
or undervalued. The main idea is that bonds and stocks being competitive investments, their 
expected return – at least when adjusted for the perceived risk of each asset class – should be set 
equal by profit-maximizing investors. We will, throughout this article, denote by Y the yield on 
long-term government bonds and by E/P the earning yield of stocks, that is, the ratio of earnings E 
divided by the price level of the stock market P. Let us make the bold assumption, for simplicity of 
illustration, that both asset classes are perceived as incurring the same risk by market participants. 
Then the Fed model argues that the two quantities Y and E/P will be set equal by rational, return-
oriented investors. For example, if it happens that Y < E/P, it would mean that stocks are cheap 
(relative to bonds), and investors will sell bonds and buy stocks, pushing the price P of the stocks 
higher until the E/P ratio is again set to the level of Y. We will refer to the Fed model that asserts 
a strict equality of Y and E/P as to the “strict” Fed model. Adjusting for perceived risks or other 
factors can yield other Fed models: the common idea of those “general” Fed models is that the 
position of E/P relative to Y is a pertinent indicator for valuing stocks. Such models can include 
adjustments for perceived risks, as the one proposed by Asness (2003) which uses prior realized 
volatility on stocks and bonds as a proxy for the risk perceived by investors.

From a theoretical perspective, it can be objected that E/P is not the return for investing in 
stocks, nor is the yield to maturity the return for investing in bonds (except if the bond is held to 
maturity and if all coupons can be reinvested at the same rate). But the main criticism made to 
the Fed model is that it compares a real quantity, E/P, to a nominal quantity, the government bond 
yield Y, and thus assumes that economic agents are victims of money-illusion, not being able to 
properly distinguish between real and nominal values. Indeed, stocks are claims on real assets, 
which are expected to appreciate with inflation, whereas the government bond yield is clearly 
a nominal quantity. Hence not only the Fed model would lack any firm theoretical grounding, 
but it is in flagrant contradiction with the hypothesis of efficient markets . One of the most 
vivid criticisms of the Fed model is certainly the one made by Asness (2003). Asness asserts the 
Fed model is correct as a descriptive tool – documenting how investors set the prices of stocks 
– but performs poorly as a predictive tool of subsequent returns. According to him investors 
are consistently making the same error, and the Fed model documents this error. This seems 
a paradox: how can a model which correctly describes the level to which investors set the price P 
of the stock market be denied any merit as a trading strategy? One element of answer could be 
the time horizon. It would be possible that the Fed model allows predicting correctly the future 
level of prices P of the stock, but without specifying the time horizon correctly. For example, 
and to sustain Asness claim, it could be that the time horizon is excessively short compared to 
the longer term horizon of the buy and hold strategy which Asness assumes when he shows that 
investing according to the signal offered by the Fed model actually incurs huge losses compared 
to, for example, a passive “buy and hold” investment strategy in bonds. Also consistent with this 
explanation are the findings of ap Gwilym et al. (2001). These authors study the historical in-
sample performance of the Fed model as an tactical asset allocation tool for six different countries 
(the United States, the United Kingdom, France, Germany, Switzerland and Japan) and conclude 
that for short-term tactical allocation, the Fed model has some merit as a relative valuation tool, 
whereas over a 5 year horizon it underperforms the more traditional indicators, like the E/P ratio, 
in each country. Together with Asness’ own long-term study of the returns this suggests that 
the time horizon of the Fed model should be less than 5 years. Interestingly, no study trying to 
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estimate which minimum time period is required for applying the Fed model with success has 
been carried out to our knowledge. In this paper we propose a methodology based on in and out 
of sample comparisons of different model predictions to do so. The existence and predictability 
of a horizon for the Fed model would have huge practical and theoretical consequences. We use 
daily, end of the day, weekly and monthly, either end of the period or average over the sampling 
frequency period, data to assess the possible time horizon of the Fed model over a longer period 
and for different countries. 

Because the Fed model posits the existence of a linear relationship between the earning yield 
and the nominal bond yield, linear regressions would be the natural candidate for evaluating the 
Fed model, as used by Asness (2003). Nevertheless, unit-root tests indicate that the series are non-
stationary (independently of the frequency). Hence, a full co-integration approach would be more 
methodologically robust. More precisely, in Section 2 we explain why non-stationarity of what we 
call “Fed model indicators” implies that the Fed model cannot hold. This is because, when these 
indicators are not stationary, any deviations to their assumed fair level do not decrease over time. 
Because the stationarity of these indicators depends on the time-horizon and on the time-period, 
stationarity tests on the Fed indicators are carried out at different frequencies and for different 
sub-samples. Section 3 studies further the predictive ability of the model for the United States and 
the Standard & Poor’s 500 index (S&P 500). It uses both the Engle-Granger and the Johansen co-
integration framework to build Vector Error Correcting (VEC) models. To compare the predictive 
value of the linear, long-term part of the model, it is compared in terms of performance to a simple 
Vector Auto-Regressive (VAR) model of similar size in terms of explanatory variables. Because 
the only difference between the two models is the long-term relationship (the “error-correcting 
term”) when the VAR outperforms the VEC according to different out-of-sample measures, it 
shows that this long-term linear relationship does not have any ability to predict future yields. 
It is also quite possible that, for example, the VAR would outperform the VEC for only one of 
the two variables forecast. For example it could be that the VAR outperforms the VEC for the 
nominal government yield but not for the earning yield. In that case we will conclude that the Fed 
model only has predictive power for the earning yield, and such results depend on the frequency 
at which the analysis is performed. Section 4 tries to determine the time horizon of the Fed model, 
also for the United States and the Standard and Poor’s, and uses Engle-Granger methodology and 
the same methodology as Section 3, while Section 5 concludes.

2. INTERNATIONAL EVIDENCE FOR THE STRICT FED MODELS

The data used in this section consists of the ten year generic government bond yields of 
different countries, as reported by Bloomberg, and of the earnings ratio E/P where E is defined as 
the trailing 12 months earnings of the enterprises quoted in some stock index of the country under 
study, and P is the price level of this index. List 1 in the Annex indicates the stock exchanges price-
earning ratios studied. Admittedly, the choice of the trailing earnings for E is rather arbitrary. The 
source of our data is Bloomberg, and our dataset extends from 1 January 1963 to 24 March 2011 
included. The frequencies of the data used here are daily (end of the day), weekly, and monthly 
(both end of the period and daily average of the period).

Evaluating the strict Fed relationship

What we defined in the introduction as the strict Fed model asserts equality between the 
earning yield and the government yield. If the strict Fed model is right and this is indeed the long-
term relationship between the two quantities, then taking the difference or the log-difference of 
the two series should result in a stationary series. Indeed if the resulting series has a unit root, then 
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the equilibrium is meaningless, since any disequilibrium of the relation Y = E/P does not tend 
to correct over time, but exhibits the highest degree of persistency. We can thus define different 
strict Fed model indicators and assess their stationarity. The most obvious indicator is the simple 
difference indicator Y – E/P. When it has a large negative sign, it means that stocks are cheap 
relative to bonds, hence rational investors seeking to maximize returns will bid up stock prices 
and the indicator will return towards 0. If the indicator is positive, then stocks are too expensive 
relative to bonds and the inverse will happen. Figure 1 below draws this indicator together with 
the stock index level2.

Figure 1
Simple strict Fed indicator for the S&P 500

4 

 
For the United States and the S&P 500, the indicator did give a strong buying signal in the 1973 to 1980 
period, which preceded the formidable increase in stock prices of the 1980 to 2000 period, but it also gave a 
strong selling signal from 1980 – or at least, from 1985, to 1995. An investor making investment decisions 
accordingly would have missed the run-up in equities of that period. Since 2002 the indicator has 
consistently given a buying signal, thus being unable to predict the stock market crash of 2008. Still, visual 
inspection also reveals it has correctly started giving a buying signal in 2002, precisely when the stock 
market had bottomed out of its previous 2000 crash. It also gave a strong correct buying signal in 2009, but 
failed to predict the 2007 crash. We leave it to the reader to try to draw eventual long-term trading rules 
from the data presented in Figure 1, but our overall sentiment is that visual inspection does not seem to 
indicate a strong and timely predictive power for this simple strict Fed indicator. Other possible strict Fed 
model indicators include the log difference log(Y)-log(E/P)= log(Y/(E/P)), and the simple ratio Y/(E/P). 
Similar observations can be drawn for these other strict Fed indicators. Of course, one could always try to 
design trading rules, and see if it incurs any more gains compared to some other strategies. Since any Fed 
indicator assumes the relevance of looking at both the government bond yield and the earning yield while 
assessing the level of stock prices, such a trading strategy should, in any study, be compared to the one using 
only the earning yield E/P as an indicator, since it is well known that the earning yield does have some 
predicting power for future stock returns. The problem is that there are an infinite number of possible trading 
strategies, depending on what we define to be a trading signal from the indicator, and the time-horizon to 
move in and out of the stock market3. Hence we need a formal test that would confirm or invalidate the 
relevance of strict Fed model indicators. As mentioned earlier, a necessary condition is certainly the 
stationarity of the indicator. An indicator whose realization points towards a unit-root process is certainly 
not relevant: it means there are no forces that push the indicator back to equilibrium, and thus past shocks 
have a permanent effect on its level: not very pleasant since our trading signal involves comparing the 
indicator to the 0 level (or to any bands around 0, depending on how one defines a trading signal). If past 
shocks have a permanent effect on the indicator, then comparing it to any fixed band is irrelevant. 
For each of the three different strict Fed model indicators mentioned we perform Augmented Dickey-Fuller 
(ADF) tests and Philipps-Perron tests with daily and monthly data, for each of our 24 samples. When the 
time-series is long enough, we also perform ADF tests on sub-samples. Tables 1, 2 and 3 in the Annex 
recapitulate the results, reporting the MacKinnon p-values corresponding to the t-statistics4.  
The results are that the null of a unit root is rejected, at a 10% significance level and for all three indicators, 
for only four out of the 24 samples: the United States (S&P 500), Mexico, Italy and Australia. In the most 
recent period, from 1993 to 2011, none of the three indicators pass the test for the United States and the S&P 
500: the tests indicate, for this subsample, very large p-values of more than 0.40. Not surprisingly, when 
looking at monthly data it is precisely the same countries which pass the tests. With only one exception 
(Canada), the relative strict Fed model indicator, that is, the second and third one, which involves the 

                                                           
3 This is a non-trivial problem: because of this infinite number of possible trading rules, one will always end up finding a rule which will work in-sample (that is, 
ex-post). To conclude that the Fed model is valuable on the sole basis of such a finding would thus be methodologically incorrect. 
4 The lag for all the ADF tests was chosen so as to maximize the Schwarz Information Criteria, with a maximum of up to 25 lags. Philipps-Perron tests were 
performed using the Newey-West Bandwith to select the bandwidth. Table 1 presents the result of the tests using daily, end of the day data, whereas Table 2 and 
Table 3 present the monthly, end of the month, and average of the month results. Notice that looking at both daily and monthly frequency adds really a new 
dimension to the problem, since the maximum lags used in ADF tests at daily frequency being 25, these daily stationarity tests necessarily have a shorter-time 
horizon than the monthly ones, for which the time lag is at minimum one month, and at maximum 25 months. 
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A strict Fed model indicator: Y-E/P

For the United States and the S&P 500, the indicator did give a strong buying signal in the 
1973 to 1980 period, which preceded the formidable increase in stock prices of the 1980 to 2000 
period, but it also gave a strong selling signal from 1980 – or at least, from 1985, to 1995. An 
investor making investment decisions accordingly would have missed the run-up in equities of 
that period. Since 2002 the indicator has consistently given a buying signal, thus being unable 
to predict the stock market crash of 2008. Still, visual inspection also reveals it has correctly 
started giving a buying signal in 2002, precisely when the stock market had bottomed out of its 
previous 2000 crash. It also gave a strong correct buying signal in 2009, but failed to predict the 
2007 crash. We leave it to the reader to try to draw eventual long-term trading rules from the data 
presented in Figure 1, but our overall sentiment is that visual inspection does not seem to indicate 
a strong and timely predictive power for this simple strict Fed indicator. Other possible strict Fed 
model indicators include the log difference log(Y) – log(E/P) = log(Y/(E/P)), and the simple ratio 
Y/(E/P). Similar observations can be drawn for these other strict Fed indicators. Of course, one 
could always try to design trading rules, and see if it incurs any more gains compared to some 
other strategies. Since any Fed indicator assumes the relevance of looking at both the government 
bond yield and the earning yield while assessing the level of stock prices, such a trading strategy 
should, in any study, be compared to the one using only the earning yield E/P as an indicator, since 
it is well known that the earning yield does have some predicting power for future stock returns. 
The problem is that there are an infinite number of possible trading strategies, depending on what 
we define to be a trading signal from the indicator, and the time-horizon to move in and out of the 
stock market3. Hence we need a formal test that would confirm or invalidate the relevance of strict 

2 The graph of this indicator for each other pair of country and stock market studied can be found in the document “Additional supporting 
evidence related to the article: ‘the validity and time-horizon of the Fed model: a co-integration approach’”, available from the author on request. 
The least we can say is that evidence is not overwhelming.
3 This is a non-trivial problem: because of this infinite number of possible trading rules, one will always end up finding a rule which will work in-
sample (that is, ex-post). To conclude that the Fed model is valuable on the sole basis of such a finding would thus be methodologically incorrect.
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Fed model indicators. As mentioned earlier, a necessary condition is certainly the stationarity of 
the indicator. An indicator whose realization points towards a unit-root process is certainly not 
relevant: it means there are no forces that push the indicator back to equilibrium, and thus past 
shocks have a permanent effect on its level: not very pleasant since our trading signal involves 
comparing the indicator to the 0 level (or to any bands around 0, depending on how one defines a 
trading signal). If past shocks have a permanent effect on the indicator, then comparing it to any 
fixed band is irrelevant.

For each of the three different strict Fed model indicators mentioned we perform Augmented 
Dickey-Fuller (ADF) tests and Philipps-Perron tests with daily and monthly data, for each of our 
24 samples. When the time-series is long enough, we also perform ADF tests on sub-samples. 
Tables 1, 2 and 3 in the Annex recapitulate the results, reporting the MacKinnon p-values 
corresponding to the t-statistics4. 

The results are that the null of a unit root is rejected, at a 10% significance level and for all 
three indicators, for only four out of the 24 samples: the United States (S&P 500), Mexico, Italy 
and Australia. In the most recent period, from 1993 to 2011, none of the three indicators pass 
the test for the United States and the S&P 500: the tests indicate, for this subsample, very large 
p-values of more than 0.40. Not surprisingly, when looking at monthly data it is precisely the 
same countries which pass the tests. With only one exception (Canada), the relative strict Fed 
model indicator, that is, the second and third one, which involves the quotient of Y by E/P in 
log form or in simple form5, passes much more often the stationarity tests than the first absolute 
indicator, which assumes stationarity of the absolute change level in yields Y-E/P.6 

To conclude, for most markets, including the United States (S&P 500) from 1993 to 
March 2011, the Dow Jones Industrial and the NASDAQ, the strict Fed model fails to pass 
the most basic test: the so-called Fed indicator has probably a stochastic trend, hence its 
current level, partly due to the accumulation of past previous shocks, is irrelevant to assess 
the current over or under-evaluation of the stock market relative to bonds. Our results are 
thus in line with those of Gwilym et al. (2001) and Asness (2003). The (strict) Fed model does 
not travel well, nor does it fit the United States (S&P 500) for most recent periods, nor does 
it seem relevant for the other US stock indexes.

Now the strict Fed model indicator seems stationary for the United State and S&P 500 for 
the whole sample period, for Mexico, Italy and Australia. We can assess the stationarity of the 
strict Fed indicator Y-E/P more precisely on each sub-sample by looking at rolling ADF tests. The 
statistical results are detailed in the supporting documentation can be obtained from the author on 
request7.

They indicate that for some five-year periods, in particular the 2002 to 2008 period, the 
simple strict Fed indicator Y-E/P is not stationary, suggesting it cannot have been a good 
indicator during that period. The test with the relative strict Fed indicator gives similar 
results.

4 The lag for all the ADF tests was chosen so as to maximize the Schwarz Information Criteria, with a maximum of up to 25 lags. Philipps-Perron 
tests were performed using the Newey-West Bandwith to select the bandwidth. Table 1 presents the result of the tests using daily, end of the day 
data, whereas Table 2 and Table 3 present the monthly, end of the month, and average of the month results. Notice that looking at both daily and 
monthly frequency adds really a new dimension to the problem, since the maximum lags used in ADF tests at daily frequency being 25, these daily 
stationarity tests necessarily have a shorter-time horizon than the monthly ones, for which the time lag is at minimum one month, and at maximum 
25 months.
5 Of course, since (Y-E/P)/(E/P) = Y/(E/P) – 1 and that adding a constant does not change the results of the stationarity tests, this indicates that 
changes relatively to the current level of earning yields are usually more stationary than changes in the absolute levels.
6 Indeed, at both monthly and daily frequency the third Fed indicator is stationary for the United Kingdom, Germany, and Japan, whereas the first 
indicator fails to satisfy stationarity in these three countries. All in all, it is now 7 out of 24 samples which pass the basic test of stationarity at both 
the daily and monthly frequency if we look at the third indicator instead of the first. This still leaves 17 samples in which the null of a unit-root 
process is not rejected, that is, the indicator seems to have a stochastic trend, hence behaving more like a random walk, with no economic forces 
pushing it back to 0 when shocks make it deviate from this assumed “fair” value.
7 The document “Additional supporting evidence related to the article: ‘the validity and time-horizon of the Fed model: a co-integration 
approach’”, is available from the author on request.
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3. ESTIMATED LINEAR FED MODELS: PERFORMANCE EVIDENCE

Outline of the methodology

As coined in the introduction, a general Fed model long-term relation could have any other 
form than a strict equality, in so far as it relies on comparing the earnings-to-price ratio E/P to the 
earning yields Y. A particular, yet more general case than a strict equality between the two ratios 
would be linear general Fed models, in which the assumed long-term relationship is:

 Y = b * E/P + b2, where b and b2 stand for two constants, and b > 0

This linear relation could be interpreted in a way similar to those of the general Fed model 
coined in the introduction which takes into account perceived relative risks between bonds and 
stocks: for example, the above relation with b2 = 0 would mean that stocks are deemed riskier 
than bonds if 0 < b < 1, and less risky than bonds if b > 1. A negative b would be contradictory to 
the Fed model as it implied opposite dynamics for the earning yields and the government yields.

We study in this section the relevance of the linear general Fed model for the United States and 
the Standard and Poor’s, using data from different frequencies, and within a co-integration theory 
framework as defined by Engle and Granger (1987) and using maximum likelihood methods 
as defined by Johansen, Stock and Watson (1995). This allows to build various Vector Error 
Correcting (VEC) models, whose merits as a quantitative version of the Fed model we assess 
by comparing the results of their predictions to those of similar models without error-correcting 
terms, like those of a simple Vector Autoregressive Models, in levels or in first difference, or to 
the naïve predictions of the explained variable lagged one period. The idea is to disentangle how 
much the Fed indicator actually improves forecasts when compared to these different alternative 
models which do not contain any long-term relationship between yields, earnings and stock 
market prices.

Visual inspection: a changing relation

The graphs below depict the very strong (visual) relation between the government yield and 
the earning yield of the S&P 500 over the whole sample period (graph on the left), and the price 
level of the S&P 500 (graph on the right).
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Time series of Y, E/P and P for the US and the S&P 500
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A first remark is that by looking at shorter sub-sample, the relationship between the two series is far from 
obvious. The graphs below represent scatter plots of the 10 year government bond yield against the earnings 
ratio of the S&P 500, for six different periods. They were obtained by using monthly data corresponding to 
the average of the daily observations of each month. For some periods, as for the 1985 to 1995 period, the 
two series seem to move together in the same direction, whereas for other periods, for example the 1975 to 
1985 period, there does not seem to be any clear pattern. For the 2000 to 2011 period, the two series even 
seem inversely correlated, in plain contradiction with what the Fed model would predict, but in accordance 
with the “flight to safety” phenomenon, very strong in that period: afraid of stock returns, investors would 
flee the stock market and bid government bond prices up. 
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A first remark is that by looking at shorter sub-sample, the relationship between the two series 
is far from obvious. The graphs below represent scatter plots of the 10 year government bond 
yield against the earnings ratio of the S&P 500, for six different periods. They were obtained by 
using monthly data corresponding to the average of the daily observations of each month. For 
some periods, as for the 1985 to 1995 period, the two series seem to move together in the same 
direction, whereas for other periods, for example the 1975 to 1985 period, there does not seem to 
be any clear pattern. For the 2000 to 2011 period, the two series even seem inversely correlated, 
in plain contradiction with what the Fed model would predict, but in accordance with the “flight 
to safety” phenomenon, very strong in that period: afraid of stock returns, investors would flee the 
stock market and bid government bond prices up.
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Unit root tests for the government yield and the earning yield series 
Johansen co-integration tests assume that the involved series are integrated of order one, hence we have to 
make sure this is the case, otherwise the tests are meaningless. We thus apply unit root tests to each of the 
two series Y and E/P. The detailed statistics results of these routine tests can be obtained from the author on 
request8. 
 
Tests at different frequencies, and for different sub-periods 
For the sample from 1 January 1963 to 24 May 2011, Johansen tests performed with either daily, weekly or 
monthly data do not reject the null of no co-integration at the 10% significance level, for any lag length 
selected between 1 and 25.9 The table below reports the Trace statistics and the Maximum Eigenvalue 
statistics of this test for the whole sample, together with the corresponding MacKinnon-Haug-Michelis 
(1999) p-values: 
 
Table 1A: Johansen Co-integration Rank Test: Trace statistics 
Number of co-integration 
relationships assumed in the 
null hypothesis of the test 

Trace statistics 0.05 critical value p-value 

None 11.12764 15.49471 0.2038 
At most 1 1.807713 3.841466 0.1788 
 
Table 1B: Johansen Co-integration Rank Test: Maximum eigenvalue statistics 
Test of the null of r co-
integrating relationships 

Trace statistics 0.05 critical value p-value 

                                                           
8 These results are reported in Annex 4 of the document quoted in footnote 5, page 6. 
9 For example, for daily data and allowing 4 lags, an intercept but no deterministic trend in the co-integrating relation and a trend in the VAR give a Trace 
statistics of 11.127 corresponding to a p-value of 0.2039 for the null hypothesis of no co-integrating relationship. 
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Unit root tests for the government yield and the earning yield series

Johansen co-integration tests assume that the involved series are integrated of order one, 
hence we have to make sure this is the case, otherwise the tests are meaningless. We thus apply 
unit root tests to each of the two series Y and E/P. The detailed statistics results of these routine 
tests can be obtained from the author on request8.

Tests at different frequencies, and for different sub-periods

For the sample from 1 January 1963 to 24 May 2011, Johansen tests performed with either 
daily, weekly or monthly data do not reject the null of no co-integration at the 10% significance 
level, for any lag length selected between 1 and 25.9 The table below reports the Trace statistics 
and the Maximum Eigenvalue statistics of this test for the whole sample, together with the 
corresponding MacKinnon-Haug-Michelis (1999) p-values:

Table 1A
Johansen Co-integration Rank Test: Trace statistics

Number of co-integration relationships 
assumed in the null hypothesis of the test Trace statistics 0.05 critical value p-value

None 11.12764 15.49471 0.2038

At most 1   1.807713   3.841466 0.1788

Table 1B
Johansen Co-integration Rank Test: Maximum eigenvalue statistics

Test of the null of r co-integrating 
relationships against the alternative  
of r + 1 co-integrating relationships

Trace statistics 0.05 critical value p-value

None 9.319930 14.26460 0.2605

At most 1 1.807713   3.841466 0.1788

Dismissing the results of the tests and using co-integration techniques (Engle-Granger two 
steps method and Johansen maximum likelihood method) gives, unsurprisingly, inconsistent and 
unstable results10. 

Now looking at the trends for the two series (see first chart of Figure 2) it is clear that we 
can separate our sample into two sub-samples so as to allow the Johansen test to capture the two 
deterministic trends better: the first linear deterministic trend is positively sloping from 1963 to 
1980 whereas the second, from 1980 to 2011, has a negative slope.

We get, for the same tests as previously – in particular, using daily data – the following results 
for the two periods:

 8 These results are reported in Annex 4 of the document quoted in footnote 5, page 6.
 9 For example, for daily data and allowing 4 lags, an intercept but no deterministic trend in the co-integrating relation and a trend in the VAR 
give a Trace statistics of 11.127 corresponding to a p-value of 0.2039 for the null hypothesis of no co-integrating relationship.
10 See the document quoted in footnote 5, page 6.
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Table 2A
Johansen Co-integration Rank Test for the 1963 to 1980 period: Trace statistics

Number of co-integration relationships 
assumed in the null hypothesis of the test Trace statistics 0.05 critical value p-value

None 8.220717 15.49471 0.4421

At most 1 0.104091   3.841466 0.7470

Table 2B
Johansen Co-integration Rank Test from 1963 to 1980 period: Maximum eigenvalue statistics

Test of the null of r co-integrating 
relationships against the alternative  
of r + 1 co-integrating relationships

Trace statistics 0.05 critical value p-value

None 8.116626 14.26460 0.3670

At most 1 0.104091   3.841466 0.7470

Table 3A
Johansen Co-integration Rank Test for the 1980 to 2011 period: Trace statistics

Number of co-integration relationships 
assumed in the null hypothesis of the test Trace statistics 0.05 critical value p-value

None 15.99375 15.49471 0.0420

At most 1   1.100870   3.841466 0.2941

Table 3B
Johansen Co-integration Rank Test for the 1980 to 2011 period: Maximum eigenvalue statistics

Test of the null of r co-integrating 
relationships against the alternative  
of r + 1 co-integrating relationships

Trace statistics 0.05 critical value p-value

None 14.89288 14.26460 0.0397

At most 1   1.100870   3.841466 0.2941

Results for both periods are robust relative to the frequency used. The difference between the 
two sub-samples is striking: in the first sub-sample period the null of no co-integration is accepted 
with a high p-value of 0.44, whereas in the second the null of no co-integration is rejected at the 
5% significance level, for daily data, and at a 10% significance level for weekly and monthly data.

The tables below detail the results for the 1980 to 2011 period, presenting the Trace statistics 
and the Maximum Eigenvalue statistics at each different frequency11.

11 The p-values suggest there is more evidence of co-integration at the daily level than at lower frequency levels. This is in line with the results 
of the study of the strict Fed indicators indicated in the Annexes, where the p-value for stationarity of the strict Fed indicators were, most of the 
time, higher for daily frequencies (Table 1) than for monthly (Table 2).
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Table 4A
Johansen Co-integration Rank Test for the 1980 to 2011 period: Trace statistics

Number of co-integration relationships 
assumed in the null hypothesis of the test Frequency of data used Trace 

statistics
0.05 critical 

value p-value

None daily end of the day 15.99375 15.49471 0.0420

weekly end of the week 14.29764 15.49471 0.0751

weekly, daily average 14.01039 15.49471 0.0827

monthly end of the month 15.46071 15.49471 0.0506

monthly, daily average 15.83884 15.49471 0.0444

At most 1 daily end of the day   1.100870   3.841466 0.2941

weekly end of the week   1.915946   3.841466 0.1663

weekly, daily average   2.079140   3.841466 0.1493

monthly end of the month   1.910101   3.841466 0.1670

monthly, daily average   1.947226   3.841466 0.1629

Table 4B
Johansen Co-integration Rank Test for the 1980 to 2011 period: Maximum eigenvalue statistics

Number of co-integration relationships 
assumed in the null hypothesis of the test Frequency of data used Trace 

statistics
0.05 critical 

value p-value

None daily end of the day 14.89288 14.26460 0.0397

weekly end of the week 14.29764 15.49471 0.0751

weekly, daily average 11.93125 14.26460 0.1133

monthly end of the month 13.55061 14.26460 0.0646

monthly, daily average 13.89161 14.26460 0.0572

At most 1 daily end of the day   1.100870   3.841466 0.2941

weekly end of the week   1.915946   3.841466 0.1663

weekly, daily average   2.079140   3.841466 0.1493

monthly end of the month   1.910101   3.841466 0.1670

monthly, daily average   1.947226   3.841466 0.1629

So far, we made certain that our two series, the government bond yield and the earnings 
ratio, were integrated of order one, using both augmented Dickey-Fuller tests and Phillips and 
Perron tests. We now see there is also strong evidence of co-integration for the 1980 to 2011 
period, in particular at the daily and at the monthly frequency. We are thus in a position to follow 
the Johansen method for writing down a Vector Error Correction model for the two variables Y 
and E/P. We chose to build a VEC with 4 lags12, in order to get both a parsimonious model and 
uncorrelated residuals. 

12 The co-integration relation seems rather stable with respect to the number of lags selected. For example, writing a VEC with 25 lags gives the 
long term relationship: Y = 1.84161717598*E/P + 4.70640290327
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The Johansen maximum likelihood methodology gives the following co-integration 
relationship:

 Y = 1.8519020924 * E/P + 4.77205658219

Interestingly – and surprisingly – following Engle-Granger method for the same period gives 
a different co-integrating relationship:

 Y = 0.900439413701 * E/P + 1.30149920728

Hence the two usual methods for estimating a VEC do not, in our case, give comparable 
results: the maximum likelihood method to estimate the long-term relationship used in the 
Johansen approach gives radically different results than the ordinary least square method used by 
Engle and Granger.

Now, the historical stability of the relation is another problem, and so is its economic 
interpretation. Concerning the Johansen estimation of the long-term relationship, it is rather 
dubious that in the long term an increase of 1 unit of the earning to price ratio would be followed 
by an increase of 1.84 units of the ten-year government yield. The Engle-Granger method13 
makes more sense economically: an increase of one unit of the earnings ratio would translate, at 
equilibrium, into an increase of 0.9 units for the yield Y. If we restrict our sample from 01/05/2011 
to 25/05/2011, estimating the VEC using the Johansen approach gives the following relation:

 Y = – 0.775192725401 * E/P – 8.54556842774

Whereas the Engle-Granger approach gives the following:

 Y = – 0.601155146767 * E/P + 7.59160572346

The change of sign shows how much the “long-term relationship” depends on the sample. This 
result confirms our visual inspection of the scatter plots in the beginning of this section. Of course, 
there could be many possible structural factors explaining this change of the relationship. But 
maintaining that there is a stable relationship between the earnings ratio and the government bond 
yield, as does the Fed model, is contrary to evidence. Moreover, the sign is the opposite of what 
the Fed model suggests. This could be the effect of the so-called “flight to safety” where investors 
sell stocks to buy bonds, and hence, if earnings are more or less constant, E/P would go up while 
Y would go down. But if this explanation could hold for relatively short periods of stock market 
distress, it is hard to see why it would be the case for the whole first January 2000 to 24 March 
2011 period.

Historical stability of the long-term relationship

As noted earlier through visual inspection of the scatter plots, and in the previous paragraph, 
the long-term relationship does not seem particularly stable from a historical perspective. Table 5 
below indicates the different long-term relationship of VEC models with 9 lags estimated during 
the mentioned period (the results are quite stable with respect to the number of lags):

13 Recall the first step of Engle-Granger is a simple ordinary least square regression, as opposed to Johansen maximum likelihood approach.
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Table 5
Co-integration relationship estimations, with associated speed of adjustment

Series
Co-integrating relation Y = – b.E/P – b2 Speed of adjustment*

b b2 of Y of E/P

1/01/1980 to
1/01/1985 – 0.273985 – 9.400664 – 0.002821 0.007262

1/01/1985 to
1/01/1990 –1.427755 1.260989 0.001691 0.004768

1/01/1990 to
1/01/1995 –1.129606 –1.494971 – 0.003522 0.001464

1/01/1995 to
1/01/2000 0.029319 – 6.182875 – 0.004146 0.001351

1/01/2000 to
1/01/2005 1.087241 – 9.775998 – 0.008214 – 0.004656

1/01/2005 to
1/01/2010 1.078404 –10.68921 – 0.004732 – 0.002102

1/01/2005 to
24/05/2011 1.521183 –13.30656 – 0.002583 – 0.003555

1/01/1980 to
24/05/2011 –1.922247 5.221106 0.000127 0.000876

* The speed of adjustment is the coefficient in front of the long term relationship in the VEC obtained following Johansen methodology. 
The higher it is, the more impact the long-term relationship has on the involved variable compared to the short-term dynamics.

The “long-term” relationship is very dependent on the sample selected, and in some cases 
the series involved does not even error-correct in the estimated VEC. A possible way to visually 
examine the stability (or the instability) of such a changing relationship is to plot the coefficients 
of successive (rolling) estimations of the long-term relationship14. 

We conclude that contrary to what asserts the Fed model, the long-term relationship is 
not stable. In particular the sign of b, for the most recent periods, is the opposite of what 
theory underlying the Fed model would suggest.

Hence there is no evidence of a stable relationship between earnings yield and bond yields. 
We now turn to the evaluation of the general linear Fed model as a predictive tool. Could the 
Fed model, despite the evidence of instability in the relationship, be used as a predictive tool for 
timing the stock market? We will, in particular, look if allowing the long-term relationship to 
change continually gives better forecasts than those of other, simpler models.

In-sample evaluation of the historical predictive power of the model

We evaluate, on historical data, the predictive power of the above VEC model for the earning 
price ratio and the government yield. To do so we compare our VEC model with other models, 
in particular with the simple model obtained by lagging the explained variable itself, which 
corresponds to naïve predictions one step ahead.

There is no unanimity as to whether or not VAR models can be written in level for non-
stationary models. Sims (1980) and Sims, Stocks and Watson (1990) recommended against 
differencing even if the variables contain a unit root. We compare our VEC model with such 
a VAR in level, with the same number of lags. We use Root Mean Square Errors (RMSE) and the 
number of correctly predicted directions of change to compare these models.
14 See the document quoted in footnote 5, page 6.



Fabien Mercier • Journal of Banking and Financial Economics 1(3)2015, 24–49

© Faculty of Management University of Warsaw. All rights reserved. 

DOI: 10.7172/2353-6845.jbfe.2015.1.2

3636

Now there are two possibilities for comparing these models on different sub-samples: one can 
either estimate the models a single time for the whole sample, from 1 January 1980 to 24 March 
2011 and then look at RMSE and correctly predicted changes for different sub-samples (Table 6), 
or re-estimate the coefficients of the models for each sub-sample under study (Table 8).

Table 6
Models were estimated using the whole 01/01/1980 to 24/05/2011 period

Series: Y VEC
model

VAR
model in level

Lagged 
variable

VEC
model

VAR
model in level

Lagged 
variable

Indicator:  RMSE RMSE RMSE Correct 
changes

Correct 
changes

Correct 
changes

1/01/1980 to
1/01/1985 0.198081 0.198116 0.198154 623 629 786

1/01/1985 to
1/01/1990 0.197379 0.197364 0.197453 602 605 759

1/01/1990 to
1/01/1995 0.203514 0.203502 0.203507 619 641 772

1/01/1995 to
1/01/2000 0.205790 0.205798 0.205822 632 630 768

1/01/2000 to
1/01/2005 0.204308 0.204312 0.204301 633 624 755

1/01/2005 to
1/01/2010 0.182645 0.182641 0.182695 636 632 786

1/01/2005 to
24/05/2011 0.160218 0.160216 0.160260 801 788 984

1/01/1980 to
24/05/2011 0.067971 0.067979 0.068068 3910 3917 4822

Series: E/P VEC
model 

VAR
model in level

Lagged 
variable

VEC
model 

VAR
model in level 

Lagged 
variable

Indicator:  RMSE RMSE RMSE Correct 
changes

Correct 
changes

Correct 
changes

1/01/1980 to
1/01/1985 0.203602 0.203670 0.203885 648 641 786

1/01/1985 to
1/01/1990 0.203703 0.203656 0.203876 596 595 739

1/01/1990 to
1/01/1995 0.203752 0.203743 0.203729 575 578 748

1/01/1995 to
1/01/2000 0.203760 0.203748 0.203739 641 645 789

1/01/2000 to
1/01/2005 0.203672 0.203634 0.203675 608 609 747

1/01/2005 to
1/01/2010 0.203720 0.203868 0.204408 571 573 735

1/01/2005 to
24/05/2011 0.180216 0.180354 0.180758 742 750 961

1/01/1980 to
24/05/2011 0.081274 0.081321 0.081684 3810 3818 4768
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We can see that the Fed model performs poorly compared to the lagged variable or a simple 
VAR in level. We would like to be more precise and assess the usefulness of the co-integrating 
relationship in helping to improve the forecast. A simple idea would be to compare our VEC 
model with a VAR in difference with the same number of lags to assess if the error correcting 
term really brings any additional information to the forecast. Hence, the only explanatory variable 
that the VEC contains and that the VAR does not contain is the error-correcting term, that is, the 
estimated linear long-term Fed relationship. The following table, for each sample period, presents 
the obtained results:

Table 7
Models were estimated using the whole 01/01/1980 to 24/05/2011 period

Series
Y E/P

VEC VAR in difference VEC VAR in difference

1/01/1980 to
1/01/1985 0.198081 0.198084 0.203602 0.203689

1/01/1985 to
1/01/1990 0.197379 0.197382 0.203703 0.203744

1/01/1990 to
1/01/1995 0.203514 0.203514 0.203752 0.203744

1/01/1995 to
1/01/2000 0.205790 0.205791 0.203760 0.203744

1/01/2000 to
1/01/2005 0.204308 0.204305 0.203672 0.203689

1/01/2005 to
1/01/2010 0.182645 0.182644 0.203720 0.203744

1/01/2005 to
24/05/2011 0.160218 0.160217 0.180216 0.180224

1/01/1980 to
24/05/2011 0.067971 0.067972 0.081274 0.081326

If we use the RMSE criteria to assess performance, then the VEC model outperforms both the 
VAR in level and the VAR in difference for the whole sample period (see last column of Table 6 
and 7). Nevertheless we note that on sub-samples it only outperforms the VAR in about half of the 
sub-samples. Moreover, the amount by which it outperforms the VAR on the whole period does 
not seem very large. 

Overall, the Fed model performs poorly compared to similar models. The changing 
nature of the VEC long-term relationship could explain such poor performance. If we  
re-estimate the models for each of the sub-sample period, we find the results presented in Table 8 
and 9:
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Table 8
Models were estimated on each sub-sample period 

Series: Y VEC
model

VAR
model in level

Lagged 
variable

VEC
model

VAR
model in level

Lagged 
variable

Indicator: RMSE RMSE RMSE Correct 
changes

Correct 
changes

Correct 
changes

1/01/1980 to
1/01/1985 0.197088 0.197144 0.197368 610 613 786

1/01/1985 to
1/01/1990 0.196417 0.196394 0.196677 598 598 759

1/01/1990 to
1/01/1995 0.202589 0.202594 0. 202636 666 656 772

1/01/1995 to
1/01/2000 0.204806 0.204822 0.204891 620 625 768

1/01/2000 to
1/01/2005 0.203380 0.203380 0.203437 632 628 755

1/01/2005 to
1/01/2010 0.181964 0.182077 0.182209 642 636 786

1/01/2005 to
24/05/2011 0.159562 0.159652 0.159784 802 800 984

1/01/1980 to
24/05/2011 0.067971 0.067979 0.068068 3910 3917 4822

Series: E/P VEC
model 

VAR
model in level

Lagged 
variable

VEC
model 

VAR
model in level

Lagged 
variable

Indicator:  RMSE RMSE RMSE Correct 
changes

Correct 
changes

Correct 
changes

1/01/1980 to
1/01/1985 0.202566 0.202639 0.203120 644 640 786

1/01/1985 to
1/01/1990 0.202722 0.202725 0.203124 588 594 739

1/01/1990 to
1/01/1995 0.202787 0.202794 0.202859 592 590 748

1/01/1995 to
1/01/2000 0.202772 0.202770 0.202798 650 641 789

1/01/2000 to
1/01/2005 0.202737 0.202746 0.202808 605 604 747

1/01/2005 to
1/01/2010 0.202977 0.203157 0.203974 583 559 735

1/01/2005 to
24/05/2011 0.179558 0.179729 0.180335 746 743 961

1/01/1980 to
24/05/2011 0.081274 0.081321 0.081684 3810 3818 4768
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Our Vector Error Correcting model, with a different, changing “long-term” relationship 
for each subsample, now performs better than the VAR in level for most of the time. Yet, it is 
important to note that the lagged variable better predicts the direction changes of the explained 
variable than both models. Comparing our VEC to a VAR in first difference gives the following 
results:

Table 9
Models were estimated on each sub-sample period

Series
Y E/P

VEC VAR in difference VEC VAR in difference

1/01/1980 to
1/01/1985 0.197088 0.197107 0.202566 0.202783

1/01/1985 to
1/01/1990 0.196417 0.196427 0.202722 0.202842

1/01/1990 to
1/01/1995 0.202589 0.202602 0.202787 0.202789

1/01/1995 to
1/01/2000 0.204806 0.204825 0.202772 0.202775

1/01/2000 to
1/01/2005 0.203380 0.203404 0.202737 0.202745

1/01/2005 to
1/01/2010 0.181964 0.181985 0.202977 0.203013

1/01/2005 to
24/05/2011 0.159562 0.159576 0.179558 0.179617

1/01/1980 to
24/05/2011 0.067971 0.067972 0.081274 0.081326

Nevertheless, the amount by which the VEC, and hence the Fed model, outperforms a simple 
VAR in difference seems small and possibly only due to the fact that in the OLS used to estimate 
the VEC we have one more explanatory variable than in the corresponding VAR (the error 
correcting term). One should try to factor out this purely mechanical effect of more explanatory 
variables before asserting the estimated long-term relationship improves the forecasts.

To detangle the real effect of the error correcting term from the purely mechanical effect of 
improving the forecast by having one explanatory variable more in the VEC than in the VAR, it 
could be useful to allow one more lag to the VAR. Unfortunately this solution increases by two 
the number of explanatory variables of the VAR, and not by one. Hence the results would be now 
biased toward finding that the VAR gives better prediction. A way to diminish that bias would be 
to allow more lags for both models, which will make the one more explanatory variable of the 
VAR less important. Hence we allow 10 lags in the VAR and only 9 in the VEC, which implies 
the OLS for the VAR has one more explanatory variable than for the VEC. Table 10 below reports 
the results: 
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Table 10
Comparison between VEC and VAR

Series
Y E/P

VEC VAR in difference VEC VAR in difference

1/01/1980 to
1/01/1985 0.197166 0.197184 0.202755 0.202957

1/01/1985 to
1/01/1990 0.196685 0.196692 0.202942 0.203016

1/01/1990 to
1/01/1995 0.202686 0.202699 0.202800 0.202794

1/01/1995 to
1/01/2000 0.203944 0.203963 0.201959 0.201959

1/01/2000 to
1/01/2005 0.203228 0.203250 0.202602 0.202598

1/01/2005 to
1/01/2010 0.181109 0.181127 0.202043 0.201959

1/01/2005 to
24/05/2011 0.158848 0.158854 0.178792 0.178775

1/01/1980 to
24/05/2011 0.067889 0.067887 0.081196 0.081244

For each subsample period, the VEC model is still the best for predicting the earning to price 
ratio E/P, but the evidence is much more mixed than in the previous table. After all, the Fed model 
asserts that the long-term relationship (which is allowed to vary over time on each of the 7 sub-
samples indicated here) is relevant for predicting the E/P ratio, and consequently also the prices 
of stocks, given that the concept of earnings we are using here as a proxy for future earnings are 
trailing earnings (12 months). But what we actually observe is that the VAR in first difference 
forecasts the E/P ratio as well as the VEC and its long-term relationship. And although the Fed 
model seems to better forecast the yield Y on each sub-sample (because the long-term relationship 
is re-estimated on each sample period here), this is not the case for the whole sample15 (suggesting, 
again, an instable relationship over longer horizons). 

We conclude that, at a daily frequency, the VAR in first difference or the VEC are about 
equivalent models. At the daily frequency the error correcting term does not seem to add 
much to the provision of the forecast. Moreover, to predict the direction of the changes in 
the variables (increase or decrease), both models do worse than the lagged variable itself.

Out-of-sample evaluation of the historical predictive power of the model

Now all the previous historical assessments of the models were done in-sample: although 
no information available at time t or after is given to the model to predict values at time t, the 
coefficients of the co-integrating relationship and of the VEC model itself are estimated using the 
whole sample period (that we occasionally also changed to get the results for Table 8 and 9). Hence 
these are in-sample predictions. How does the model perform for out-of-sample predictions?

To get an idea of the predictive power, out-of-sample, of a VEC model between the Y and E/P 
series we obtained Tables E and F.

15 In other words, a single estimate of the long term relationship completely deprive the Fed model of its predictive power: the relationship needs 
to be estimated more often, on a smaller sub-sample.
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To get the first line of our tables, we first estimate the two models from the date in the first 
column, which is 01/01/1980, to 1/1/1990. Then we use the model to predict out-of-sample 
estimates for the next date, 2/1/1990. We then re-estimate the model from 01/01/1995 to 2/1/1990 
to get next forecast, for 3/1/2000. We are thus assured not to “peer” into the future, and that, 
at the same time, to use all the information available up to and including time t-1 to make our 
predictions for time t. These can thus translate into practical, concrete models for predicting 
future movements of the explained variables. We proceed similarly with the other dates, always 
starting our estimation on the first date for a 10 year period before starting to predict for the next 
(daily) period.

Here too, we can define the residuals as the difference between the realized value and the 
predicted value and compare them with the residuals obtained from a “naïve” forecast (the 
variable itself lagged one period), or to those of a VAR, either in level or in first difference. The 
results are presented in Tables 11 and 12 below:

Table 11
Out-of-sample results with re-estimation of all models at each step

Series: Y VEC
model

VAR model
In level

Lagged 
variable

VEC
model

VAR model
In level

Lagged 
variable

Indicator:  RMSE RMSE RMSE Correct 
changes

Correct 
changes

Correct 
changes

Since 1/01/1980 0.052259 0.052204 0.052249 2700 2696 3274 / 7817 

Since 1/01/1990 0.069018 0.069090 0.069254 1454 1434 1735 / 4164

Since 1/01/2000 0.254042 0.254046 0.254086  161  149 194 / 512

Series: E/P VEC
model 

VAR model
In level

Lagged 
variable

VEC
model 

VAR model
In level

Lagged 
variable

Indicator:  RMSE RMSE RMSE Correct 
changes

Correct 
changes

Correct 
changes

Since 1/01/1980 0.067341 0.067411 0.067686 2555 2571 3241

Since 1/01/1990 0.091924 0.092067 0.092802 1343 1363 1705

Since 1/01/2000 0.264602 0.264565 0.264299  171  174  223

Table 12
0ut-of-sample results with re-estimation of all models at each step

Series
Y E/P

VEC VAR in difference VEC VAR in difference

from 1/01/1980 0.052259 0.052258 0.067341 0.067247

from 1/01/1990 0.069018 0.069021 0.091924 0.091987

from 1/01/2000 0.254042 0.254041 0.264602 0.264618

Of course, this could also be done for other sub-samples16.
Estimating the long-term relationship over the lagged 5 year period seems to give better 

results for predicting the earning yield at a daily frequency, but does worse for the bond 

16 See Annex 7 of the document quoted in footnote 5, page 6.
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yield. Overall, at daily frequencies, the Fed model does not perform better than a simple 
VAR in first difference, in particular when the mechanical effect of a better fit due to one 
more explanatory variable is factored out by the addition of one more lag for the VAR than 
for the Fed model.

3.  THE TIME-HORIZON OF THE LINEAR FED MODEL:  
HOW SHORT IS THE LONG-RUN17

In this section we first determine the period where a linear “Fed relationship” seems stable 
enough, and then try to determine the frequency at which the Fed model is relevant using daily, 
weekly and monthly data. The same methodology, which consists in comparing results obtained 
from a VEC model to a similar VAR model in first difference, is used. Because the methodology 
is similar to the one already described in Section 3 we do not fully describe the different statistics 
and steps again. The interested reader can find a full description on the author’s webpage18, Annex 
6. Hence this section only recapitulates the main findings and the references to the additional 
documents of the detailed study.

Estimating a linear relationship between earning yields and bond yields for the US indicates 
that the relationship is highly unstable over the 1980 to present day period. More precisely, it 
seems to be highly unstable since 2001 (part A of Annex 6). 

First, a long-term linear relationship between earning yield and bond yield does not exist 
besides the 1980 to 2000 period. For example, in the most recent period (from 2001 onward) there 
is no evidence of co-integration between the two variables. Nevertheless, at a monthly frequency 
the short-term interactions are significant and help improve the goodness-of-fit as evaluated by 
RMSE, MSAV or the number of correct changes, compared to the lagged variable (part D of 
Annex 6).

Restricting the time span to the 1980 to 2000 period, the Fed model cannot be observed at 
a daily frequency as a “long-term relationship”, although short-term dynamics between the earning 
yield and the bond yield exists (part B of Annex 6). At the weekly frequency, the Fed model is 
only useful for explaining the earnings ratio, and not the bond yield (Part E of Annex 6). At the 
monthly frequency, and for the 1980 to 2000 period, there is indeed evidence that assuming and 
estimating a long-term relationship between the earning yield and the bond yield does improve 
the forecasts (Part C of Annex 6).

4. CONCLUSION AND DIRECTION FOR FURTHER RESEARCH

In accordance with other studies, we found that the general linear version of the Fed model 
is based on rather limited empirical evidence. Concerning its geographical scope, it does not 
“travel” well. Even restricted to the US, it does not work for other stock indexes than the S&P 
500 and the relevant historical scope is confined within the 1980 to 2000 period. In particular, 
although co-movements in the earning yields and the bond yield exist in the 2001 to 2011 period, 
these movements are short-term in nature, in the sense that they are captured by immediate 
feedback when a VEC model is estimated, and do not contribute to the (long-term) error correcting 
term of the VEC in any meaningful way. In particular, building a VEC gives less precise results 
for forecasting than a VAR in first difference: the long-term relationship is a hindrance more than 
a useful tool.

17 See Annex 7 of the document quoted in footnote 5, page 6.
18 See the document quoted in footnote 5, page 6.
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Concerning its frequencies, we found that the Fed model, during the 1980 to 2000 period, 
does not have any predictive power at the daily frequency. It starts having some predictive 
power for the earning yield (but not for the bond yield) at the weekly frequency, and for both the 
earning yield and the bond yield at monthly frequency. Although we use different sub-samples as 
a robustness-check for checking the better goodness-of-fit of the Fed model compared to simple 
similar models which do not contain a long-term relationship, a word of caution is warranted by 
the very sample-dependence observed of the Fed model in general.

A possible avenue for further research is the study of a non-linear relationship between 
equity yields and nominal bond yields, instead of a general linear relationship as studied in this 
paper. Could a more general, non-linear relationship be found between equity yields and nominal 
bond yields for more countries and stock exchange indices than the US and the Standard and 
Poor’s? Moreover, the example of the US and the Standard and Poor’s studied in depth in this 
article shows that this non-linear relationship, if it exists, will also have to describe fully the US 
data for the whole period from 1960 to the present, to be alternatively increasing or decreasing 
depending on time. Switching between the increasing or decreasing version of the model could 
potentially be done continuously, through the use of appropriate covariates of which GDP growth 
or unemployment are likely candidates, or through the use of Markov switching regimes, with 
an appropriate covariate as a trigger. In case no appropriate covariate is found, then one way of 
research could be the use of hidden Markov chains, in which the state of the economy – here the 
monotonicity of the relationship – depends on an unobservable state estimated from the data.
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ANNEXES

LIST 1
Stock exchange indices description

INDU Index (US): The Dow Jones Industrial Average is a price-weighted average of 30 blue-
chip stocks that are generally the leaders in their industry.

01/01/1963

SPX Index (US): The Standard and Poor’s 500 Index is a capitalization-weighted index of 
500 stocks. The index is designed to measure performance of the broad 
domestic economy through changes in the aggregate market value of 500 
stocks representing all major industries.

02/05/1993

CCMP Index (US): The NASDAQ Composite Index is a broad-based capitalization-weighted 
index of stocks in all three NASDAQ tiers: Global Select, Global Market 
and Capital Market.

01/01/1995

SPTSX Index 
(Canada):

The S&P/Toronto Stock Exchange Composite Index is a capitalization-
weighted index designed to measure market activity of stocks listed on the 
TSX. 

01/06/1994

MEXBOL Index 
(Mexico):

The Mexican IPC index (Indice de Precios y Cotizaciones) is a 
capitalization-weighted index of the leading stocks traded on the Mexican 
Stock Exchange.

01/08/2001

IBOV Index  
(Brazil):

The Bovespa Index is a total return index weighted by traded volume 
and is comprised of the most liquid stocks traded on the Sao Paulo Stock 
Exchange.

01/01/2007

SXXE Index  
(Euro Area):

The EURO STOXX (Price) Index is a capitalization-weighted index which 
includes countries that are participating in the EMU.

01/01/2002

SXXP Index  
(Euro Area):

The STOXX Europe 600 (Price) Index is a broad-based capitalization-
weighted index of European stocks designed to provide a broad yet liquid 
representation of companies in the European region. 

01/01/2002

SX5E Index  
(Euro Area):

The EURO STOXX 50 (Price) Index is a free-float market capitalization-
weighted index of 50 European blue-chip stocks from those countries 
participating in the EMU. Each component’s weight is capped at 10% of the 
index’s total free-float market capitalization.

01/05/2001

UKX Index (UK): The FTSE 100 Index is a capitalization-weighted index of the 100 most 
highly capitalized companies traded on the London Stock Exchange. The 
equities use an investibility weighting in the index calculation. 

01/01/2002

CAC Index  
(France):

The CAC-40 Index is a narrow-based, modified capitalization-weighted 
index of the 40 highest market caps on the Paris Bourse. 

01/06/2001

DAX Index 
(Germany):

The German Stock Index is a total return index of 30 selected German blue-
chip stocks traded on the Frankfurt Stock Exchange. The equities use free-
float shares in the index calculation.

01/04/1997

IBEX Index  
(Spain):

The IBEX 35 is the official index of the Spanish Continuous Market. The 
index is comprised of the 35 most liquid stocks traded on the Continuous 
market. It is calculated, supervised and published by the Sociedad de 
Bolsas.

01/04/1993

FTSEMIB (Italy): The Index will consist of the 40 most liquid and capitalized stocks listed on 
the Borsa Italiana. In the FTSE MIB Index foreign shares will be eligible 
for inclusion.

01/01/2004

AEX Index 
(Sweden):

The AEX-Index is a free-float adjusted market capitalization weighted index 
of the leading Dutch stocks traded on the Amsterdam Exchange. The index 
was adjusted to the Dutch Guilder fixing rate.

01/01/2004
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OMX (Sweden): The OMX Stockholm 30 Index is a capitalization-weighted index of the 30 
stocks that have the largest volume of the trading on the Stockholm Stock 
Exchange. The equities use free-float shares in the index calculation.

01/01/1994

SMI Index 
(Switzerland):

The Swiss Market Index is a capitalization-weighted index of the 20 largest 
and most liquid stocks of the SPI universe. It represents about 85% of the 
free-float market capitalization of the Swiss equity market.

01/01/2002

NKY Index  
(Japan):

The Nikkei-225 Stock Average is a price-weighted average of 225 top-rated 
Japanese companies listed in the First Section of the Tokyo Stock Exchange. 
The Nikkei Stock Average was first published on May 16, 1949, when the 
average price was ¥176.21 with a divisor of 225.

01/02/2000

TPX Index  
(Japan):

The TOPIX, also known as the Tokyo Stock Price Index, is a capitalization-
weighted index of all companies listed on the First Section of the Tokyo 
Stock Exchange. The index is supplemented by the sub-indices of the 33 
industry sectors.

01/04/1993

SHASHR Index 
(China):

The Shanghai A-Share Stock Price Index is a capitalization-weighted index. 
The index tracks the daily price performance of all A-shares listed on the 
Shanghai Stock Exchange that are restricted to local investors and qualified 
institutional foreign investors.

01/06/2005

AS51 Index 
(Australia):

The S&P/ASX 200 measures the performance of the 200 largest index-
eligible stocks listed on the ASX by float-adjusted market capitalization. 
Representative, liquid and tradable, it is widely considered Australia’s 
preeminent benchmark index. The index is float-adjusted. The index was 
launched in April 2000.

01/01/2000

NB: The unavailability of data in the Bloomberg series often came from the earning yield. The availability of the dividend yield, or of the dividend 
payout ratio, is even worse. 

TABLE 1
ADF and Philipps-Perron tests* with daily data for Fed indicators19

Sample starts in
Y-E/P Log(Y)-log(E/P) Y/(E/P)

ADF P-P ADF P-P ADF P-P

US and SPX 01/01/1963 -2.96
0.03

-2.87
0.04

-2.44
0.13

-2.42
0.13

-2.68
0.07

-2.65
0.08

US and SPX 01/01/1993 -1.51
0.53

-1.50
0.53

-1.41
0.57

-1.43
0.56

-1.64
0.45

-1.55
0.51

US and SPX 01/01/2001 -2.08
0.25

-2.09
0.24

-1.99
0.29

-2.03
0.27

-2.27
0.18

-2.21
0.20

US and INDU 02/05/1993 -2.38
0.15

-1.93
0.31

-2.21
0.20

-1.95
0.30

-2.07
0.25

-1.92
0.32

US and CCMP 01/01/1995 -2.03
0.27

-2.04
0.26

-2.11
0.24

-3.28
0.01

-11.77
0.00

-1.87
0.00

CA and SPTSX 01/06/1994 -2.52
0.11

-2.42
0.13

-2.05
0.26

-1.97
0.29

-2.37
0.14

-2.28
0.17

MX and MEXBOL 01/08/2001 -4.35
0.00

-4.00
0.00

-4.38
0.00

-4.14
0.00

-4.44
0.00

-4.29
0.00

* The first line of each cell is the t-statistics (either from an ADF tests whose lag is selected by optimizing the Schwarz Information Criterion, 
with a maximum lag of 25, or a Phillips-Perron test, using the Newest-West Bandwidth test). Data used is daily, end-of-the day data (closing 
prices).
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BR and IBOV 01/01/2007 -2.06
0.26

-1.95
0.31

-1.78
0.38

-1.74
0.40

-1.61
0.47

-1.57
0.49

EU and SXXE 01/01/2002 -2.01
0.28

-1.91
0.32

-1.98
0.29

-1.92
0.31

-2.62
0.08

-2.57
0.09

EU and SXXP 01/01/2002 -2.08
0.24

-1.98
0.29

-1.97
0.29

-1.91
0.32

-2.39
0.14

-2.28
0.17

EU and SX5P 01/05/2001 -1.79
0.38

-1.58
0.48

-1.69
0.43

-1.67
0.44

-2.96
0.03

-2.96
0.03

UK and UKX 01/01/2002 -2.54
0.10

-2.29
0.17

-2.31
0.16

-2.13
0.23

-2.85
0.05

-2.61
0.08

FR and CAC 01/06/2001 -2.70
0.07

-2.44
0.13

-2.44
0.12

-2.26
0.18

-2.53
0.10

-2.39
0.14

DE and DAX 01/02/1997 -2.30
0.16

-2.30
0.16

-2.22
0.19

-2.24
0.19

-3.42
0.01

-3.52
0.00

DE and DAX 01/01/2001 -2.15
0.22

-2.16
0.22

-2.14
0.22

-2.15
0.22

-3.17
0.02

-3.26
0.01

ES and IBEX 01/04/1993 -2.87
0.04

-2.95
0.03

-2.06
0.26

-1.91
0.32

-2.65
0.08

-2.38
0.14

ES and IBEX 01/01/2001 -1.98
0.29

-1.71
0.42

-2.15
0.22

-1.93
0.31

-2.59
0.09

-2.49
0.11

IT and FTSEMIB 01/01/2004 -2.91
0.043

-2.88
0.047

-3.32
0.0139

-3.28
0.0158

-4.06
0.0011

-4.05
0.0012

SE and OMX 01/01/1994 -2.95
0.039

-2.91
0.04

-1.92
0.32

-1.92
0.32

-2.18
0.21

-2.17
0.21

CH and SMI 01/01/2002 -1.76
0.39

-1.75
0.40

-2.21
0.20

-2.04
0.26

-3.22
0.018

-3.27
0.016

JP and NKY 01/02/2000 -2.51
0.11

-2.38
0.14

-2.78
0.06

-2.82
0.055

-3.41
0.0104

-3.46
0.0089

JP and TPX 01/04/1993 -1.67
0.44

-1.57
0.49

-2.92
0.04

-2.94
0.04

-7.21
0.00

-7.99
0.00

CN and SHASHR 01/06/2005 -1.2
0.67

-1.30
0.62

-1.13
0.70

-1.25
0.65

-1.13
0.70

-1.19
0.67

AU and AS51 01/01/2000 -3.26
0.016

-3.19
0.02

-3.07
0.02

-2.98
0.03

-3.27
0.016

-3.15
0.02
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TABLE 2
ADF and Philipps-Perron tests* with monthly (end of the month) data for Fed indicators20

Sample starts in
Y-E/P Log(Y)-log(E/P) Y/(E/P)

ADF P-P ADF P-P ADF P-P

US and SPX 01/01/1963 -2.90
0.04

-2.81
0.05

-2.51
0.11

-2.35
0.15

-2.73
0.06

-2.12
0.23

US and SPX 01/01/1993 -1.65
0.45

-1.62
0.46

-1.59
0.48

-1.55
0.50

-1.61
0.47

-1.59
0.48

US and SPX 01/01/2001 -2.21
0.20

-2.22
0.20

-2.18
0.21

-2.16
0.22

-2.22
0.19

-2.05
0.26

US and INDU 02/05/1993 -1.53
0.51

-1.85
0.35

-1.52
0.52

-1.84
0.35

-2.02
0.27

-1.79
0.38

US and INDU 01/01/2001 -1.87
0.34

-1.72
0.41

-1.73
0.41

-1.73
0.40

-2.06
0.26

-1.80
0.37

US and CCMP 01/01/1995 -2.16
0.21

-2.15
0.22

-1.40
0.57

-1.40
0.57

-0.94
0.77

-1.68
0.43

US and CCMP 01/01/2001 -1.48
0.54

-1.48
0.54

-1.44
0.55

-1.44
0.56

-1.90
0.33

-1.92
0.32

CA and SPTSX 01/06/1994 -2.83
0.05

-2.65
0.08

-1.81
0.37

-2.15
0.22

-2.18
0.21

-2.38
0.14

MX and MEXBOL 01/08/2001 -4.04
0.0017

-4.01
0.0017

-4.10
0.0014

-3.97
0.0021

-4.14
0.0012

-4.10
0.0014

BR and IBOV 01/01/2007 -1.81
0.37

-2.00
0.28

-1.62
0.46

-1.88
0.38

-1.51
0.51

-1.90
0.32

EU and SXXE 01/01/2002 -1.85
0.35

-1.82
0.36

-1.90
0.32

-1.80
0.37

-1.76
0.39

-2.32
0.16

EU and SXXP 01/01/2002 -1.92
0.31

-1.90
0.33

-1.89
0.33

-1.90
0.32

-2.67
0.08

-2.19
0.20

EU and SX5P 01/05/2001 -1.08
0.72

-1.39
0.58

-1.13
0.70

-1.56
0.49

-1.88
0.33

-2.84
0.054

UK and UKX 01/01/2002 -2.15
0.22

-2.02
0.27

-1.94
0.30

-2.30
0.17

-3.59
0.0069

-2.97
0.03

FR and CAC 01/06/2001 -2.23
0.19

-2.37
0.15

-2.08
0.25

-2.24
0.19

-2.21
0.20

-2.30
0.17

DE and DAX 01/02/1997 -2.03
0.27

-2.28
0.17

-2.14
0.22

-2.48
0.12

-3.27
0.0178

-3.64
0.0059

DE and DAX 01/01/2001 -1.87
0.34

-2.03
0.27

-2.05
0.26

-2.05
0.26

-3.04
0.0337

-3.33
0.015

ES and IBEX 01/04/1993 -1.53
0.51

-1.62
0.46

-1.72
0.41

-1.71
0.42

-1.97
0.29

-1.86
0.34

* The first line of each cell is the t-statistics (either from an ADF tests whose lag is selected by optimizing the Schwarz Information Criterion, 
with a maximum lag of 25, or a Phillips-Perron test, using the Newest-West Bandwidth test). Data used is daily, end-of-the day data (closing 
prices).
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ES and IBEX 01/01/2001 -1.61
0.47

-1.68
0.43

-1.93
0.31

-1.89
0.33

-2.04
0.26

-2.11
0.23

IT and FTSEMIB 01/01/2004 -2.56
0.104

-2.65
0.08

-2.65
0.08

-2.77
0.65

-2.85
0.054

-2.92
0.046

SE and OMX 01/01/1994 -2.31
0.16

-3.00
0.03

-1.80
0.37

-1.97
0.29

-2.11
0.23

-2.27
0.18

CH and SMI 01/01/2002 -1.55
0.50

-1.84
0.35

-1.85
0.35

-1.86
0.34

-1.84
0.35

-2.47
0.12

JP and NKY 01/02/2000 -2.34
0.15

-2.41
0.14

-2.98
0.039

-3.05
0.03

-5.29
0.00

-3.58
0.007

JP and TPX 01/04/1993 -1.50
0.52

-1.53
0.51

-1.85
0.35

-2.48
0.12

-6.10
0.00

-7.92
0.00

CN and SHASHR 01/06/2005 -1.91
0.32

-1.79
0.37

-1.44
0.55

-1.87
0.34

-1.43
0.55

-1.84
0.35

AU and AS51 01/01/2000 -3.22
0.020

-3.29
0.017

-3.51
0.009

-3.35
0.014

-4.18
0.001

-3.57
0.007

TABLE 3
ADF and Philipps-Perron tests* with monthly (average of the month) data for Fed indicators21

Sample starts in
Y-E/P Log(Y)-log(E/P) Y/(E/P)

ADF P-P ADF P-P ADF P-P

US and SPX 01/01/1963 -2.90
0.04

-2.81
0.05

-2.51
0.11

-2.35
0.15

-2.73
0.06

-2.12
0.23

US and SPX 01/01/1993 -1.58
0.48

-1.60
0.47

-1.55
0.50

-1.54
0.50

-1.52
0.52

-1.56
0.50

US and SPX 01/01/2001 -2.26
0.18

-2.23
0.19

-2.23
0.19

-2.17
0.21

-2.29
0.17

-2.04
0.26

US and INDU 02/05/1993 -1.53
0.51

-1.85
0.35

-1.52
0.52

-1.84
0.35

-2.02
0.27

-1.79
0.38

US and INDU 01/01/2001 -1.84
0.35

-1.79
0.38

-1.70
0.42

-1.70
0.42

-1.67
0.44

-1.76
0.39

US and CCMP 01/01/1995 -2.18
0.21

-1.94
0.30

-1.24
0.65

-1.29
0.62

-1.22
0.66

-1.87
0.34

US and CCMP 01/01/2001 -1.34
0.60

-1.43
0.56

-1.40
0.57

-1.40
0.57

-1.81
0.37

-1.80
0.37

CA and SPTSX 01/06/1994 -2.89
0.04

-2.57
0.10

-2.43
0.13

-2.12
0.23

-2.46
0.12

-2.00
0.28

MX and MEXBOL 01/08/2001 -3.42
0.0118

-3.42
0.0118

-3.50
0.0094

-3.56
0.0080

-3.61
0.0068

-3.67
0.0057

* The first line of each cell is the t-statistics (either from an ADF tests whose lag is selected by optimizing the Schwarz Information Criterion, 
with a maximum lag of 25, or a Phillips-Perron test, using the Newest-West Bandwidth test). Data used is daily, end-of-the day data (closing 
prices).



Fabien Mercier • Journal of Banking and Financial Economics 1(3)2015, 24–49

© Faculty of Management University of Warsaw. All rights reserved. 

DOI: 10.7172/2353-6845.jbfe.2015.1.2

4949

BR and IBOV 01/01/2007 -2.16
0.22

-1.97
0.29

-2.03
0.27

-1.85
0.35

-2.73
0.07

-1.85
0.34

EU and SXXE 01/01/2002 -1.77
0.39

-1.84
0.35

-1.77
0.39

-1.77
0.39

-1.76
0.39

-2.12
0.23

EU and SXXP 01/01/2002 -1.85
0.35

-1.92
0.32

-1.79
0.38

-1.88
0.33

-2.10
0.24

-2.08
0.25

EU and SX5P 01/05/2001 -1.31
0.62

-1.41
0.57

-1.28
0.63

-1.47
0.54

-2.20
0.20

-2.66
0.08

UK and UKX 01/01/2002 -2.12
0.23

-2.18
0.21

-2.89
0.04

-2.36
0.15

-3.95
0.0020

-2.87
0.05

FR and CAC 01/06/2001 -2.14
0.23

-2.37
0.15

-1.99
0.28

-2.22
0.19

-2.45
0.12

-2.29
0.17

DE and DAX 01/02/1997 -1.55
0.50

-1.73
0.41

-1.78
0.38

-2.06
0.26

-2.65
0.08

-3.14
0.025

DE and DAX 01/01/2001 -1.55
0.50

-1.73
0.40

-1.78
0.38

-2.06
0.26

-2.65
0.08

-3.14
0.02

ES and IBEX 01/04/1993 -2.40
0.14

-2.58
0.09

-1.72
0.41

-1.86
0.34

-2.11
0.23

-2.17
0.21

ES and IBEX 01/01/2001 -1.53
0.51

-1.62
0.46

-1.72
0.41

-1.71
0.42

-1.97
0.29

-1.86
0.34

IT and FTSEMIB 01/01/2004 -2.56
0.10

-2.65
0.08

-2.65
0.08

-2.77
0.065

-2.85
0.054

-2.92
0.046

SE and OMX 01/01/1994 -1.9
0.33

-2.61
0.09

-2.25
0.18

-1.92
0.31

-2.46
0.12

-2.18
0.21

CH and SMI 01/01/2002 -1.48
0.53

-1.78
0.38

-1.74
0.40

-1.77
0.39

-2.55
0.105

-2.51
0.11

JP and NKY 01/02/2000 -2.17
0.21

-2.30
0.17

-2.74
0.06

-2.91
0.04

-5.08
0.00

-3.70
0.005

JP and TPX 01/04/1993 -1.45
0.55

-1.50
0.52

-1.83
0.36

-2.24
0.19

-10.74
0.00

-10.93
0.00

CN and SHASHR 01/06/2005 -2.31
0.16

-1.85
0.34

-2.21
0.20

-1.84
0.35

-2.18
0.21

-1.81
0.36

AU and AS51 01/01/2000 -2.98
0.039

-3.14
0.02

-3.37
0.013

-3.19
0.02

-3.92
0.00

-3.39
0.013
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ABSTRACT 

This paper revisits the evidence on monetary policy transmission. It extends the existing literature 
in three dimensions. First, we attempt to internalise potential international channels of transmission 
by taking a global perspective. More specifically, we explore global aggregates covering a broader 
set of countries (ca. 70% per cent of the world economy) and a longer time span (from 1960 to 
2013) than previous studies. Second, we broaden the set of transmission channels considered, 
notably by exploring interactions among monetary variables, inflation and asset prices (including 
residential property prices). Third, we look at the potential role of public debt in driving price 
developments, on the grounds underpinned by fiscal theories of the price level. On the basis of 
a VAR analysis, we find that: (1) global money demand shocks affect global inflation and global 
commodity prices (which, in turn, impact on inflation); (2) global asset price dynamics respond 
to financing cost shocks and (very modestly) to shocks to global money demand; and (3) positive 
house price shocks exert a significant influence on inflation. From a global perspective, the study 
suggests that an understanding of inflation requires recognition of the externalities that global 
commodity and asset price developments exert over domestic inflation. 

JEL classification: E31, E51, E62, C32, F42

Keywords: VAR, global inflation, global house prices, global money
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1. INTRODUCTION2

The low frequency, reduced-form relationship between monetary growth and inflation is one 
of the best-established correlations in empirical macroeconomics. However, characterising the 
structural nature of this relationship – the transmission mechanism by which monetary expansions 
influence price developments – remains a source of vigorous, ongoing debate. 

Recently, Sousa and Zaghini (2007) and Belke et al. (2010a; 2010b) investigated specific 
structural characterisations of the relationship between monetary variables and inflation 
developments in global models. Our paper also takes a global perspective, but encompasses 
previous studies by analysing a wider set of macroeconomic variables, enlarging the geographical 
coverage of countries, and extending the time period analysed. We construct new global 
macroeconomic variables according to a ‘representativeness’ rule, which ensures that coverage 
meets a minimum threshold on the geographic dimension. In so doing, we ensure our data set 
incorporates emerging market economies, and thus better captures the new global economy.

Aside from greater geographical and temporal coverage, this paper extends the literature 
in other dimensions, notably by entertaining three additional potential transmission channels 
of monetary policy: (1) via international interactions in an increasingly globalised economy, 
notably through the evolution of commodity prices; (2) via interactions between monetary 
variables (liquidity and interest rates) and asset prices (specifically residential property prices), 
a relationship that has achieved growing interest in the literature; and (3) via interactions with 
balance sheet variables, in particular the stock of public debt and credit to the private sector. From 
a European perspective, the influence of public debt may be of particular interest, given the Euro 
area fiscal and sovereign crisis that started in late 2009. 

Our analysis covers a time period spanning 1960 to 2013 and employs eight quarterly time 
series: money, credit to the private sector, real GDP, the consumer price index, house prices, 
the stock of public debt, the level of short-term interest rates and global commodity prices. The 
country coverage in each period t represents at least 68 per cent of world GDP measured in terms 
of Purchasing Power Parity (PPP). 

Having established the statistical properties of our time series, we employ a vector-
autoregression (VAR) approach to explore interactions among the variables and the relative 
importance of various possible propagation channels. Starting from a benchmark structural 
characterisation similar to previous studies (embodying short-term interest rates, inflation, GDP, 
money and commodity prices), we augment our VAR model by adding house prices, private 
credit and public debt. Finally, we conduct a set of robustness checks.

To anticipate our conclusions, we establish the following results. 
First, global monetary shocks affect both global inflation and global commodity prices. In 

turn, global commodity price shocks affect global inflation. These findings highlight an additional 
global transmission mechanism via commodity prices to global inflation. Inflation in individual 
countries will be influenced by global commodity price dynamics that are likely to be beyond the 
control of domestic monetary authorities. 

Second, at the global level asset/property price dynamics appear to be driven primarily by 
financing cost shocks, rather than being driven by shocks to global money. Moreover, an increase 
in house prices exerts a positive influence on global inflation. 

Third, there appears to be a modest, but negative, relationship between public debt and 
inflation. One interpretation of this empirical relationship is that it reflects Ricardian effects, 
where higher public debt weighs on private demand, thus reducing inflation. While looking 

2 We are grateful for the helpful comments of Antonello D’Agostino, Andreas Beyer, Björn Fischer, Julian von Landesberger, Philippine Cour-
Thimann and Oskar Nelvin, as well as the suggestions of an anonymous referee. Moreover, we also thank the participants in the ECB seminar on 
inflation transmission channels. The views expressed in this paper are those of the authors and do not necessarily reflect the views of the ECB or 
those institutions with which they are currently affiliated.
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forward one might entertain a positive link between public debt and global inflation stemming 
from concerns about potential fiscal dominance over the price level (Sims, 1994) and given the 
substantially higher level of global public indebtedness after the financial crisis, there is little 
evidence of such an interaction in our data set. 

The remainder of our paper is organised as follows. After reviewing the literature in Section 2, 
we outline the construction of the data and summarise its time series properties in Section 3. 
Section 4 describes our empirical analysis, including the methodology employed, and presents the 
results and robustness checks. Section 5 concludes.

2. LITERATURE REVIEW

Many previous studies have explored the relationship between monetary growth and inflation. 
In a seminal article, Lucas (1980) applies statistical filters to characterise the relationship between 
M1 and consumer prices in U.S. data. He finds that the relationship becomes more regular, with 
a coefficient closer to one, as the filtering process focuses on the low frequencies in the two 
time series (i.e. the long-run relationship). Lucas (1980, p. 1005) claims that the low-frequency 
relationship he finds represents “one way in which the quantity-theoretic relationships can be 
uncovered via a-theoretical methods from time-series which are subject to a variety of other 
forces.” 

McCandless and Weber (2005) found a high (almost unit) correlation between the rate of 
monetary growth and the rate of inflation in a cross-country panel. This result is robust across 
different definitions of money and across various sub-samples of countries. Benati (2009) has 
shown that, over the last two centuries, the fraction of long-run variation in inflation explained 
by long-run money growth has been very high and relatively stable. Moreover, he sheds light 
on the unit relation associated with the quantity theory of money. He shows that infrequent but 
significant inflationary bursts underpin the one-for-one correlation between money growth and 
inflation.

Over the past decade, the global dimension of the money-inflation relationship has received 
increasing attention. From a forecasting perspective, Ciccarelli and Mojon (2010) offer evidence 
that a common international component accounts for 70 per cent of the variance in domestic 
inflation in industrialized economies. D’Agostino and Surico (2009) stress that global liquidity 
produces forecasts of US inflation that are significantly more accurate than the forecasts based on 
US money growth and country-specific components alone. Such analyses build on the insight of 
McKinnon (1984), offered more than a quarter of a century ago. 

With these stylised facts in mind, a growing number of studies have analysed potential 
transmission channels from money to global inflation via vector autoregression models, in both 
reduced form (VAR) and structural form (SVAR), with aggregated global data. 

Sousa and Zaghini (2007) constructed a global aggregate for the G5 economies with 
a starting date in the early 1980s and apply a SVAR approach to the data. They find that prices 
respond significantly and positively to global liquidity shocks. Their result is robust to various 
compositions of the aggregate. Consequently, they argue that cross-country monetary flows – e.g., 
capital flows – may make it more difficult to disentangle the relation between money, inflation 
and output at the regional or national level. Rueffer and Stracca (2007) analysed a similar group 
of countries over the sample 1980–2004 and used a similar set of variables. They found support 
for the conjecture that monetary aggregates may convey some useful information on variables 
that matter for inflation, concluding that liquidity is a useful indicator of inflationary pressures at 
the global level. They also studied the impact of global phenomena on domestic variables. In this 
case, they found that the channels through which liquidity can be transmitted cross-borders are 
more elusive and ambiguous. Additionally they also augmented the global model with property 
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and equity prices and they did not find significant evidence of excess liquidity impacting on asset 
values at a global level. 

Belke et al. (2010a) expand on this previous literature. They constructed aggregate time 
series for the major OECD economies and, by the means of a cointegrated VAR, showed that 
the inclusion of commodity prices helps to identify a relevant transmission mechanism from 
global liquidity to other macroeconomic variables. In other words, global liquidity contains 
important information for the evolution of commodity prices, which in turn are an important 
driver of aggregate demand and inflation. This supports the view that commodity movements are, 
to some extent, an outcome of a monetary phenomenon, with causality running from monetary 
variables to commodity prices. Belke et al. (2010b) develop this analysis by introducing house 
prices in place of commodity prices and find a significant response of house prices to global 
liquidity (in contrast with Ruffer and Stracca (2007)). They also find a significant and positive 
relationship between global and regional liquidity (either credit or money), on the one hand, and 
country specific developments of asset prices, on the other, corroborating the work of Alessi and 
Detken (2009) and Agnello and Schuknecht (2009). Interestingly, Belke et al. (2010b) also find 
subsequent spillovers from asset prices to consumer prices at the global level. Moreover, they find 
a positive impact of house prices on global liquidity, which is interpreted as an effect of increased 
demand for credit. Accordingly they find house prices are an important component of global 
inflation dynamics and this of their model. 

As regards monetary and fiscal policy interactions, the potential effects of public debt 
on inflation have not been studied at the global level thus far. In general, the so-called fiscal 
theory of the price level is based on fiscal and monetary policy rules such that the price level is 
determined by government debt and fiscal policy alone, rather than by monetary policy settings. 
In a theoretical framework, Sims (1994) stresses that in a fiat-money economy, the value of fiat 
money depends on public beliefs about fiscal policy under circumstances that are never observed 
in equilibrium: in this context, inflation is a fiscal phenomenon. Little empirical evidence has 
looked into the usefulness of a fiscal rule in accounting for the evolution of prices. Empirical 
analysis conducted in Canzonieri et al. (2001) support the evidence of Ricardian regimes. This in 
turn suggests that prices are determined in a conventional way, say by money supply and demand. 
Public debt could then have an inflation increasing effect indirectly via more aggregate demand.

3. DATA

3.1. Time series construction

Our analysis covers the period spanning 1960 to 2010. We employ eight time series, each 
with quarterly frequency. Seven of these eight variables are constructed by aggregating national 
data: money (M), credit to the private sector (CRP), real GDP (Y), the consumer price index 
(CPI), house prices (RPP), the stock of public debt (D) and the level of short-term interest rates 
(INT). We also use a global commodity price index (COM), which has been constructed by The 
Economist newspaper. 

Two selection criteria have been applied to the aggregating algorithm. First, a country i is 
included at time t when the eight series jointly are available at time t for that country i. This 
necessary condition facilitates the comparison across the aggregated variable since the same 
basket of countries is considered in each period t. Second, the country coverage in each period t 
represents at least 68 per cent of world GDP measured in terms of Purchasing Power Parity 
(PPPs) and an overall average coverage of at least 70 per cent up to period t. 
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The PPPs and current GDP levels are taken from the Penn World Table Version 8.0.3 This 
information is used to construct the country weights applied in the aggregation procedure. To 
obtain global aggregated time series, we follow a similar approach to Belke et al. (2010) (itself 
based on Beyer et al. (2001)). For a detailed description of the aggregation procedure and the 
weights employed, refer to Annex A.

Table 1 reports the detailed country coverage and representativeness of the aggregated series. 
The initial coverage in 1960 included seven economies that accounted for more than 70 per cent 
of world GDP. The table lists countries depending on the year of entry into the time series. The 
full coverage incorporates twenty-eight countries.4 Since the necessary condition previously 
described holds at that time only and, more generally, the main constraint in the aggregation is 
the availability of a house price index, countries enter the aggregate at different times (and some 
re-enter). 

Table 1
Country coverage and GDP-PPPs weight in the world economy

Year Country coverage % of world GDP-PPPs

1960 Australia, Canada, France, United Kingdom, Japan, Netherlands 
and United States 72.3

1962 Germany 73.0

1965 Italy 72.7

1966 South Africa 72.9

1970 Denmark, Finland, Ireland, New Zealand and Switzerland 71.4

1971 Spain 73.5

1976 Belgium and Singapore 71.3

1979 Norway 70.9

1980 Sweden 71.2

1987 Austria 68.8

1988 Portugal 69.6

1990 Korea 68.4

1993 Hong Kong 68.1

1995 Thailand and Greece 70.9

1998 China 73.0

1999 Malaysia 72.3

Source: IMF.

The sources for the entire set of variables are primarily IMF, OECD, ECB, Haver Analytics, 
the Global Financial Database and The Economist newspaper. (For more details on data sources, 
see Annex B.) The aggregated series have been seasonally adjusted with X-12 methodology, 
applying an additive seasonal adjustment.5

3 Feenstra, R.C., R. Inklaar and M.P. Timmer (2013). “The next generation of the Penn World Table,” available for download at www.ggdc. 
net/pwt.
4 viz., Australia, Austria, Belgium, Canada, Switzerland, People Republic of China, Denmark, Spain, Finland, France, United Kingdom, 
Germany, Greece, Honk Kong, Ireland, Italy, Japan, South Korea, Malaysia, Netherlands, Norway, New Zealand, Portugal, Singapore, Sweden, 
Thailand, United States and South Africa.
5 The estimation results reported in the next section have been cross checked with series non-seasonally adjusted and no significant differences 
have been detected. 
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3.2. Data inspection

We investigate the statistical properties of the newly constructed series. An initial inspection 
of the time series can help to gauge the main cycles and potential co-movements across the 
variables. Chart 1 reports inflation developments against the other seven variables entering 
our analysis. All variables are reported as a twelve window moving average of the quarter on 
quarter growth rates. This is done to smooth out the volatility and still capture the major trends 
for presentational purposes, whereas in our empirical analysis we employ higher (i.e., quarterly) 
frequency fluctuations.

Chart 1
Inflation against the other variables (twelve period moving average of quarter on quarter growth rates)
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Source: See Annex B. 

Inflation cycles are captured by the CPI variable. The time series pictures the Arab 
OPEC oil embargo related to the Yom Kippur War of 1973 and the associated spike in oil 
prices, the oil price increase shocks of 1979-1980 and 1990-1991, and the major oil price 
decline in 1986. Additionally, it also captures the recent commodity prices surge in the late 
2000s. It also represents the great moderation period in inflation dynamics witnessed globally 
in the last twenty-five years.  

Interestingly, the cyclicality in house price dynamics seems to have increased over 
time. After the mid-1980s house prices show a more exacerbated boom and bust cycle. In 
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Inflation cycles are captured by the CPI variable. The time series pictures the Arab OPEC 
oil embargo related to the Yom Kippur War of 1973 and the associated spike in oil prices, the 
oil price increase shocks of 1979–1980 and 1990–1991, and the major oil price decline in 1986. 
Additionally, it also captures the recent commodity prices surge in the late 2000s. It also represents 
the great moderation period in inflation dynamics witnessed globally in the last twenty-five years. 

Interestingly, the cyclicality in house price dynamics seems to have increased over time. 
After the mid-1980s house prices show a more exacerbated boom and bust cycle. In other words, 
a reduction in the volatility of inflation has been coupled with a higher volatility in house price 
dynamics with a tendency to have more pronounced busts. In the 1990s’ cycle and during the 
current cycle house price growth decelerated sharply and even turned persistently negative. 

The moving average of the public debt variable is constructed from the growth rate of the 
public debt to GDP ratio. It fits the story of increasing deficits and, consequently, overall debt 
during the recession periods of the 1970s, early 1980s, early 1990s and the 2008–2009 recession. 
The last cycle stands out for its acceleration in public debt accumulation. 

The money variable has been constructed using the broadest available monetary aggregate for 
every single country in each period. Money and quasi-money comprise of the sum of currency 
outside of the banks, demand deposits other than those of the central government, savings, and 
foreign currency deposits of resident sectors other than the central government. M3 has been 
employed, when available; otherwise M2 or M1 aggregates have been used. It has to be mentioned 
that the “liquidity spectrum” of such an aggregate may vary across countries. A narrow definition 
of money, say M1, for country A can be a broad enough definition for country B. For example, 
short- and medium-term maturity products are more likely to be liquid in mature capital markets 
where the maturity structure of recipients and payments can be more easily matched. Overall, the 
employed variables show a lagged, low frequency correlation between inflation cycles and money 
cycles (Benati, 2009; Pill and Rautanen, 2006).

We have also included an interest rate variable to have a complete coverage of potential 
monetary channels. Interest rates have been included, following the arguments of Laurent (1988) 
and Bernanke and Blinder (1992) who stressed that money growth can be influenced by economic 
conditions. The money growth represents a confluence of both supply factors (monetary policy 
actions) and demand factors (such as private-sector portfolio shifts). Consequently, the inclusion 
of interest rates should allow us to capture a further hidden monetary propagation channel. 

We have also constructed an aggregated credit to private sector variable, which is defined 
as claims on private sector (IFS line 32d). It includes gross credit from the financial system to 
individuals, enterprises, nonfinancial public entities not included under net domestic credit, and 
financial institutions not included elsewhere. The cyclicality of the credit aggregate is visually 
correlated with money and it shows more pronounced swings than the monetary aggregate. 
Additionally, the average growth rate of the private credit variable is higher than the money 
aggregate. This is also related to the interactions between the money multiplier and banking 
sector intermediation activity. Last but not least, commodity price dynamics recapitulate the 
most well-known shocks including the latest commodity cycle as well as a high correlation with 
inflation cycles characterised by different amplitudes. 

Table 2 reports the results of a Granger causality test across all variables. The significant 
relationships are highlighted in bold. Most, if not all, of the statistically significant results reflect 
fairly intuitive interactions. 
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Table 2
Granger causality test across variables 

CPI COMMODITY MONEY CREDIT GDP HOUSE 
PRICES

PUBLIC 
DEBT INT

CPI - 1.63 0.35 1.43 2.60** 2.27** 3.17* 1.72

COMMODITY 4.94* - 1.99*** 2.14** 2.50** 5.41* 4.04* 5.11*

MONEY 4.00* 2.30** - 1.32 1.36 1.12 0.88 2.57**

CREDIT 3.27* 2.22** 3.68* - 3.47* 1.17 1.96*** 2.13**

GDP 3.13* 1.92*** 0.54 2.20** - 0.78 2.36** 3.12*

HOUSE PRICES 6.06* 1.60 1.76 2.07** 2.49** - 2.55** 5.43*

PUBLIC DEBT 2.82** 4.14* 0.69 1.66 1.64 1.01 - 3.15*

INT 1.29 1.70 0.47 0.76 2.52** 3.25* 1.34 -

F-statistics and * 1 per cent, ** 5 per cent and *** 10 per cent significance levels.

Note: the Null Hypothesis is ‚variable Y does not Granger cause variable X’. The test should be read across lines. Hence. any variable on the Y axis 
does not cause any variable on the X axis. The test is computed including two lags of the quarterly variables.

Source: Authors’ calculations.

All variables Granger cause inflation, whereas the reverse holds only partially. This 
property of our data set supports the view that the time series we have included are relevant for 
modelling inflation. As expected, a relationship exists between money and credit to the private 
sector. Interestingly, global money Granger-causes global commodity developments. More 
straightforwardly, GDP Granger-causes credit and public debt and house prices Granger-cause 
GDP and credit, most likely via collateral and wealth effects. House prices seem to be primarily 
linked to interest rates and, in part, to developments in public debt. This initial inspection of the 
dataset this suggests reasonable relationships among the variables. It points to the use of a system 
of equations to investigate further the interrelations across the global variables and to better gauge 
their impact on inflation. 

4. METHODOLOGY AND EMPIRICAL ANALYSIS

Inspection of the time series as in Section 3 points to the existence of several relationships 
among our variables. A vector autoregressive (VAR) model is the proper econometric methodology 
to account for such interactions and to explore propagation channels. All variables are endogenous 
in a VAR system of equations. Consequently, this methodology helps to track potential feedback 
effects and interrelationships. 

4.1. Empirical framework and practical approach

As a starting point we consider a traditional reduced-form VAR model formulated as 
a polynomial in the lag operator L:

 Π(L)Xt = γ0 + εt (1)

t = 1,…,T, εt ~ N(0,Ω)
where Xt is the vector of endogenous variables, Π(·) is a matrix polynomial in the lag operator 
such that L I B Li

i
i

p

1
P = +

=
^ h /  with p lags, γ0 is the vector of unrestricted constants and εt is 
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a normally distributed zero mean and Ω variance error term. Autocorrelations in the residuals is 
excluded. However, Ω is not a diagonal matrix and covariance across the variables is allowed. 
More formally, E '

t sf f ~=_ i  for each t = s and E 0'
t sf f =_ i  for each t ≠ s. 

To proceed in the analysis we need to design a concrete approach to estimate the full model 
based on eight variables. The variables are taken in log-changes and a constant is added to the 
model. The full vector of endogenous variables is:

 Xt = [ΔYt,ΔDt,ΔCPIt,ΔRPPt,ΔMt,ΔCRPt,ΔCOMt,INTt] (2)

Specifically the model includes real output (ΔYt), public debt growth (ΔDt), consumer price 
inflation (ΔCPIt), house price dynamics (ΔRPPt), money growth (ΔMt), private credit growth 
(ΔCRPt), commodity inflation (ΔCOMt) and the short-term interest rate (INTt). 

In practice, without the inclusion of some restrictions the parameters in the VAR are not 
identified and consequently some shocks to the system cannot be interpreted in a structural 
fashion. To a large extent, the set of variables included in Xt is similar to those employed by 
Sousa and Zaghini (2007) and Belke et al. (2010a, b). We refer to these studies to define our 
identification scheme. For details on the structural VAR (SVAR) representation, see Annex C. 

The SVAR can be employed to conduct several simulation exercises. Among them, we 
consider a structural impulse response function (IRFs) exercise and a forecast error variance 
decomposition exercise. Since the ordering of variables in our recursive identification structure 
is likely to influence the results, we conduct a sensitivity analysis in Section 4.3 to assess the 
potential influence of any specific ordering and check the robustness of the results.

Our base case ordering of the system in the SVAR follows from the view that monetary 
variables react faster to innovations stemming from the real and nominal economy than vice versa 
(Favero, 2011). Real activity, Y, is ordered first, as in Rueffer and Stracca (2006) and Sousa and 
Zaghini (2007). Since government spending has been ordered among the first variables in studies 
focused on fiscal issues (e.g., Blanchard and Perrotti, 2002), we also follow this approach. 

Consumer price reactions to shocks are not assumed to be contemporaneous, since the prices 
of goods and services tend to be “sticky”. Such price stickiness is typically attributed to frictions 
in labour and goods markets. By contrast, auction-based commodity markets are able to respond 
rapidly to overall macroeconomic conditions (Barsky and Kilian, 2002), and more generally 
to new information (Frankel, 1986). Moreover, they are characterised by fewer frictions in the 
price-adjustment process because market participants have more balanced information than the 
consumer goods and services counterparts (Browne and Cronin, 2007). Consequently commodity 
prices are assumed to respond contemporaneously to almost the entire set of innovations. 

House prices are ordered similarly to Belke et al. (2010b) on the assumption that residential 
housing markets have a rather inelastic supply in the short-run. This can be related to several 
overlapping factors such as: the scarcity of land; restrictions on land utilisation;6 and transaction 
costs. Real factors (such as higher household incomes) are thus unlikely to have an immediate 
impact on house prices. 

Drawing on the extensive money demand literature7 (summarised by Fischer and Pill (2010)), 
global money8 is modelled as in Sousa and Zaghini (2007). The equation represents a stylised 
money demand function with money expected to respond (negatively) to hikes in financing 
costs, and to other forces due to transaction, portfolio allocation motives and opportunity costs 

6 e.g. new construction requires several steps of approval and regulation defines the number of days to obtain building permits; additionally also 
to renew buildings/spaces authorities approval is usually necessary. 
7 For a review on the theoretical analysis on the demand for money see McCallum and Goodfriend (1988).
8 Sousa and Zaghini (2007) refer to global liquidity and we refer to global money. Both aggregates refer to a global variable made up of country 
specific definitions of broad money. The difference stems in the representativeness of the global variable. Sousa and Zaghini (2007) employ G5 
economies whereas this paper employs a much broader set of countries – see Section 3.
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(Ericsson, 1998). To recall, consensus had grown around the idea of a stable9 long-run money 
demand (Poole, 1988; Lucas, 1988). Looking at short-term developments, one of the primary 
concerns was the potentially short-run instability of the demand function for money (e.g. Alvarez 
and Lippi, 2011). Indeed, short-run demand has been detected to be unstable in several studies 
(inter alia, Goldfeld and Sichel, 1990). Little is known about how short-term shifts in money 
demand, or changes in the quantity of money demanded, affect the relationship between money 
and other macro aggregate variables and thereby how they can possibly impact on monetary 
policy transmission. Hence, it is worth to look at demand shocks to improve our understanding of 
the effects – if any – of temporary money shifts on real and nominal variables. 

As described in Section 3.2, the money variable has been constructed using the broadest 
available monetary aggregate for every single country in each period. Our model includes the 
quarterly changes of the variables and the short run variations in the broad money aggregate can 
be interpreted as demand driven components – i.e., exogenous increases in liquidity preference. 
Global credit is modelled as a function of global money, income, real assets and financing costs. 
Specifically, increases in wealth, as captured by house price developments, are expected to exert 
a positive impact on private credit via balance sheet effects. Short-term interest rates are ordered 
as in Belke et al. (2010b) assuming that respond immediately to the overall set of available 
information. 

Last but not least, an outcome of the aggregation procedure (outlined in Section 3.1) relates to 
the inherent treatment of the country specific idiosyncratic components. The existing literature on 
the potential “aggregation bias”, implicit in using aggregated series – i.e. world data in our study, 
considers two main fundamental approaches. Gorman (1953) and Theil (1954) studied in a static 
framework the problem of aggregation in econometrics analysing the aggregation error resulting 
from aggregating equations based on microdata equations. Lippi and Forni (1990) propose a more 
general representation that emphasizes the dynamics as a possible source of aggregation bias. The 
latter approach is based on unobserved components while the former representation is based on 
observable series. By contrast, Grunfeld and Griliches (1960) show that the aggregation error can 
actually become an aggregation gain under certain assumptions. 

Being aware of these aggregation issues and the underlying literature, we do not intend to 
investigate the aggregation bias at its roots. We follow Belke et al. (2010) in our analysis and, 
consequently, we focus on the common co-movement of the aggregate. The basic intuition is that 
an idiosyncratic component is, loosely speaking, something that disappears with aggregation. 
Factor models reflect this idea. To this end, we draw from that literature and we apply the 
underlying assumptions of standard factor models to our constructed series. Then, the set of 
aggregated variables is driven by a common component, if idiosyncratic components are mutually 
orthogonal, because the variance of an aggregated idiosyncratic component tends to zero as the 
number of cross sections tends to infinite. This permits the emergence of the common component 
as primary driver. Under this assumption the shocks in our model are taken as common global 
shocks – see literature review in Section 2 – and consequently responses to the shocks are 
interpreted as reactions to common global innovations applied to the system. 

 
4.2. Empirical results

Other than the short-term interest rate, all variables enter our model as log first differences. 
The first step of our analysis is to investigate the unit root properties of the series listed 

in Section 3 over the full sample period. We use an extended set of statistics to test the order 
of integration of the level and first difference of each variable, namely: Dickey-Fuller (DF), 
Augmented Dickey-Fuller (ADF), Elliot, Rothenberg and Stock (ERS) and Ng-Perron (NP). The 

9 Among others, Ball (2001), Brand and Cassola (2004) and Holtemöller (2004) have identified stable long-run demand functions. Recently, and 
including data after 2001, Dreger and Wolters (2010) were able to identify a stable long-run money demand relationship for the euro area.
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number of lags for the DF and the ADF tests are selected using the Akaike Information Criterion 
(AIC), while we use the Bartlett spectral estimation method to choose the truncation point for the 
Newey-West adjustment required for calculating the ERS statistic and the Schwarz info criterion 
for the lag length selection in the NP statistic. 

The test results in Table 3 show that most first differences of the series are integrated of order 
zero and most levels are integrated of order one at 95% confidence level. 

Table 3
Unit root tests

First Differences

 DF ADF ERS
NP

MZa MZt MSB MPT

Y -3.852 -3.074 0.306 -18.794 -3.065 0.163 1.304

M -8.242 -3.434 0.073 -347.071 -13.172 0.038 0.072

CPI -1.260 -2.744 0.067 -159.762 -8.938 0.056 0.153

RPP -2.000 -3.091 0.047 -541.537 -16.455 0.030 0.045

CRP -3.534 -4.212 0.268 -348.996 -13.210 0.038 0.261

COM -10.733 -5.383 0.161 -160.774 -8.961 0.056 0.160

D -3.674 -4.049 0.108 -299.660 -12.230 0.041 0.094

Levels

DF ADF ERS
NP

MZa MZt MSB MPT

Y 0.498 2.203 17182.390 1.564 11.305 7.226 3703.880

M 0.403 1.472 0.100 1.543 10.126 6.563 3043.308

CPI -0.419 -2.032 949.728 1.169 4.804 4.108 1108.860

RPP 1.042 1.824 2737.473 1.034 2.992 2.893 537.640

CRP 1.126 2.554 14.946 -99.888 -7.036 0.070 1.031

COM 0.833 -0.659 1.116 1.579 3.136 1.986 287.100

D 0.859 0.458 54.051 2.199 2.667 1.213 124.163

INT -0.444 -0.562 0.029 -1023.470 -22.614 0.022 0.029

Note: Bold numbers refer to at least 10% level

Test critical values:  1% level 5% level 10% level

Augmented Dickey-Fuller test statistic (ADF)  -3.463 -2.876 -2.574
Dickey-Fuller test statistic (DF)  -2.577 -1.942 -1.616
Elliott-Rothenberg-Stock test statistic (ERS) – Newey-West bandwidth using Bartlett Kernel 1.916 3.176 4.340

Ng-Perron test statistics (NP) – Newey-West bandwidth using Bartlett Kernel MZa -13.800 -8.100 -5.700
MZt -2.580 -1.980 -1.620
MSB 0.174 0.233 0.275
MPT 1.780 3.170 4.450

Source: Authors’ calculations.
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The only exceptions are the CPI and INT series. For CPI, some evidence suggests integration 
of order (1) for the first differenced variable at 90% confidence level and for INT integration of 
order (1) is partially detected in the level variable. Specifically, the null hypothesis of a unit root 
is not rejected for both variables by the DF statistics and by the ADF statistics for the interest rate 
variable. The hypothesis, however, is rejected by the non-parametric PP and NP tests. In general, 
the ADF test has very low power against I(0) alternatives that are close to being I(1). That is, unit 
root tests cannot distinguish highly persistent stationary processes from nonstationary processes 
very well. The tests proposed by Elliot et al. (1996) and Ng and Perron (1995; 2001) should be 
able to have more power against very persistent alternatives. Given these arguments and evidence, 
we proceed on the basis that the first difference of CPI and the level of INT are integrated of order 
zero as well as the first difference of the other series.

Concerning the properties of the VAR employed for the empirical examination, the usual 
selection criteria to detect the number of lags point to seven lags (see Table 4). More specifically, 
the lags are selected using the final prediction error and the Akaike information criterion. For 
completeness, a test on the autocorrelation of the residual is also proposed. It should be recalled 
that the testable assumption of no autocorrelation in the residuals has some important implications 
for the economic interpretation of the results and it is a relevant assumption for our model given the 
long time horizon perspective. As stressed in Hendry (1995) and Jusélius (2006), autocorrelated 
residuals would imply that agents do not use the information in the data as effectively as possible. 
A LM-test for autocorrelation in the residuals based on twelve lags suggests no autocorrelation 
(see Table 5). It implies that there are not omitted variables issues. 

Table 4
Lag length criteria tests

VAR – eight variables – INT, Y, CPI, M, CRP, RPP, D, COMM

Lags Number LogL LR FPE AIC SC HQ

0 4727.6992 NA 1.02E-31 -48.65669 -48.52194 -48.60213

1 5773.8475 2097.814 4.09E-36 -58.78193 -57.56912* -58.15472

2 5869.0310  168.052 3.15E-36 -59.66631 -56.81254 -58.29083*

3 5928.2911  110.5403 3.24E-36 -59.96183 -55.68562 -58.17577

4 5991.0658  106.5639 3.35E-36 -60.37939 -54.59493 -57.69037

5 6054.1388  102.3567 3.82E-36 -61.17976 -53.50732 -57.24121

6 6109.0899   80.74722 3.78E-36 -62.72674 -52.33598 -56.79511

7 6179.1926  106.1426* 2.97e-36* -64.64517* -51.32083 -56.26529

8 6233.1036   69.3474 4.51E-36 -58.89798 -50.13877 -55.89167

9 6278.1906   56.20919 6.04E-36 -58.703 -48.86573 -55.35113

10 6336.0588   64.7556 7.28E-36 -58.63978 -47.72446 -54.71961

Note: * indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

Source: Authors’ calculations.
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Table 5
LM test for autocorrelation in the residuals

VAR – variables – Y, CPI, M, INT, CRP, RPP, D, COMM

Number of Lags – h LM-Statistics Prob

 1 66.30781 0.3973

 2 52.02793 0.8583

 3 61.22315 0.5753

 4 71.60657 0.2402

 5 50.41512 0.8921

 6 92.56915 0.1131

 7 54.56865 0.7935

 8 76.51414 0.1358

 9 76.69345 0.1328

10 51.47616 0.8705

11 58.68959 0.6641

12 67.41265 0.3612

Note: Null Hypothesis: no serial correlation at lag order h.

Source: Authors’ calculations.

We will use the model to conduct two exercises: (1) an IRF exercise to analyse the 
interlinked responses of the variables to one standard deviation innovations; and (2) a variance  
decomposition. 

We recognise that an effective identification of all shocks in such a large system (as designed 
in Section 4.1) can be difficult. Further work on the sensitivity of the results is needed to determine 
the exact form of the identifying restrictions. We are interested in uncovering the relationships 
among the variables and are careful to interpret all the orthogonalised shocks as structural. For 
sure, there is a risk in so doing. Yet the exercises are worthwhile in that: (i) the restrictions of our 
model are similar to other previous studies (see Section 4.1), so there is a basis for comparison 
in the literature; and (ii) responses to some (most) shocks reflect our ex-ante expectations (and 
results from previous studies), offering support to our economic interpretation.

An initial check of the overall impulse responses gives reasonable results and conforms to 
both expectations and other studies. Charts 2 to 6 show a collection of impulse responses to 
a one standard deviation innovation derived from the fully-fledged model over a twenty period 
window. All shocks are calibrated to be one standard deviation of the log-change of the respective  
series. 

Overall, these results provide a good qualitative benchmark and reveal economically 
meaningful relationships among the variables employed. In line with previous literature (see 
Section 2), consumer prices react significantly – but only after a considerable lag – to global 
demand money shocks, whereas they respond almost immediately to commodity price shocks. 
This is evidence of commodity prices inflating consumer good prices via a cost-push mechanism. 
Additionally, the CPI response to a commodity shock is short-lived relative to its reaction to 
a global money shock. Commodity prices react immediately money and, after a couple of periods, 
to output. The latter relationship can be interpreted as a reaction of commodity prices to higher 
demand, which in the short-run push up commodity prices given inelastic supply. The relationship 
between commodity prices and global money suggests that commodity prices initially overshoot 
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their new equilibrium values in response to a global money demand shock and possibly increase 
inflation via a global monetary expansion channel. Last but not least, the overall reaction to 
interest rates is in line with the literature, including the negative response of money to a positive 
shock in interest rates. 

Chart 2 
Impulse response function – Global demand money shock (response to one S.D. innovations and ± 2 S.E. bands)

15 
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Chart 2 reports the responses to a global demand money shock as defined in Sousa and 
Zaghini (2007). Interestingly, this shock interacts – within the confidence bands – with almost 
all the variables included in the system. The global money shock gives rise to a significant 
lagged response of inflation ( CPI∆ ). More specifically, inflation responds significantly 
(measured by the ± 2 S.E. bands) after six periods (i.e. one year and a half). This evidence 
stresses the relevance of the relation between money growth and inflation whereas no 
response of inflation to private credit expansion is detected. This suggests looking at broad 
money instead of credit as a measure of global liquidity when we are interested in an 
assessment of potential inflation developments and risks.  

Commodity prices ( COM∆ ) respond positively and almost immediately to a global 
money shock. This finding helps to sustain further the idea that monetary aggregates may 
convey some useful information about the development in commodity prices. Browne and 
Cronin (2007) support this view. They used a cointegrating VAR estimated on US data and 
they found that commodity prices overshoot their new equilibrium value in response to a 
money shock and such a deviation has a significant explanatory power for consumer price 
inflation. This evidence becomes even more relevant for the understanding of the recent 
dynamics in commodity prices which can be explained as too much liquidity chasing too few 
assets (i.e. reflected in commodity prices) given the growing demand from emerging markets. 
The statistically significant effect of such a shock is short lived since it does not last for more 
than four periods.  

Private credit ( CRP∆ ) responds positively to global money shocks. An expansion in 
the monetary aggregate growth leads to a temporary expansion in credit growth. This channel 
exemplifies the financial stability competences and relevance of larger financial and monetary 
players able to influence global money growth and to affect global developments in the 
system including credit.  

House prices ( RPP∆ ) have a short lived and limited positive reaction to global 
demand shocks whereby a positive increase in money fuels a positive reaction in asset values 
also supported by a reduction of financing costs. In fact, interest rates ( INT ) are reported to 

Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the 
studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.

Source: Authors’ calculation.

Chart 2 reports the responses to a global demand money shock as defined in Sousa and 
Zaghini (2007). Interestingly, this shock interacts – within the confidence bands – with almost all 
the variables included in the system. The global money shock gives rise to a significant lagged 
response of inflation (ΔCPI). More specifically, inflation responds significantly (measured by the 
± 2 S.E. bands) after six periods (i.e. one year and a half). This evidence stresses the relevance 
of the relation between money growth and inflation whereas no response of inflation to private 
credit expansion is detected. This suggests looking at broad money instead of credit as a measure 
of global liquidity when we are interested in an assessment of potential inflation developments 
and risks. 

Commodity prices (ΔCOM) respond positively and almost immediately to a global money 
shock. This finding helps to sustain further the idea that monetary aggregates may convey some 
useful information about the development in commodity prices. Browne and Cronin (2007) 
support this view. They used a cointegrating VAR estimated on US data and they found that 
commodity prices overshoot their new equilibrium value in response to a money shock and 
such a deviation has a significant explanatory power for consumer price inflation. This evidence 
becomes even more relevant for the understanding of the recent dynamics in commodity prices 
which can be explained as too much liquidity chasing too few assets (i.e. reflected in commodity 
prices) given the growing demand from emerging markets. The statistically significant effect of 
such a shock is short lived since it does not last for more than four periods. 

Private credit (ΔCRP) responds positively to global money shocks. An expansion in the 
monetary aggregate growth leads to a temporary expansion in credit growth. This channel 
exemplifies the financial stability competences and relevance of larger financial and monetary 
players able to influence global money growth and to affect global developments in the system 
including credit. 

House prices (ΔRPP) have a short lived and limited positive reaction to global demand shocks 
whereby a positive increase in money fuels a positive reaction in asset values also supported 
by a reduction of financing costs. In fact, interest rates (INT) are reported to decrease after 
a global money shock. Last but not least, the aggregate output (ΔY) has a limited and short-lived 
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positive reaction – suggesting that global money demand shocks have – even if channelled via the 
previously highlighted linkages – a somewhat limited and temporary, but positive, spillover effect 
on economic activity performance. 

Chart 3 
Impulse response function – Financing cost shock (response to one S.D. innovations and ± 2 S.E. bands)
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Source: Authors’ calculations 

Chart 3 reports the responses of the system to a financing cost shock. Global house 
prices (∆RPP) respond negatively to positive interest rate innovations. We anticipate that this 
is basically the most sizeable response of house prices to any shock. However, it does not 
contradict the traditional findings in the boom and bust literature (e.g. Alessi and Detken, 
2009) where house price corrections are correlated to credit dynamics and other variables. On 
the contrary, it supports the idea of employing a regional or country specific perspective10 to 
analyse house prices and housing market dynamics. Global house price developments seem to 
be primarily influenced by global developments in the cost of financing. This finding clears 
the way for another of inflation transmission channel moving from interest rates (financing 
costs) to inflation, via house price developments, which is discussed in more detail below. 

Global money (∆M ) responds immediately and negatively to a financing cost shock 
as expected. However the response is short-lived. This confirms the relevance of an asset 
motive to hold money. Shocks in financing costs change temporarily the portfolio allocation 
across assets, including money holdings. This finding is similar to those available for single 
country models; however the response is not long-lasting.  

Commodity prices (∆COM ) respond negatively to a financing cost shock. There can 
be multiple channels at play. First, if financing costs move higher, then agents are less willing 
to hold inventories, other things being equal. Consequently, they will reduce inventories. This 
effectively lowers demand for commodities and therefore their prices. Second, a negative 
financing cost shock (increase in cost of financing) may make more convenient to liquidate 
commodities not extracted yet in order to earn interest on the proceeds from the sale - thus 
increase the likelihood of extracting known commodities buried in the ground. 

 

                                                           
10  Such a perspective can be applied to single countries and regions (e.g. US and the euro area) or to a set of 
countries pooling the country specific observations as it has been frequently done in the boom/bust literature. 

Note: the figures represent a deviat ased baseline. Confidence intervals display 2 standard deviations and are calculated via the studentized Hall 
bootstrap method. The shock is equal to 1 standard deviation of the variable.

Source: Authors’ calculations.

Chart 3 reports the responses of the system to a financing cost shock. Global house prices 
(ΔRPP) respond negatively to positive interest rate innovations. We anticipate that this is basically 
the most sizeable response of house prices to any shock. However, it does not contradict the 
traditional findings in the boom and bust literature (e.g. Alessi and Detken, 2009) where house 
price corrections are correlated to credit dynamics and other variables. On the contrary, it supports 
the idea of employing a regional or country specific perspective10 to analyse house prices and 
housing market dynamics. Global house price developments seem to be primarily influenced by 
global developments in the cost of financing. This finding clears the way for another of inflation 
transmission channel moving from interest rates (financing costs) to inflation, via house price 
developments, which is discussed in more detail below.

Global money (ΔM) responds immediately and negatively to a financing cost shock as 
expected. However the response is short-lived. This confirms the relevance of an asset motive to 
hold money. Shocks in financing costs change temporarily the portfolio allocation across assets, 
including money holdings. This finding is similar to those available for single country models; 
however the response is not long-lasting. 

Commodity prices (ΔCOM) respond negatively to a financing cost shock. There can be 
multiple channels at play. First, if financing costs move higher, then agents are less willing to hold 
inventories, other things being equal. Consequently, they will reduce inventories. This effectively 
lowers demand for commodities and therefore their prices. Second, a negative financing cost 
shock (increase in cost of financing) may make more convenient to liquidate commodities not 
extracted yet in order to earn interest on the proceeds from the sale - thus increase the likelihood 
of extracting known commodities buried in the ground.

10 Such a perspective can be applied to single countries and regions (e.g. US and the euro area) or to a set of countries pooling the country 
specific observations as it has been frequently done in the boom/bust literature.
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Chart 4 
Impulse response function – Commodity cost shock (response to one S.D. innovations and ± 2 S.E. bands)
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Chart 4  
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Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the studentized Hall bootstrap method. The 
shock is equal to 1 standard deviation of the variable.
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Source: Authors’ calculations 

Chart 4 reflects the responses to a global commodity shock. Inflation ( CPI∆ ) reacts 
almost without any lag to commodity shocks. This is due to the inclusion of consumer goods 
heavily exposed to commodity fluctuations in the basket of consumer price indexes. Similar 
evidence has been found in Sousa and Zaghini (2007). However, the impact is not long 
lasting. Our results confirm on the one hand a significant commodity price pass-through effect 
on inflation (see Ferrucci et al., 2010) when consumer prices tend to respond to shocks 
originated in the upstream level of the production chain (e.g. commodity prices) with shorter 
gestation lags than to money. On the other hand, commodity price inflation per se has not 
generally spawned strong second-round effects on inflation (see Cecchetti and Moessner, 
2008). All in all this evidence confirms the relevance of commodity price hikes for short-term 
inflation developments, and not vice versa. Such a channel can also be seen as an indirect 
response of inflation to a global money shock which set in motion immediate responses in 
commodities and, consequently, in inflation. Financing costs ( INT ) respond positively 
(increasing), and only after two/three quarters, to a shock in commodities reflecting a possible 
global reaction of monetary players to global commodity price surges.  

 
Chart 5  
Impulse response function – Global house price shock (response to one S.D. innovations and ± 2 S.E. 
bands) 

Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the studentized Hall bootstrap method. The 
shock is equal to 1 standard deviation of the variable.

House Price Shock

-1.00E-03 

-5.00E-04 

0.00E+00 

5.00E-04 

1.00E-03 

1.50E-03 

1 4 7 10 13 16 19 

GDP 

-4.00E-03 

-2.00E-03 

0.00E+00 

2.00E-03 

4.00E-03 

1 4 7 10 13 16 19 

Public Debt 

-5.00E-04 

0.00E+00 

5.00E-04 

1.00E-03 

1.50E-03 

2.00E-03 

2.50E-03 

1 3 5 7 9 11 13 15 17 19 

CPI 

-0.002 

0 

0.002 

0.004 

0.006 

1 3 5 7 9 11 13 15 17 19 

House Prices 

-0.001 

0 

0.001 

0.002 

0.003 

1 3 5 7 9 11 13 15 17 19 

Money 

-0.001 

0 

0.001 

0.002 

0.003 

0.004 

1 4 7 10 13 16 19 

Private Sector Credit 

-0.01 

0 

0.01 

0.02 

0.03 

1 3 5 7 9 11 13 15 17 19 

Commodity Prices 

-0.002 

0 

0.002 

0.004 

0.006 

0.008 

1 3 5 7 9 11 13 15 17 19 

Interest Rate 

 

Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the 
studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.

Source: Authors’ calculations.

Chart 4 reflects the responses to a global commodity shock. Inflation (ΔCPI) reacts almost 
without any lag to commodity shocks. This is due to the inclusion of consumer goods heavily 
exposed to commodity fluctuations in the basket of consumer price indexes. Similar evidence 
has been found in Sousa and Zaghini (2007). However, the impact is not long lasting. Our results 
confirm on the one hand a significant commodity price pass-through effect on inflation (see 
Ferrucci et al., 2010) when consumer prices tend to respond to shocks originated in the upstream 
level of the production chain (e.g. commodity prices) with shorter gestation lags than to money. 
On the other hand, commodity price inflation per se has not generally spawned strong second-
round effects on inflation (see Cecchetti and Moessner, 2008). All in all this evidence confirms 
the relevance of commodity price hikes for short-term inflation developments, and not vice versa. 
Such a channel can also be seen as an indirect response of inflation to a global money shock which 
set in motion immediate responses in commodities and, consequently, in inflation. Financing costs 
(INT) respond positively (increasing), and only after two/three quarters, to a shock in commodities 
reflecting a possible global reaction of monetary players to global commodity price surges. 
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Impulse response function – Global house price shock (response to one S.D. innovations and ± 2 S.E. bands)
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Chart 4  
Impulse response function – Commodity cost shock (response to one S.D. innovations and ± 2 S.E. 
bands) 

Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the studentized Hall bootstrap method. The 
shock is equal to 1 standard deviation of the variable.
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Chart 4 reflects the responses to a global commodity shock. Inflation ( CPI∆ ) reacts 
almost without any lag to commodity shocks. This is due to the inclusion of consumer goods 
heavily exposed to commodity fluctuations in the basket of consumer price indexes. Similar 
evidence has been found in Sousa and Zaghini (2007). However, the impact is not long 
lasting. Our results confirm on the one hand a significant commodity price pass-through effect 
on inflation (see Ferrucci et al., 2010) when consumer prices tend to respond to shocks 
originated in the upstream level of the production chain (e.g. commodity prices) with shorter 
gestation lags than to money. On the other hand, commodity price inflation per se has not 
generally spawned strong second-round effects on inflation (see Cecchetti and Moessner, 
2008). All in all this evidence confirms the relevance of commodity price hikes for short-term 
inflation developments, and not vice versa. Such a channel can also be seen as an indirect 
response of inflation to a global money shock which set in motion immediate responses in 
commodities and, consequently, in inflation. Financing costs ( INT ) respond positively 
(increasing), and only after two/three quarters, to a shock in commodities reflecting a possible 
global reaction of monetary players to global commodity price surges.  
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 Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the 
studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.

Source: Authors’ calculations.

Chart 5 shows the responses of the system to a global house price shock. Interestingly, inflation 
(ΔCPI) positively responds to a global house price shock with a short lag (see also Belke et al., 
2010). Moreover, the reaction is long-lasting and persists for roughly 20 periods (i.e. five years). 
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Such positive response confirms different transmission channels. It can be subject to a two-fold 
interpretation. First, increased house prices lead to an increase in households’ net wealth. Higher 
net worth fosters consumption via a housing equity withdrawal channel (Aron et al., 2010), 
which allows transforming house price increases into actual transitory income and thereby higher 
consumption expenditure. Ultimately, this translates into stronger aggregate demand, which 
contributes to increased positive inflation dynamics. Second, the economic literature features 
a large number of in-depth studies concerning the relationship between asset returns and inflation 
(Fama and Schwert, 1977). Housing is an asset held by households. This interpretation, supported 
by our results, suggests that house price shocks have a positive impact on inflation since houses 
are a reserve value to hedge against inflation risk and, consequently, they generate a positive and 
statistically significant reaction in inflation dynamics (Kuan-Min et al., 2008). 

Private credit growth (ΔCRP) responds significantly to house price innovations. Belke et 
al. (2010b) found a significant response of money to a house price shock and interpreted their 
finding as an effect of increased demand for credit because private credit was not included in 
their model. To the contrary our model includes also private credit. Therefore we can test this 
effect directly. First, we did not find a significant response of money to a positive house price 
shock. Our findings suggest however the existence of a collateral effect, which favours credit 
expansions and contractions. This evidence sustains the interpretation that house price decreases 
have substantially contributed to trigger (negative) credit dynamics, including the sharp decline 
over the recent crisis. This evidence concurs with Goodhart and Hofmann (2007) and Ferreira and 
Gyourko (2011). The latter study stressed that key players in the lending market responded to the 
market conditions and asset value dynamics. All in all, our model based evidence supports further 
attempts to study private credit developments as a function of the collateralised asset values. 

Real GDP (ΔY) growth is mildly responsive to house price innovations. This can be interpreted 
as a mild evidence of a positive wealth effect on aggregate consumption and ultimately total 
output. Financing costs (INT) are responsive to house price innovations. This could suggest that 
frictions in credit supply imply a rise in the price of credit with a booming demand for loans 
to finance an increasing demand for housing. Lastly, public debt (ΔD) responds negatively to 
positive house price shocks. This can be interpreted in the light of a portfolio reallocation, which 
highlights a substitution effect between public debt and house prices.

Chart 6 
Impulse response function – Global public debt shock (response to one S.D. innovations and ± 2 S.E. bands)
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Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the studentized Hall bootstrap method. The 
shock is equal to 1 standard deviation of the variable.
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Source: Authors’ calculations 

The system shows also marginal and short-lived responses to a global public debt 
shock (see Chart 6). Inflation ( CPI∆ ) responds negatively to positive public debt shocks. 
Specifically, a positive public debt shock has a negative impact on inflation after four periods 
and the statistically significant response lasts for roughly five periods ahead (i.e. slightly more 
than one year). This suggests the existence of a mechanism working through demand and 
global money. In other words, an ex-post Ricardian effect is determined where an expansion 
in public expenditure (or a tax cut) determines a contraction in demand due to expected higher 
taxation. In turn this has a dampening effect on consumer prices. This result is in line with the 
empirical analysis conducted in Canzonieri et al. (2001) which supports the evidence of 
Ricardian regimes. In other words, so far and loosely speaking, fiscal dominance concerns did 
not drive a positive correlation between public debt and inflation. House prices (∆RPP) 
respond negatively to positive public debt shocks. This can be interpreted in the light of a 
portfolio reallocation, which highlights a substitution effect between public debt and house 
prices. 

All in all, inflation responds to most of the proposed shocks either almost immediately 
or with some lags. To further substantiate the findings on the transmission channels to global 
inflation, we analyse the results stemming from the forecast error variance decomposition. 
Chart 7 reports the forecast error variance decomposition of inflation based on the structural 
decomposition employed in the impulse response function exercise. Chart 7a shows the 
breakdown across all shocks whereas chart 7.b focuses only on those shocks described above 
and their relative contributions. Prima facie most of the results obtained from the IRFs 
exercise are confirmed.  

 
Chart 7  
Forecast error variance decomposition of inflation 

Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the 
studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.

Source: Authors’ calculations.

The system shows also marginal and short-lived responses to a global public debt shock 
(see Chart 6). Inflation (ΔCPI) responds negatively to positive public debt shocks. Specifically, 
a positive public debt shock has a negative impact on inflation after four periods and the 
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statistically significant response lasts for roughly five periods ahead (i.e. slightly more than one 
year). This suggests the existence of a mechanism working through demand and global money. In 
other words, an ex-post Ricardian effect is determined where an expansion in public expenditure 
(or a tax cut) determines a contraction in demand due to expected higher taxation. In turn this has 
a dampening effect on consumer prices. This result is in line with the empirical analysis conducted 
in Canzonieri et al. (2001) which supports the evidence of Ricardian regimes. In other words, so 
far and loosely speaking, fiscal dominance concerns did not drive a positive correlation between 
public debt and inflation. House prices (ΔRPP) respond negatively to positive public debt shocks. 
This can be interpreted in the light of a portfolio reallocation, which highlights a substitution 
effect between public debt and house prices.

All in all, inflation responds to most of the proposed shocks either almost immediately or with 
some lags. To further substantiate the findings on the transmission channels to global inflation, 
we analyse the results stemming from the forecast error variance decomposition. Chart 7 reports 
the forecast error variance decomposition of inflation based on the structural decomposition 
employed in the impulse response function exercise. Chart 7a shows the breakdown across 
all shocks whereas chart 7.b focuses only on those shocks described above and their relative 
contributions. Prima facie most of the results obtained from the IRFs exercise are confirmed. 

Chart 7 
Forecast error variance decomposition of inflation
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a. Forecast error variance decomposition of inflation

b. Variance decomposition - distribution across all shocks except "Other"

Note: the structural decomposition employed is the same of the IRFs exercise
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An assessment of the variance decomposition suggests that commodity shocks do not 

contribute significantly to the forecast error variance of inflation in the medium term. After 
contributing to the variance of inflation by roughly 10 per cent in a one-year window, the 
commodity shock contribution steadily decreases over time. The house price shock 
contribution to the overall variance kicks in after some periods and it steadily increases over 
time to contribute almost thirty per cent after twenty periods. The money shock explains 
significantly more than 10 per cent of the inflation variance after ten periods and its 
contribution increases further above 20 per cent after eighteen periods. Interestingly, the 
public debt component explains roughly an average 10 per cent of the variance decomposition 
all over a twenty periods window. Financing cost shocks also contribute in the medium term 
with roughly 10 per cent.  
 
4.3. Robustness checks 
We have conducted several experiments to check the robustness of our model.  

Note: the structural decomposition employed is the same of the IRFs exercise.

Source: Authors’ calculations.
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An assessment of the variance decomposition suggests that commodity shocks do not 
contribute significantly to the forecast error variance of inflation in the medium term. After 
contributing to the variance of inflation by roughly 10 per cent in a one-year window, the 
commodity shock contribution steadily decreases over time. The house price shock contribution 
to the overall variance kicks in after some periods and it steadily increases over time to contribute 
almost thirty per cent after twenty periods. The money shock explains significantly more than 
10 per cent of the inflation variance after ten periods and its contribution increases further above 
20 per cent after eighteen periods. Interestingly, the public debt component explains roughly an 
average 10 per cent of the variance decomposition all over a twenty periods window. Financing 
cost shocks also contribute in the medium term with roughly 10 per cent. 

4.3. Robustness checks

We have conducted several experiments to check the robustness of our model. 
First we have conducted a robustness analysis “at the surface” of the model changing the lag 

length and the ordering to some of the variables. To assess the effect of the changes on the model 
we have conducted an impulse response exercise after the implementation of each change. Given 
the results in Section 4.2, we have ordered the house prices at first. As expected we do not detect 
any relevant difference. Additionally, we have swapped money and private credit. The results 
based on the impulse response exercise remain basically unchanged when compared to the results 
in Section 4.2. Last but not least, the commodity variable has been ordered at first on the basis of 
no contemporaneous correlation with the other innovations in the system. Again, no significant 
change is detected. Moreover, the model has been estimated using a lag length of two, as selected 
by the Hannan-Quinn information criterion (see Table 4). The results are fully confirmed, albeit 
with a slightly muted persistence in the responses for some variables. 

Chart 8
Impulse response function model estimated over a restricted sample (1960–2000) – responses of CPI (response 
to one S.D. innovations and ± 2 S.E. bands)
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been estimated using a lag length of two, as selected by the Hannan-Quinn information 
criterion (see Table 4). The results are fully confirmed, albeit with a slightly muted 
persistence in the responses for some variables.  

Second, the estimation period has been reduced and restricted between 1960 and 2000. 
By doing so, we have excluded the last ten years of our sample which have been characterised 
by several notable economic events, namely: the last pronounced cycle in house prices, the 
latest credit expansion and the related financial innovation process, the strong and increased 
volatility in commodity prices culminating in the 2008 spike and, last but not least, the 2007-
2010 global recession/financial crisis. An impulse response does not provide significantly 
different results from those described in Section 4.2.2. However, some differences are 
detected. These are documented in Chart 8 as concerns the response of CPI to the innovations 
in the system.11 Overall, the main difference lies in a muted response to global house prices 
innovations. Inflation seems to respond marginally less to house price shocks. Additionally, 
global money becomes the first factor explaining CPI forecast error variance after twenty 
periods. This stresses the relevant impact of the last housing cycle. However the overall 
results of our model estimated over the full period are confirmed. 

 
Chart 8 
Impulse response function model estimated over a restricted sample (1960-2000) – responses of CPI 
(response to one S.D. innovations and ± 2 S.E. bands) 
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Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via 
the studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.
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11  The full set of IRFs can be provided upon request. 

Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the 
studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.

Source: Authors’ calculations.

Second, the estimation period has been reduced and restricted between 1960 and 2000. By 
doing so, we have excluded the last ten years of our sample which have been characterised by 
several notable economic events, namely: the last pronounced cycle in house prices, the latest 
credit expansion and the related financial innovation process, the strong and increased volatility 
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in commodity prices culminating in the 2008 spike and, last but not least, the 2007–2010 
global recession/financial crisis. An impulse response does not provide significantly different 
results from those described in Section 4.2.2. However, some differences are detected. These 
are documented in Chart 8 as concerns the response of CPI to the innovations in the system.11 
Overall, the main difference lies in a muted response to global house prices innovations. Inflation 
seems to respond marginally less to house price shocks. Additionally, global money becomes the 
first factor explaining CPI forecast error variance after twenty periods. This stresses the relevant 
impact of the last housing cycle. However the overall results of our model estimated over the full 
period are confirmed.

Third, we have estimated our model based on a different construction of the variables. We 
have constructed aggregated variables using the countries available from 1965,12 which basically 
represent the G7 economies. By doing so, we have excluded a large amount of countries which 
have impacted on the global developments only over the last two decades. For example, the 
representativeness of the new aggregate, measured in GDP-PPP terms, shrinks significantly 
from 1990 onward. Chart 9 reports the response of the CPI to all innovations13 considered in 
Section 4.2. These results broadly confirm and support the evidence provided in Section 4.2 
– i.e. a marginally lower response of inflation to money growth is detected. This suggests that 
inflation developments for the G7 economies are certainly influenced by money growth in these 
economies. Furthermore, it hints that money growth in economies other than those included in the 
series (e.g. Asian emerging markets) have also contributed to the common component of inflation 
in advanced economies and elsewhere. The only detected difference concerns inflation responses 
to financing cost shocks. An increase in financing costs determines a limited and short-lived 
increase in inflation. This can be assimilated to the well-known and documented “price puzzle” 
(see Bernanke and Blinder, 1992; Christiano et al., 1994).14

Chart 9
Impulse response function model based on the variables constructed as described in section 4.3 – responses of CPI 
(response to one S.D. innovations and ± 2 S.E. bands)
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Chart 9 
Impulse response function model based on the variables constructed as described in section 4.3 –
responses of CPI (response to one S.D. innovations and ± 2 S.E. bands) 
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Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via 
the studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.
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Source: Authors’ calculations 

5. CONCLUDING REMARKS 
In this study, we examine from a global perspective and for the 1960-2013 period, the 
relationship between money, asset prices (real estate), commodity prices, public debt, private 
credit, GDP and inflation. Our results can be summarised as follows.   
                                                           
12  viz., Australia, Canada, France, Germany, Italy, Japan, the Netherlands, the United Kingdom and the United 
States of America. 
13  Detailed and additional results for these robustness checks are available from the authors upon request. 
14  One explanation of the “price puzzle” is that central banks respond to expectations of future inflation by 
raising rates. However the raise may not be enough to prevent a surge in inflation. As a result interest rates hikes 
are followed by a positive response of inflation. An alternative explanation relates to central banks reactions to 
supply shocks by raising rates. Rates can be raised not enough to extinguish the inflationary consequences of the 
supply shock. 

Note: the figures represent a deviation from the model based baseline. Confidence intervals display 2 standard deviations and are calculated via the 
studentized Hall bootstrap method. The shock is equal to 1 standard deviation of the variable.

Source: Authors’ calculations.

11 The full set of IRFs can be provided upon request.
12 viz., Australia, Canada, France, Germany, Italy, Japan, the Netherlands, the United Kingdom and the United States of America.
13 Detailed and additional results for these robustness checks are available from the authors upon request.
14 One explanation of the “price puzzle” is that central banks respond to expectations of future inflation by raising rates. However the raise 
may not be enough to prevent a surge in inflation. As a result interest rates hikes are followed by a positive response of inflation. An alternative 
explanation relates to central banks reactions to supply shocks by raising rates. Rates can be raised not enough to extinguish the inflationary 
consequences of the supply shock.
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5. CONCLUDING REMARKS

In this study, we examine from a global perspective and for the 1960–2013 period, 
the relationship between money, asset prices (real estate), commodity prices, public debt, private 
credit, GDP and inflation. Our results can be summarised as follows.

First, global money demand shocks affect inflation and also global commodity prices. Global 
commodity price shocks in turn affect inflation. These findings highlight an additional global 
transmission mechanism to inflation, which individual countries cannot control, via commodity 
prices. 

Second, asset/property price dynamics appear to be driven primarily by financing cost shocks 
at the global level (rather than being driven by shocks to global money). Moreover, an increase in 
house prices exerts a positive influence on inflation at the global level suggesting that an interest 
rate channel may work via asset values. 

From a policy perspective, two conclusions emerge. First, large monetary and financial 
players should recognise the implications of their policy and strategic decisions on global 
inflation dynamics directly via money growth and indirectly through the effect on commodity 
prices. Second, house prices seem to be influenced by financing cost shocks and lead inflation 
developments. In addition to financial stability considerations, this is another reason why global 
real estate price evolutions should be monitored closely. 
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ANNEXES

A. Aggregation procedure and weights

PPP-adjusted GDP levels measure the size of economies in volume terms and provide a more 
meaningful measure of the relative size of countries rather than simple exchange-rate based 
comparisons.1 For our purposes we are interested not only in a snapshot of relative volumes in 
a year, we aim at having the evolution of GDP volumes between countries and over time. 

To do so we combine spatial and temporal observations using a sequence of current PPPs 
at an annual frequency. The use of this method based on time varying PPPs helps to take into 
account potential catching up processes and price convergence dynamics across countries and 
over time. In other words, a new set of price level and exchange rate data is taken up every period 
since prices and price structure is allowed to vary over time (Bournot et al., 2011). Comparisons 
over time need to incorporate and adjust for several effects such as relative price movements and 
relative volume changes. Such shifts can be negligible in a short-run perspective. Accordingly 
a constant PPPs approach can be appropriate to aggregate short time series. To the contrary, we are 
considering a fifty year horizon and ignoring the dynamic effects (e.g. relative price movements 
across countries) may generate a less precise representation of economic developments. This 
calls for the employment of a time varying-PPP approach. Last but not least, a time varying PPPs 
approach safeguards the sensitivity of the results from the choice of the base year. 

In addition to the selection stage in the aggregation procedure, we follow a similar approach 
as in Belke et al. (2010) based on Beyer et al. (2001) to obtain aggregated global series. This 
aggregation procedure entails three steps. First, country weights are computed for each year. In 
detail, the weight of country i for period t is:

 w

GDP e

GDP e

,

, ,

, ,

i t

i t
Nom

i t
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i

N

i t
Nom

i t
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1
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/
 (1)

where GDP ,i tNom  is the nominal GDP adjusted by the PPPs exchange rates e ,i t
ppp  given a set of 

countries N in period t. The United States of America is the reference country for exchange rate 
and price level comparisons. Second, the quarter on quarter growth rate, g ,i t

j , in domestic currency 
is computed for each variable j in each country i. The aggregate quarter on quarter growth rate is 
obtained combining country weights determined in eq. 1 with country specific growth rates:

 g wg , ,t i t
j

i t
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1
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=
=

/  (2)

The last step entails the construction of an index for each series j and an initial value of 100 
has been chosen. 

 *Index g100 1j
t
j

t

T

1

= +
=

_ i%  (3)

This procedure has been applied to all series but the commodity price index, which has been 
produced by the Economist, and it has country coverage comparable to our constructed series. 
The aggregation procedure has several advantages. On the one hand, it allows aggregating 
indexes such as the house price index and the consumer price index. On the other hand, it helps to 

1 We have measured the hypothetical size of our country sample using exchange rate adjusted GDP only and compared it to the same measured 
based on GDP-PPPs adjusted. The former measure accounts for a larger share of world GDP than the latter. 
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reduce the potential bias, which may originate in aggregating levels of variables with potentially 
different national definitions of money and private credit. Indeed, an aggregation of different 
definitions may sum up to a total, which does not reflect the effective proportions across countries. 
Additionally, the GDP-PPPs weights take also into account the size of the economies and their 
relative movement over time including also relative price adjustments and not only exchange 
rate movements. Last but not least, the constructed time series capture also the contribution of 
the emerging markets, which becomes clearly crucial over the last 20 years or so. Indeed, the 
representativeness of the index would have fallen well below the 68 per cent threshold without 
the inclusion of emerging markets.

B. Data

Data was collected from various international and national sources. The series employed 
covers a long period spanning from 1960 to 2010 or shorter depending on the country – for the 
starting date of the series in each country see Table 1. Series for some variables and specific 
countries may entail more than one source. A combination of sources has been employed only 
when it has not been possible to find the required missing data from a common national and/
or international source. In order to guarantee a high degree of cross-country harmonisation, 
a common source principle has been applied as the preferred selection criteria. Moreover, when 
quarterly data was not available, a quadratic interpolation procedure was applied.

The following country abbreviations are used: AUS for Australia; AT for Austria; BE for 
Belgium; CAN for Canada; CHE for Switzerland; CHN for China; DNK for Denmark; ES for 
Spain; FI for Finland; FR for France; UK for United Kingdom; DE for Germany; GR for Greece; 
HKN for Hong Kong; IE for Ireland; IT for Italy; JPN for Japan; KOR for Korea; MYS for 
Malaysia; NL for the Netherlands; NOR for Norway; NZL for New Zealand; PT for Portugal; 
SGP for Singapore; SWE for Sweden; THA for Thailand; USA for United States of America; 
ZAW for South Africa. 

The following abbreviations of sources are used: OECD: Organisation for Economic  
Co-operation and Development; ESA95: European System of National Accounts 95; ECB/ESCB: 
European Central Bank and European System of Central Banks (including individual National 
Central Bank); STAT: Eurostat and National Office of Statistics; BIS: Bank of International 
Settlements; IFS: International Financial Statistics – International Monetary Fund; GFD: Global 
Financial data; ECO: The Economist; HA: Haver Analytics; CEIC: CEIC Database

Consumer price index (CPI)

Consumer price indexes were collected from a single source. 
Source: IFS. 

Money (M)

Monetary variables were collected from different sources and refer to the broader monetary 
aggregate available for each country. M3 is employed when available; otherwise M2 or M1 
aggregates have been used. It is worth nothing that the “liquidity spectrum” of such aggregate 
may vary across countries. A narrow definition of money, say M1, for country X can be a broad 
enough definition for country Z.
Source: IFS, ECB/ESCB, GFD.
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Gross Domestic Product (Y)

Real GDP was collected from different sources.
Source: IFS, ECB/ESCB, GFD, HA, ESA95.
The weightings employed for the aggregation procedure in Section 3.1 are annual variables defined as GDP in purchasing power parity terms and 
obtained from the Penn World Table Version 7.0 – Alan Heston, Robert Summers and Bettina Aten, Penn World Table Version 7.0, Center for 
International Comparisons of Production, Income and Prices at the University of Pennsylvania, May 2011. http://pwt.econ.upenn.edu/php_site/
pwt_index.php

Private credit (CRP)

Private credit was primarily obtained from as the IMF’s International Financial Statistics, lines 
22d and 42d, which measure claims on the private sector by commercial banks and other financial 
institutions. The harmonized BIS database and ECB database for EU countries has also been used.
Source: IFS, ECB/ESCB, BIS.

Public debt (D)

For a reference to the IMF database employed see S.M.A. Abbas, N. Belhocine, A.A. ElGanainy 
and M.A. Horton (2010), A Historical Public Debt Database, Working Paper No. 10/245
Source: IMF.

House prices (RPP)

Country: AUS; AT; BE; CAN; CHE; CHN; DNK; ES; FI; FR; UK; DE; GR; HKN; IE; IT; JPN; 
KOR; MYS; NL; NOR; NZL; PT; SGP; SWE; THA; USA; ZAW
Source: OECD, ECB/ESCB, STAT, HA, CEIC, BIS.
The series for FR, AUS and US were constructed employing additional sources not reported above. Moreover, FR was backdated with data from 
Conseil General de l’Environnement et du Developpement durable (CGEDD) – http://www.cgedd.developpement-durable.gouv.fr/home-prices-
in-france-1200-2011-r137.html; US backdated with data from Robert J. Shiller, Irrational Exuberance, 2nd. Edition, Princeton University Press, 
2009; AUS was backdated with Stapledon, N.D. (2009) “Housing and the Global Financial Crisis: US versus Australia” The Economic and Labour 
Relations Review; NL backdated with The Herengracht Index.

Interest rates (INT)

The preferred measure of short-term interest rates is defined as 3-months interest rates otherwise 
the shortest available maturity has been employed. Notably for AUS data has been backdated to 
before 1969 with the 3-year housing loan interest rates.
Source: IFS, HA, STAT.

Commodity Prices (COM)

The Economist Price Index has been calculated since 1851. Among others the index contains 
prices for foods and industrials. Moreover it is representative for prices of metals, non-metals, 
farm and non-farm products.
Source: ECO.
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C. Methodology

We consider a traditional reduced-form VAR model formulated as a polynomial in the lag 
operator L:

 L Xt t0c fP = +^ h  (1.C)

t = 1,…,T, εt ~ N(0,Ω)

where Xt is the vector of endogenous variables, Π(·) is a matrix polynomial in the lag operator 
such that L Xt t0c fP = +^ h  with p lags, γ0 is the vector of unrestricted constants and εt is 
a normally distributed zero mean and Ω variance error term. Autocorrelations in the residuals is 
excluded. However, Ω is not a diagonal matrix and covariance across the variables is allowed. 
More formally, E '

t sf f ~=_ i  for each t = s and and E 0'
t sf f =_ i  for each t ≠ s. It should be 

recalled that the testable assumption of no autocorrelation in the residuals has some important 
implications for the economic interpretation of the results and it is a relevant assumption for 
our model given the long time horizon perspective. As stressed in Hendry (1995) and Jusélius 
(2006), autocorrelated residuals would imply that agents do not use the information in the data as 
effectively as possible. 

Without the inclusion of some restrictions the parameters in the VAR are not identified and 
consequently the shocks to the system cannot be interpreted in a structural fashion. To model the 
shocks we employ a decomposition similar to Sousa and Zaghini (2007) and for some variables 
to Belke et al. (2010b). Both papers are also employed as reference for the interpretation of some 
structural shocks. The reduced form VAR in equation 1.C can be written in a structural VAR 
(SVAR) representation:

 A(L)Xt = et (2.C)

where A L K K L*ii

p i
1

= +
=

^ h /  and E e e K E K K K' '
t t t t

1 1 1 1' '
f f X R= = =- - - -_ _i i . Moreover, 

Ω = CC ' is defined such as E 0'
t ff f =_ i  when t ≠ f. The inverse C is taken up to construct 

the matrix K such as E e e K CC K DC CC C D DD' ' ' ' '
t t

1 1 1 1' '
= = =- - - -_ i . 

The SVAR can be employed to conduct several simulation exercises. Among them we 
consider a structural impulse response function (IRFs) exercise and a forecast error variance 
decomposition exercise. The second exercise based on a variance decomposition is to determine 
the proportion of the variability of the errors in forecasting X vector of variables at time t + s 
based on the information available at time t that is due to the variability in the structural shocks εt 
between times t and t + s. To do so, a structural decomposition is used to construct forecast errors 
and impute the proportion of variance for variable i due to shock j at time t + s. In general, the 
recursive causal structure involves restrictions about the contemporaneous relationships among 
the variables. Such ordering may considerably influence the results. A sensitivity analysis is 
required to disentangle the potential influence of the chosen ordering and check the robustness of 
the results.

To proceed in the analysis we need to design a concrete approach to estimate the full model 
based on eight variables. The variables are taken in log-changes and a constant is added to the 
model. The full vector of endogenous variables is:

 Xt = [ΔYt, ΔDt, ΔCPIt, ΔRPPt, ΔMt, ΔCRPt, ΔCOMt, INTt]
' (3.C)
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Specifically it includes real output (ΔYt), public debt growth (ΔDt), consumer price inflation 
(ΔCPIt), house price dynamics (ΔRPPt), money growth (ΔMt), private credit growth (ΔCRPt), 
commodity inflation (ΔCOMt) and short-term interest rate (INTt).

To a certain extent the set of variables included in Xt is similar to Sousa and Zaghini (2007) 
and Belke et al. (2010a). Consequently we refer these two studies to define the identification 
scheme. Considering equations 4 and 5, the residuals εt are linked to the structural innovations et 
by the non-recursive structure Ket = εt:
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ABSTRACT

A vast set of empirical evidence has been amassed over the past decade on the existence and 
direction of foreign direct investment (FDI)-generated horizontal and vertical spillovers. Overall, 
the results are mixed, and suggest that the theoretical postulated spillover effects often do not 
automatically materialize just because a country is able to attract FDI in the first place. As a result, 
more and more research has been devoted to understanding the various conditions that may 
explain these mixed results. Using a cross-section of more than 25,000 domestic manufacturing 
firms in 78 low-and middle-income countries from the World Bank’s Enterprise Surveys Indicator 
Database we assess how mediating factors influence productivity spillovers to domestic firms 
from FDI. We differentiate between three types of mediating factors: (i) a foreign investor’s 
spillover potential, (ii) a domestic firm’s absorptive capacity, and (iii) a country’s institutional 
framework. We find that all three affect the extent and direction of FDI spillovers on domestic 
firm productivity. Moreover, we find that the impact of mediating factors depends on domestic 
firms’ productivity and the structure of foreign ownership.
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1. INTRODUCTION

A vast set of empirical evidence has been amassed over the past decade on the existence 
and direction of foreign direct investment (FDI)-generated horizontal and vertical spillovers 
(for a review of the literature, see for example Görg and Greenaway 2004, Lipsey and Sjöholm 
2005, Smeets 2008, and Havranek and Irsova 2011). Overall, the results are mixed, and suggest 
that the theoretical postulated spillover effects often do not automatically materialize just because 
a country is able to attract FDI in the first place. As a result, more and more research has been 
devoted to understanding the various conditions that may explain these mixed results. Three major 
types of mediating factors have been identified, including (i) characteristics of foreign firms, 
which mediate spillover potential; (ii) characteristics of domestic firms, which mediate absorptive 
capacity to internalize spillovers; and (iii) differences in host country factors (Castellani and Zanfi 
2003, Lipsey and Sjöholm 2005), which mediate both domestic and foreign firm characteristics as 
well as the transmission channels for spillovers (Paus and Gallagher 2008). 

Using a cross-section of more than 25,000 domestic manufacturing firms in 78 low- and 
middle-income countries (LMICs) from the World Bank’s Enterprise Surveys Indicator Database, 
we assess how mediating factors influence productivity spillovers to domestic firms from FDI. 
This paper contributes to the growing body of research on mediating factors for FDI spillovers in 
several ways: 

First, most studies are limited to examining a single mediating factor, with the majority 
focusing on the absorptive capacity of domestic firms. Fewer studies analyze the role of 
foreign investors or host country characteristics and the institutional context for FDI-enhanced 
productivity spillovers. To our knowledge, only Havranek and Irsova (2011) control for all 
three types of mediating factor. Their meta-analysis uses the t-statistic of existing FDI spillover 
estimates from other studies as the dependent variable. In contrast, this study estimates the impact 
of FDI directly on productivity, and introduces all three types of mediating factors in the form of 
interaction terms with the FDI spillover variable, which – to our knowledge – has not been done 
before. While the methodological approach of this study is similar to Blalock and Gertler (2009), 
their study focuses only on a domestic firm’s absorptive capacities.

Second, related to the relatively low number of studies that take into account the characteristics 
of foreign investors is the fact that studies have neglected the specific dynamics within global 
value chains (GVCs). Global production networks are “led by large firms based typically in the 
industrialized countries, and relying often on complex networks of suppliers around the world” 
(Milberg and Winkler 2013). The potential for FDI spillovers, however, is determined by the 
GVC in which foreign firms operate and by the specific GVC dynamics, including the FDI motive 
and sourcing strategy, among others (Paus and Gallagher 2008). This study addresses this gap 
in the literature by including two measures that proxy for foreign investors’ FDI motive and 
sourcing behavior.

Third, most studies adding mediating factors focus on one or a few variables only. Even the 
meta-analysis by Meyer and Sinani (2009) cover only seven institutional variables3. This study 
takes a more comprehensive approach, focusing on four variables reflecting the FDI spillover 
potential, six variables representing a domestic firm’s absorptive capacity, and eleven variables 
covering national characteristics and the institutional framework. 

Fourth, as mentioned above, most studies – with the exception of meta-analyses (e.g. Meyer 
and Sinani 2009, Havranek and Irsova 2011) – tend to focus on a specific country setting. While 
such studies have the advantage to examine a specific locational context, using a cross-section 
of 78 LMICs allows us to study the mediating factors at a more general level and avoid the risk 
of country bias. 

3 In addition, their study also differs in terms of methodology, as it uses the t-statistic of FDI spillover estimates from existing research as the 
dependent variable.
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Fifth, it might be possible that mediating factors, such as firm size or exporting capabilities, 
are a reflection of heterogeneous firm-level productivity (Melitz 2003). Girma and Görg (2007, 
p. 220), for example, point out that “[i]n the presence of heterogeneous productivity processes, 
it is more appropriate (and arguably more interesting) to examine the dynamics of productivity 
at different points of the distribution rather than ‘average’ properties (i.e. conditional means).” 
Acknowledging the fact that firms are heterogeneous in terms of their productivity, we also 
examine if the role of mediating factors for FDI spillovers is a function of domestic firms’ 
productivity.

Sixth, studies have pointed to the higher spillover potential of foreign affiliates with partial foreign 
ownership (Javorcik 2004, Javorcik and Spatareanu 2008, Abraham, Konings, and Slootmaekers 
2010, Havranek and Irsova 2011), confirming the view that the likelihood of technology leakages 
and knowledge spillovers are higher from foreign firms with local participation. To our knowledge, 
this paper is the first paper to show that foreign ownership structure not only matters for FDI 
spillovers, but also for the impact of mediating factors on domestic firm productivity. 

And finally, this paper applies an instrumental variables approach to address the potential 
endogeneity between FDI spillovers and domestic firm productivity. Foreign firms may be 
attracted into a specific sector in a country because of some unobserved characteristics that 
are correlated with domestic firm productivity. Most FDI spillover panel studies include fixed 
country-sector effects to control for such unobservable effects. However, only few studies take 
the alternative approach and use instruments for FDI spillovers (see Haskel, Pereir, and Slaughter 
2007, Keller and Yeaple 2009, Jordaan 2011a). In this paper, we use three different instruments 
for the FDI spillover variable.

This paper is structured as follows. In section 2, we identify the mediating factors we use in 
our empirical analysis and refer to other empirical studies that have used these variables. Section 3 
introduces the data and econometric model. In section 4 we present our regression results, while 
section 5 concludes.

2. MEDIATING FACTORS 

Farole, Staritz, and Winkler (2014) develop a conceptual framework which depicts various 
mediating factors, as identified in the literature (see Appendix A). At the foreign investor level, 
mediating factors include the FDI motive, sourcing strategy, degree of foreign ownership, and 
technology intensity, among others, which all can influence the FDI spillover potential. The 
role of these mediating factors is discussed in section 2.1. At the domestic firm level, studies 
identify, e.g., research and development (R&D), human capital, technology gap, firm size, export 
behavior, firm location, and sectoral competition, as mediating factors, which we examine in 
section 2.2. These factors determine the local firm’s absorptive capacity. Factors at the host-
country and institutional level can influence foreign and domestic firm characteristics as well as 
the transmission channels through which knowledge diffuses from multinational to local firms. 
Such factors include a country’s income per capita, learning and innovation infrastructure, trade 
policy, business and investment climate, access to finance, labor market regulations, among 
others. Their role is discussed in section 2.3. 

2.1. Factors Influencing a Foreign Firm’s Spillover Potential

The degree of foreign ownership impacts on local firms’ potential to absorb FDI spillovers. 
A higher share of foreign ownership, and, thus, larger control over management and lower 
potential for knowledge leakages, correlates positively with the parent firm’s incentive to transfer 
knowledge, e.g., in the form of technology which has been confirmed by empirical studies 
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for Greece (Dimelis and Louri 2002) and Indonesia (Taaki 2005). On the other hand, a larger 
domestic ownership share could also be beneficial for local firms, since the foreign investor’s 
interests are less-well protected making technology leakages more likely (demonstration effect). 
A larger domestic participation might further increase the likelihood to rely on domestic suppliers 
(Crespo and Fontoura 2007). Toth and Semjen (1999) confirm that a larger domestic ownership 
share led to more inter-sectoral linkages (reported in Crespo and Fontoura 2007). 

Empirical studies controlling for different structures of foreign ownership tend to support 
the more positive spillover effects of joint ventures. Explanations include the possibility of 
more vertical linkages as well as stronger technology leakages for partially-owned foreign firms 
(Javorcik and Spatareanu 2008). For example, Havranek and Irsova (2011) find evidence for lower 
spillovers in fully-owned foreign affiliates, and Javorcik (2004) and Javorcik and Spatareanu 
(2008) find a positive vertical spillover effect on domestic firms in supplying industries from 
multinationals with partial foreign ownership, but not from multinationals with full foreign 
ownership. Abraham et al. (2010) find for a sample of Chinese manufacturing firms that foreign 
ownership in a domestic firm’s sector only results in positive horizontal spillovers when foreign 
ownership is organized as a joint venture. By contrast, the presence of fully-owned foreign firm 
is found to have a negative impact on local firms, due to technology intensity of multinationals 
crowding-out local producers within the same sectors (Abraham et al. 2010). 

Different motivations for undertaking FDI – i.e. resource-seeking, efficiency-seeking and 
market-seeking – are likely to mediate spillover potential. The conventional wisdom is that 
resource-seeking FDI has less potential for spillovers, due to its capital and technology intensity 
and limited time horizons, while FDI in manufacturing and services (especially retail) offer greater 
potential for spillovers. However, evidence remains ambiguous, suggesting that the situation may 
be context-specific. 

Analogously, a multinational firm’s sourcing strategy may affect the FDI spillover potential. 
If a multinational firm sources on a global scale, it may follow a co-sourcing strategy, resulting 
in an increased reliance on imported inputs from established suppliers abroad. Alternatively, 
a multinational firm might follow co-location strategies requiring an established foreign input 
supplier to also enter the host country. Both could render the entrance of new local suppliers more 
difficult. This is particularly common for multinationals in the clothing, footwear, electronics and 
automotive sector (Paus and Gallagher 2008). 

FDI spillovers also depend on the technology intensity of the multinational’s goods produced 
in the host country. More technology- or R&D-intensive products generally contain a greater 
element of knowledge and broader set of skills. However, the production of high-tech products 
might also involve low-tech processes which could offset this effect (Paus and Gallagher 2008). 
Focusing on FDI in technology-intensive industries, Buckley, Wang, and Clegga (2007) find 
positive spillovers on Chinese firms to be stronger if originated by Western-owned multinationals 
compared to affiliates from Taiwan, Hong Kong, and Macau which they relate to the higher 
technology intensity in Western-owned affiliates. Analogously, Lin, Liub, and Zhanga (2009) 
confirm the positive horizontal and vertical spillovers for FDI from other countries, while FDI 
from Taiwan, Hong Kong, and Macao results in positive forward FDI spillovers only, but in 
no backward spillovers and negative horizontal FDI spillovers. This is also explained with 
the more labor-intensive nature of foreign affiliates from Taiwan, Hong Kong, and Macao  
(Lin et al. 2009). 

2.2. Factors Influencing a Domestic Firm’s Absorptive Capacity

The technology gap between foreign and domestic firms has been identified as one the most 
important mediating factors for FDI spillovers (Kokko 1994; Kokko, Tansini, and Zejan 1996; 
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Grünfeld 2006)4. Views on the role of the technology gap for FDI spillovers conflict. Some studies 
find that a large technology gap is beneficial for local firms since their catching-up potential 
increases (Findlay 1978; Wang and Blomström 1992; Smeets 2008). Other studies argue that 
local firms might not be able to absorb positive FDI spillovers if the technology gap between the 
multinational and local producers is too big or too small (e.g. Blalock and Gertler 2009).

The literature suggests that there is solid evidence for the supportive role of R&D in local 
firms in high-income countries, e.g. Spain (Barrios and Strobl 2002; Barrios et al. 2004), the 
US (Keller and Yeaple 2009), Ireland (Barrios et al. 2004), and Sweden (Karpaty and Lundberg 
2004), among others. There are also studies confirming the supportive role of R&D in domestic 
firms for developing or emerging countries, including the Czech Republic (Kinoshita 2001), India 
(Kanturia 2000, 2001, 2002), Hungary and Slovakia (Damijan et al. 2003), and Indonesia (Blalock 
and Gertler 2009), among others. One exception is Damijan et al. (2003) finding a negative role of 
firm-level R&D on FDI spillovers for Estonia and Latvia (reported in Crespo and Fontura 2007).

A domestic firm’s ability to absorb foreign technology might also be positively related to 
its share of skilled labor. Blalock and Gertler (2009), for example, find that the proportion of 
employees with college degrees significantly increases domestic firms’ productivity gains from 
FDI in Indonesian manufacturing. However, Girma and Wakelin (2007) only confirm such 
a finding for smaller firms in the U.K. – they find that FDI does not affect large firms with a high 
proportion of human capital, as these firms are probably the most similar to multinationals in 
terms of technology and market share. In contrast, Sinani and Meyer (2004) find for a sample 
of Estonian firms that a larger share of human capital reduces the positive spillover effects for 
domestic firms, but increases it for large firms. Their explanation for this contradicting result is 
that the competition effect might reduce workers’ possibility to extract additional rents from local 
firms, since multinationals tend to pay better wages. The competition effect might also enable 
larger firms to keep skilled workers compared to smaller firms who might lose skilled workers to 
foreign firms.

Firm size has been positively related to a domestic firm’s capacity to absorb FDI spillovers 
(e.g. Jordaan 2011b for Mexico). Larger firms may be better positioned to compete with 
multinationals and to imitate their tools (Crespo and Fontoura 2007). Analogously, larger firms 
may pay better wages and therefore find it easier to attract workers employed by multinational 
firms. Larger firms might also be more visible, e.g. organized in associations, and, thus, more 
likely selected as local suppliers by foreign firms. While Aitken and Harrison (1999) find negative 
spillovers from FDI on domestic plants in Venezuela, these effects are only significant for firms 
with less than 50 employees. This suggests that smaller firms are less competitive and less capable 
of absorbing positive spillover effects. In contrast, other studies find that small and medium-sized 
firms benefit more strongly from FDI spillovers, especially those firms with a higher proportion 
of skilled labor (e.g. Girma and Wakelin 2007; Sinani and Meyer 2004). 

Several aspects of domestic firm location have shown to be important for the extent of 
productivity spillovers from FDI. Barrios, Luisito, and Strobl (2006) find evidence that foreign 
firms collocating (agglomeration) in the same sector and region significantly increase productivity 
and employment of local manufacturing firms in Ireland. Some studies contest the positive role 
of agglomeration for a firm’s absorptive capacity. For example, while Sjöholm (1999) confirms 
positive spillover effects when FDI is measured at the country-sector level in Indonesia, he finds 
negative spillovers when foreign presence is measured at the region-sector level. Aitken and 
Harrison (1999) and Yudaeva et al. (2003) find similar results for Russia. 

Besides agglomerations, studies focused on other aspects of location. Firm location in special 
economic zones, for example, can have a negative impact on FDI spillovers if the zone focuses 
on export processing combined with a high percentage of imported inputs (Abraham et al. 2010). 

4 The technology gap is usually measured as a domestic firm’s productivity level relative to a benchmark productivity level within the same 
sector – often of the leading firms (Griffith et al. 2002, Girma 2005, Girma and Görg 2007) or of foreign firms (Castellini and Zanfei 2003).
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More regional development (e.g. Ponomareva 2000, Torlak 2004, Girma 2005, Girma and 
Wakelin 2007) and a domestic firm’s geographical proximity to multinational firms (Girma and 
Wakelin 2007, Resmini and Nicolini 2007) seem to have a positive effect.

Exporting has been linked to a domestic firm’s absorptive capacity for at least two reasons. 
First, local exporting firms are generally characterized by a higher productivity, be it via learning-
by-exporting or self-selection into exporting, rendering them more competitive to bear up against 
negative rivalry effects created by multinationals (Crespo and Fontoura 2007). Second, the 
more a local firm exports, the lower will competitive pressures from multinational firms be felt 
(assuming that the multinational firm does not enter the same export market), hence, the incentive 
to improve, which lowers the extent of positive FDI spillovers. However, studies show no clear 
evidence whether exporting increases or lowers the productivity gains from FDI. While several 
studies find evidence for lower productivity gains for exporters (e.g. Blomström and Sjöholm 
1999, Ponomareva 2000, Sinai and Meyer 2004, Abraham et al. 2010, and Du, Harrison, and 
Jefferson 2011). In contrast, some studies find that the gains from FDI are larger for exporting 
firms (e.g. Barrios and Strobl 2002, Schoors and van der Tol 2002, Lin at al. 2009, Jordaan 
2011b).

2.3. Host Country Characteristics and Institutional Framework

Labor market regulations can influence the effect of FDI on domestic firms via various 
channels, including the amount and type of FDI being attracted in the first place, the domestic 
firm’s absorptive capabilities, and the frequency of labor turnover as a transmission channel of 
spillovers. Using firm-level data for 19 Western and Eastern European countries between 1998 
and 2001 Javorcik and Spatareanu (2005), for instance, find that higher absolute and relative labor 
market flexibility compared with the foreign investor’s home country has a positive impact on 
the likelihood of foreign investment. Besides the amount of FDI, labor market regulations also 
affect domestic firm’s absorptive capacities. In a recent study, Hale and Long (2011) conclude that 
labor market regulations in general, and wage constraints in particular, affect the level of skills in 
a firm and, thus, their absorptive capacity. Labor market regulations directly affect the frequency 
of labor turnover and, thus, the transmission channel. Overly rigid labor markets can reduce the 
possibility for labor turnover and FDI spillovers. However, overly flexible labor markets may 
result in frequent labor turnover, lowering the possibility of domestic workers to acquire skills 
and knowledge in foreign firms.

A few studies stress the role of financial markets in developing countries as a mediating factor 
for the absorption of spillovers (Alfaro et al. 2010; Havranek and Irsova 2011). Multinationals 
can have an ambivalent impact on access to finance for local firms. They might ease access to 
finance by bringing in scarce capital to developing countries, but if multinationals borrow from 
local financial institutions, they might increase local firms’ financing constraints (Harrison, Love, 
and McMillan 2004). This, in turn, can influence a local firm’s absorptive capacity and, thus, 
actual FDI spillovers. Harrison et al. (2004) find evidence for the second effect using firm-level 
data for a cross-section of 38 high- and low-income countries.

Other studies look explicitly at the role of financial development – representing access to 
finance – for FDI spillovers. Studies find that well-developed financial markets may facilitate 
a domestic firm’s absorptive capacity linkages. Agarwal, Milner, and Riaño (2011), for instance, 
find that FDI spillovers are lower or even negative for Chinese manufacturing firms that are 
credit-constrained. Javorcik and Spatareanu (2009) find that less liquidity-constrained firms are 
more likely to self-select into supplying multinationals. Havranek and Isrova (2011), in contrast, 
find evidence for lower FDI spillovers in more developed financial systems. This implies that 
while access to finance in general should be easier for local suppliers, competition with foreign 
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investors for limited financial resources might also increase with financial development, reducing 
local firms’ absorptive capacity (second effect above). 

The share of human capital at the firm-level is influenced by the local innovation and learning 
infrastructure. Meyer and Sinani (2009), for instance, include three measures of a country’s 
availability of human capital and show evidence that the share of workers with tertiary education, 
the R&D intensity in the private sector, and the number of patents per billion US dollars granted to 
host country residents significantly affect FDI spillovers. This relationship takes a U-shaped form, 
i.e. only below or above certain threshold levels of human capital does the extent of spillovers 
increase (Meyer and Sinani 2009). Tytell and Yudaeva (2007) find evidence for Romania that 
productivity spillovers from FDI in manufacturing are significantly lower in regions with a low 
share of education.

Most countries have established special policies to attract FDI, including the establishment of 
investment promotion agencies and a wide range of fiscal incentives. Du et al. (2011) find for China 
that foreign firms enjoying investment subsidies generate positive backward spillovers, whereas 
foreign firms not enjoying such subsidies actually generate negative spillovers. In addition, this 
study finds that foreign firms enjoying tax exemption from value added taxes generate higher 
forward spillovers than foreign firms that are not exempt from these taxes.

A country’s trade policy shapes the amount and type of foreign investment and, thus, influences 
the potential of FDI spillovers. Open trade regimes may be more likely to attract foreign investors 
than inward-oriented regimes, since they are less constrained by the size and efficiency of the 
local market in the first case (Crespo and Fontoura 2007). Foreign investors might also be more 
export-oriented in an open setting, increasing chances for local suppliers to become exporters, 
too. Moreover, foreign investors in an open trade setting are globally more integrated and 
therefore adopt the newest technologies (Meyer and Sinani 2009). Others, however, argue that 
foreign investors in an outward-oriented trade setting might focus more strongly on international 
distribution and marketing, while foreign firms in an inward-oriented policy regime might bring 
newer technologies to the host countries (Crespo and Fontoura 2007). 

Trade policy also affects domestic firms. Local firms in an open trade regime are more exposed 
to competitive pressures through international trade competition which will prepare them to better 
absorb FDI spillovers. Overall, studies confirm that FDI spillovers are larger in countries that are 
more open towards trade (Meyer and Sinani 2009; Du et al. 2011, Havranek and Irsova 2011). 

Weak institutions – including corruption, red tape, or intellectual property rights – are linked 
to protectionism with regard to local firms, network-driven business practices, and inefficient 
markets. Foreign investors may, in such cases, be constrained from exploiting fully their 
competitive advantages. This may influence the type of FDI attracted in the first place, as well as 
the domestic firms’ absorptive capacities. Empirical evidence is mixed. Using firm-level data for 
17 emerging countries over the period 2002–2005, Gorodnichenko, Svejnar, and Terrell (2007) 
find no evidence that the extent of FDI spillovers is affected by the degree of corruption (measured 
as bribes) or red tape (measured as manager’s time spent with officials). Measuring transparency 
with a corruption perception index, Meyer and Sinani (2009) find evidence that a country’s level 
of transparency has a U-shaped effect on FDI spillovers, i.e. countries with a medium level of 
transparency benefit the least from FDI, while countries with a low and high level of transparency 
benefit show stronger FDI spillovers. 

Finally, competitive pressures from multinational firms might be lower if the local firm already 
faces a high level of competition at the sectoral level. As in the case of exports, local firms in 
competitive sectors might have a lower incentive to improve, resulting in lower benefits from FDI 
spillovers. Sinani and Meyer (2004) confirm that more sectoral competition both of foreign firms 
and of domestic firms have a positive impact on the growth of sales of local firms in Estonia, but 
do not control for the interaction of competition with FDI. On the other hand, local firms could be 
better equipped to benefit from positive demonstration effects. Barrios and Strobl (2002) find that 
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less sectoral competition, captured by a higher Hirschman-Herfindahl index (HHI), increases the 
productivity gains from FDI for Spain, pointing towards a lower incentive to improve.

3. EMPIRICAL MODEL

3.1. Econometric Model and Estimation Strategy

Following Blalock and Gertler (2009), we define the following equation:

 *lnprod FDI FDI MF D D Dirst sct sct r s t irst0a b c f= + + + + + +  (1)

where subscript i stands for firm, r for (sub-national) region, s for sector, c for country, and t for 
year. α0 designates the constant, Dr region fixed effects, Ds sector fixed effects, Dt year fixed 
effects, and εirst the idiosyncratic error term. lnprod is a measure of productivity in logarithms, 
FDI a measure of FDI spillovers at the sectoral level in a country, and FDIsct * MF the interaction 
term of FDI with a mediating factor MF. The total effect of FDI on productivity is given by 
β + γMF. Our coefficient of interest is γ. The total effect of FDI on productivity will be larger 
(smaller resp.) than β if the coefficient of the interaction term is positive (negative resp.), i.e. γ > 0 
(γ < 0 resp.).

Following the literature, we use the share of foreign output as percentage of total output at the 
sectoral level as our measure of intra-industry FDI spillovers.5
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where i ∈ sct indicates a firm in a given sector s of country c at time t, Yi is firm-level output in 
a given sector of country c at time t, and Yi

for  is output if the firm is foreign. As common in the 
literature on FDI, we only consider firms as foreign with a foreign ownership of 10 percent or 
higher.

This measure of intra-industry FDI spillovers in the strict sense captures only horizontal 
spillovers. However, since sectors are defined at a broad level (see Appendix C), FDI spillovers 
are likely to capture some vertical spillovers. For example, ‘auto and auto components’ includes 
both final automotive producers and suppliers of automotive components – thus, FDI in this 
sector could impact on both domestic final producers of cars as well as domestic suppliers of auto 
components. Similar situations are also likely in sectors such as food, electronics, and chemicals 
and pharmaceuticals.

To capture firm-level productivity, we use labor productivity, LP, defined as value added per 
worker. LP measures are only available for manufacturing sectors.6 Since labor productivity is 
mainly determined by capital intensity, we add firm-level capital intensity, defined as capital 
stock7 per worker, in logarithms as an explanatory variable to each specification in order to avoid 
an omitted variable bias. This yields the following estimation equation:

 * intln lnlp FDI FDI MF cap D D Dirst sct
Y

sct
Y

irst r s t irst0a b c f= + + + + + + +  (3)

5 Blalock and Gertler (2009) calculate FDI spillovers at the region-sector level due to the geographical specificities of Indonesia (i.e. many 
islands). We follow the majority of studies that calculate FDI at the sectoral level.
6 Our cross-sectional dataset is not suited to calculate total factor productivity using the standard methodologies that control for the endogeneity 
of input demand (e.g. Olley and Pakes 1996 or Levinsohn and Petrin 2003). 
7 Capital stock is defined as the replacement value of machinery, vehicles, and equipment. Information on the replacement value of buildings and 
land was very incomplete and was, thus, not included.
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Since we are only interested in spillovers from foreign to domestic firms, we will run the 
regressions across domestic firms only. In a first step, we will run the baseline regressions as 
specified in equation (3) using ordinary least squares (OLS).

The cross-sectional nature of our dataset (see section 3.2), however, renders the identification 
of a causal relationship between FDI spillovers and domestic firm productivity difficult. 
Foreign firms may be attracted into a specific sector in a country because of some unobserved 
characteristics that are correlated with domestic firm productivity. Aitken and Harrison (1999) 
find that controlling for such unobservable effects at the country-sector level leads to negative 
spillovers, while not controlling for fixed country-specific sector effects reserves the impact.

To control for such effects adequately, we would need to include fixed country-sector effects, 
which is not possible using cross-sectional data, as those would be perfectly correlated with 
the spillovers variable. One alternative approach to address this issue is to instrument for FDI 
spillovers. Only few studies used instruments to address the potential endogeneity between FDI 
spillovers and domestic firm productivity. Haskel et al. (2007) instrument their sectoral FDI 
spillover variable for the UK with sectoral inward FDI data from the US. Similarly, in his study 
on Mexican manufacturing firms, Jordaan (2011a) uses the US sectoral foreign employment share 
as instrument for his sectoral FDI spillover measure. 

In their study on FDI spillovers in the US, Keller and Yeaple (2009) use contemporaneous 
changes in shipping costs and tariffs and lagged levels of the real exchange rate interacted with 
industry dummies to instrument for sectoral FDI spillovers and imports. Studying the relationship 
between FDI and export upgrading, Harding and Javorcik (2012) instrument for inward FDI flows 
and stock to the US by using information on industry-level targeting of investment promotion 
agencies. In a second step, we will estimate the regressions using an instrumental variables two-
stage least squares (IV 2SLS) approach.

3.2. Data and Instruments

The World Bank Enterprise Analysis Unit recently published the Enterprise Surveys Indicator 
Database.8 This publication covers 215 enterprise surveys for 126 countries over the period 2006 
to 2010. Enterprise surveys represent a comprehensive source of firm-level data in emerging 
markets and developing economies. One major advantage of the enterprise surveys is that the 
survey questions are the same across all countries. Moreover, the Enterprise Surveys represent 
a stratified random sample of firms using three levels of stratification: sector, firm size, and region. 
Sectors are based on the ISIC Rev. 3.1 classification, but in some cases are further aggregated.

The Enterprise Surveys Indicator Database covers a wide range of indicators on firm 
characteristics, the business environment, innovation and technology, and workforce and skills 
among others. We merged this dataset with data on firm-level output, value added, and capital 
stock obtained from the Enterprise Analysis Unit of the World Bank.9 All local currencies have 
been converted into US dollars and deflated using a gross domestic product (GDP) deflator in 
USD (base year 2000). Exchange rates and GDP deflators have been obtained from the World 
Development Indicators (WDI).

We apply the following rules to the dataset: (i) We include only the most recent Enterprise 
Surveys for each country; (ii) We include only countries that cover foreign firms in the surveys10; 
(iii) We drop high-income countries to cover only emerging or developing countries11; and (iv) We 
drop countries for which we cannot calculate our FDI spillover measure due to unavailable output 
 8 See http://www.enterprisesurveys.org/~/media/FPDKM/EnterpriseSurveys/Documents/Misc/Indicator-Descriptions.pdf for a description of 
the indicators. Our analysis is based on the October 2011 release of the Enterprise Surveys Indicator Database.
 9 We thank Federica Saliola and Murat Seker for making these data available to us.
10 Only Kosovo did not fulfill this criterion.
11 We drop these, as the database only included eleven high-income countries which were not representative of high-income countries (some 
OECD countries, some non-OECD countries, and one oil exporter).
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data. We focus only on the effects of productivity spillovers on domestic manufacturing firms, 
since productivity measures were unavailable for services firms. 

The procedure above results in more than 25,000 domestic firms and 3,400 foreign firms in 
78 countries covering eleven manufacturing sectors. The list of countries, year of most recent 
survey and number of domestic and foreign manufacturing firms by country can be found in 
Appendix B.

We combine these firm-level data with country-level data to control for national characteristics, 
including a country’s institutional framework. The data source for each variable is indicated 
in section 3.5. Data for the national variables are aligned with the survey year of a country’s 
enterprise survey (see Appendix B for information on survey years). In a few cases where national 
data were unavailable for the specific survey year, we choose the observation of the nearest 
available year. 

We include three different instruments for FDI spillovers. The selection of these instruments 
is based on the assumption that the instruments are correlated with the FDI spillover variable, but 
not with domestic firm productivity in the country of interest. First, we take advantage of the fact 
that for many countries the Enterprise Surveys Indicator Database publishes surveys for more 
than one year. Based on the previous year for such countries, we are able to calculate the sectoral 
spillover variable as defined in equation 2 to be used as an instrument. For some countries we 
have to rely on the previous version of the Enterprise Surveys Indicator Database which covers 
the period 2002–2005.12 In most cases, the time lag between the original and lagged spillover 
variables covers between two and four years. Therefore, it is safe to assume that the instrument is 
correlated with the spillover variable in t, but not correlated with domestic firm productivity in t. 

Second, we add a sectoral measure of sector targeting by investment promotion agencies which 
is similar to the approach of Harding and Javorcik (2012).13 The measure equals 1 if a sector has 
been targeted by a country’s investment promotion agency in a certain year and 0 if not. As our 
spillover measure reflects FDI presence rather than FDI flows, we aggregate the dummies over 
the period 2000 to 2004 to obtain a measure of total length of sector targeting in the early 2000s. 
The sum can range from 0 (no targeting over this period) to 5 (continuous targeting over this 
period). To control for non-linearities, we use the measure in natural logarithms, i.e. ln(total 
sector targeting + 1). We believe that total sector targeting is well-suited as an instrument, as it is 
correlated with the FDI spillover variable, but not with domestic firm productivity – especially 
since there is a time lag between these two measures.

Finally, following Keller and Yeaple (2009), we include sectoral tariffs obtained from the 
World Bank WITS Database. The data are based on the WTO NAMA method (effectively applied 
rates). Since some of our sectors are more aggregated than the original ISIC Rev. 3.1 classification, 
we aggregate tariffs up using import shares as weights. Tariff data are aligned with the survey year 
of a country’s enterprise survey. In a few cases where tariff data are unavailable for the specific 
survey year, we choose the observation of the nearest available year before the survey year. 

3.3. Measures of Foreign Spillover Potential

We now turn to the mediating factors MF. In a first step we present measures of FDI spillover 
potential at the sectoral level based on available data in the Enterprise Surveys Indicator Database. All 
of the following variables are averages across all foreign firms within a specific sector of a country.

• own = a sector’s average percentage of foreign ownership in a country;
• market = a sector’s average percentage of FDI sales to the domestic market in a country. 

This measure serves as a proxy for a sector’s average FDI motive in a country, whereby 
a higher share is associated with market-oriented FDI;

12 We thank Minh Cong Nguyen for making an older version of the Enterprise Surveys Indicator Database available to us.
13 The authors are grateful to Torfinn Harding, Beata Javorcik and Daniel Lederman for making this dataset available to us.
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• inp = a sector’s average percentage of domestic input purchases of FDI firms in a country. 
This measure captures a sector’s average sourcing strategy of foreign firms in a country, 
whereby a higher share is associated with more local sourcing;

• tech = iso + tech_for + website + email with 0 <= tech <= 4, where iso = 1 if firm owns 
internationally-recognized quality certification and 0 otherwise, tech_for = 1 if firm 
uses technology licensed from foreign firms and 0 otherwise, website = 1 if firm uses 
own website to communicate with clients or suppliers, email = 1 if firm uses email to 
communicate with clients or suppliers. The technology indicator serves as a proxy for 
a sector’s average FDI technology intensity in a country. 

3.4. Measures of Absorptive Capacity

In a second step, we include the following measures of absorptive capacity that were available 
in the Enterprise Surveys Indicator Database. 

• gap = domestic firm’s LP relative to median LP of multinational firms in a country’s sector 
in natural logarithms;

• tech = domestic firm’s technology indicator as defined in previous section, where 
tech ∈ {0, 1, 2, 3, 4}. The technology indicator serves as a proxy for R&D intensity which 
is unavailable;

• skills = domestic firm’s share of high-skilled labor in firm’s total labor force;
• size = domestic firm’s total number of permanent and temporary employees in natural 

logarithms;
• aggl = region’s total number of manufacturing and services firms as percentage of 

a country’s total number of manufacturing and services firms. This measure is a proxy 
for urbanization economies (locational advantages) and covers both domestic and foreign 
firms14;

• exp = domestic firm’s share of direct or indirect exports in firm sales.

3.5. Measures of National Characteristics and Institutions

In a third step, we turn to mediating factors at the national level. We include the following 
country-level variables into the model.

• labor = measure of labor freedom in natural logarithms from the Heritage Foundation 
and captures labor market institutions. The variable ranges from 0 to 100 (highest labor 
freedom) and includes various aspects of the legal and regulatory framework of a country’s 
labor market, such as minimum wages; laws inhibiting layoffs; severance requirements; 
and measurable regulatory burdens on hiring, hours, etc. The measure is mainly based on 
data from the World Bank’s Doing Business study;

• finance = measure of financial freedom in natural logarithms from the Heritage Foundation. 
The variable measures banking efficiency as well as a measure of independence from 
government control and interference in the financial sector with scores ranging from 0 to 
100 (highest financial freedom). This measure relies on various underlying data sources, 
including (in order of priority) the Economist Intelligence Unit, the International Monetary 
Fund, the Organisation for Economic Co-operation and Development, and official 
government publications of each country, among others;

• educ1 = government spending on education as percentage of GDP from the World Bank’s 
WDI database;

14 We included services and foreign firms in this measure as urbanization economies refer to spillovers due to the proximity of firms from all 
types of sectors and ownership.
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• educ2 = people with completed secondary and tertiary education as percentage of 
population aged 15 and over from Barro and Lee (2010);

• rd = a country’s expenditures on research and development as percentage of GDP from the 
World Bank’s WDI database;

• investment = measure of investment freedom in natural logarithms from the Heritage 
Foundation and serves as a proxy for investment promotion. The score ranges from 0 to 
100 (highest investment freedom) and measures the ability of individuals and firms to move 
their resources in and out of specific activities both internally and across the country’s 
borders. This variable is mainly based on official government publications of each country 
on capital flows and foreign investment;

• trade1 = a country’s share of exports of goods and services as percentage of GDP from the 
World Bank’s WDI database;

• trade2 = measure of trade freedom in logarithms from the Heritage Foundation, which 
is a composite measure of the trade-weighted average applied tariff rate and non-tariff 
barriers with scores ranging from 0 to 100 (highest trade freedom), reflecting the absence 
of trade protectionism. The measure is based on various underlying sources including data 
from World Bank, the World Trade Organization, and the Economist Intelligence Unit, 
among others;

• business = measure of business freedom in natural logarithms from the Heritage Foundation 
as an outcome-based indicator of a country’s institutional development. It is a measure 
reflecting the ability to start, operate, and close a business with scores ranging from 0 to 
100 (highest business freedom). The measure mainly relies on the World Bank’s Doing 
Business study;

• hhi = HHI of sector concentration to capture competition in a domestic firm’s sector of 
a country. The HHI of sector concentration is defined as the sum of squares of firm’s output 
share by sector of a country. If only one firm operates in a sector, the HHI would be 1. 
A lower HHI reflects a higher sectoral diversity. This measure includes both domestic and 
foreign firms;

• income = a country’s per capita GDP (USD at 2000 prices) in natural logarithms from the 
World Bank’s WDI database. It captures national competition, but also other aspects of the 
national and institutional environment.

4. REGRESSION RESULTS

4.1. FDI Spillover Potential

Overall Results

In the following, we apply OLS and IV 2SLS regressions. All regression results follow 
equation (3) and include sector, subnational region, and year fixed effects. Standard errors are 
robust to heteroscedasticity and clustered at the country-sector level. FDI spillovers are defined as 
in equation (2). The summary statistics are reported in Appendix D. Our data sample only includes 
domestic manufacturing firms, i.e. all firms with a foreign ownership share of less than 10 percent 
(see Appendix A). Table 1 shows how the FDI spillover potential influences domestic firm 
productivity. Foreign firm characteristics are averages across all foreign firms within a specific 
sector of a country. To rule out the possibility that the impact of a foreign firm characteristic 
on FDI spillovers which we observe is not the result of another foreign firm characteristic for 
which we do not simultaneously control, we assess the correlation of foreign firm characteristics 
with each other. The correlation matrix (available upon request) reassures us that foreign firm 
characteristics show a very low correlation of at most 0.26.
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Table 1 
FDI Spillover Potential, FDI Spillovers, All Domestic Firms

Dependent variable: lnlpirst

Ordinary Least Squares Instrumental Variables Two-Stage Least Squares

 (1) (2) (3) (4)  (5) (6) (7) (8) (9) (10)

ownsct marketsct inpsct techsct ownsct marketsct marketsct inpsct inpsct techsct

FDIY
sct

FDIY
sct * MF

lncapintirst

-0.3300 -0.3243** -0.0341 0.1777
(0.134) (0.012) (0.790) (0.360)
0.3158 0.3979** -0.0844 -0.1050
(0.228) (0.028) (0.700) (0.147)
0.2726*** 0.2727*** 0.2734*** 0.2728***

(0.000) (0.000) (0.000) (0.000)

-0.5360 -0.6277 -1.4594 -0.7505 -2.2952 0.2180
(0.680) (0.201) (0.112) (0.129) (0.187) (0.643)
0.5961 0.8586 2.1830 1.1346 4.0729 -0.1177
(0.680) (0.141) (0.123) (0.114) (0.198) (0.479)
0.2664*** 0.2661*** 0.2665*** 0.2660*** 0.2643*** 0.2665***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
F-stat. market_int
F-stat. inp_int
Hansen p-val.

15,137 15,137 15,106 15,137
0.62 0.62 0.62 0.62

5,193 5,193 5,152 5,193 5,162 5,193
0.14 0.14 0.13 0.13 0.11 0.14
1 1 2 1 2 1
3 3 4 3 4 3
2.81 4.81 19.62 5.35 17.28 4.99
  13.89
    10.82
0.1133 0.0805 0.0967 0.3629 0.8662 0.1458

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects 
(see equation 3). Standard errors are clustered at the country-sector level. Besides the three instruments described in section 3.2, columns 7 and 
9 include a fourth instrument for the interaction term of FDI spillovers with market (column 6) and inp (column 8) (see description in text). 

Columns 1 to 4 report the OLS regression results, while columns 5 to 10 show the IV 2SLS 
regression results.15 As could be expected, capital intensity shows a positive and significant effect 
on labor productivity. More importantly for this paper, horizontal FDI spillovers mostly show 
a negative effect on labor productivity of domestic firms, although they are only significant in 
column 2. What may explain the negative FDI spillovers? In the short term, local firms might face 
losses in their market share due to increased competition (competition effect). This is likely to 
impact high productivity firms more (as they are more likely to be in direct competition with FDI 
in both domestic and export markets), and may explain why our results show a stronger impact for 
high productivity firms. Loss of market share, in turn, requires them to produce at higher average 
unit-costs, as a declining amount of output shifts them left on the economies-of-scale curve 
(Harrison 1994; Aitken and Harrison 1999; Crespo and Fontoura 2007). It is also more likely 
in the short term that foreign firms bid away high quality labor from domestic firms by offering 
higher wages and benefits (labor turnover effect), resulting in a potentially negative spillover 
effect (Sinani and Meyer 2004, Hoekman and Javorcik 2006, Crespo and Fontoura 2007). 

Both effects can reverse in the medium to long term, if domestic firms become more productive 
due to increased competition and start to absorb skilled workers from multinationals. Given that 
our data sample only allows us to control for short-term effects, as we cannot add lagged FDI 
spillover variables, the negative coefficients on the FDI spillover variable are not surprising. 
Moreover, they are in line with other studies rejecting the existence of positive intra-industry 
FDI spillovers (Havranek and Irsova 2011) or studies that find negative intra-industry spillovers 
(e.g. Aitken and Harrison 1999, Djankov and Hoekman 2000, Konings 2001, among others).16

15 The number of observations is lower in the IV 2SLS regressions since not all instruments are available for all countries (see summary statistics 
in Appendix D).
16 Görg and Strobl (2001) and Görg and Greenaway (2004), however, argue that studies using cross-sectional data tend to find positive FDI 
spillovers, which they relate to potential time-invariant effects across units (firms or sectors) that are correlated with the FDI spillover variable 
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A sector’s average share of foreign ownership in a country (own) shows a positive coefficient 
sign, but is insignificant (columns 1 and 5). The interaction terms with a sector’s average 
percentage of FDI sales to the domestic market in a country (market) has a significantly positive 
effect on domestic firms’ productivity in the OLS regressions (column 2), confirming our 
hypothesis that market-seeking FDI is more likely not only to provide a higher spillover potential, 
but also to translate into more positive actual spillovers.

Since the market variable might be influenced by the productivity of domestic competitors, 
we additionally instrument for the interaction term of FDI spillovers with the market variable in 
column 7. We choose the sectoral average number of days to clear direct exports through customs 
in a country (in natural logarithms) from the Enterprise Surveys Indicator Database as an inverse 
instrument. One could argue that longer waiting times at customs motivate foreign firms to rely 
more strongly on the host market for sales. The coefficient signs in the IV 2SLS regressions are 
also positive, but insignificant (columns 6 and 7). However, the Hansen J-test of over-identifying 
restrictions implies that the instruments are not accepted in these specifications.

Analogously, a sector’s average percentage of domestic input purchases of FDI firms in 
a country (inp) might be endogenous, as the sectoral share of inputs purchased locally might be 
influenced by domestic firm productivity. We therefore additionally instrument for the interaction 
term of FDI spillovers with the inp variable in column 9, using the sectoral average number of days 
to clear imports through customs in a country (in natural logarithms) from the Enterprise Surveys 
Indicator Database as an inverse instrument. The argument for this choice of instrument would be 
that longer waiting times at customs may motivate foreign firms to source more inputs from the 
domestic market. The IV 2SLS regressions show that the interaction term with inp has a positive 
coefficient sign (columns 8 and 9), while it is negative in the OLS regression (column 3). Both 
interaction terms are insignificant. The interaction term with sectoral FDI technology intensity in 
a country (tech) has a negative but insignificant impact in both regressions (columns 4 and 10), 
rejecting the findings of a positive impact (e.g. Buckley et al. 2007, Lin et al. 2009). 

Unfortunately, many results fall short of the thresholds of statistical significance, which could 
be related to heterogeneous productivity levels of domestic firms (Girma and Görg 2007). We 
therefore examine the dynamics of productivity at different points of the distribution in a next 
step.

The Role of Domestic Firm Productivity

We split our sample into three productivity groups: LP <= 33.33 percentile (low-productivity  
firms); 33.33 percentile < LP <= 66.67 percentile (medium-productivity firms); and  
LP > 66.67 percentile (high-productivity firms). The IV 2SLS regression results by productivity 
level are shown in Tables 2 and 3. The FDI spillover variable mostly shows negative coefficient 
signs for all types of firms, but is rarely significant. We detect clear differences across the three 
types of domestic firms. Capital intensity shows a constantly positive effect on labor productivity, 
but the impact is strongest for high-productivity firms, followed by low-productivity firms and 
medium-productivity firms.

without being caused by it (endogeneity). For example, foreign firms may invest more strongly in more productive sectors, which would result in 
a positive association between sectoral FDI and productivity, although we would have a case of reverse causality. However, as this example shows, 
endogeneity tends to be a bigger problem for sector-level studies than for firm-level studies, especially if the latter control for sector-fixed effects.
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Table 2
FDI Spillover Potential, FDI Spillovers, Domestic Low- and Medium-Productivity Firms, IV 2SLS

Dependent variable: lnlpirst

Low-productivity firms Medium-productivity firms
 (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12)

MF ownsct marketsct marketsct inpsct inpsct techsct ownsct marketsct marketsct inpsct inpsct techsct

FDIY
sct

FDIY
sct * MF

lncapintirst

-0.9337 -1.1489 -3.2765** -1.1940 -3.5573 0.3386
(0.594) (0.103) (0.046) (0.101) (0.168) (0.649)
1.4043 1.9283** 5.2864** 2.2108** 6.7001 -0.0793
(0.469) (0.018) (0.035) (0.038) (0.152) (0.750)
0.0862*** 0.0848*** 0.0798*** 0.0846*** 0.0770*** 0.0865***

(0.000) (0.000) (0.001) (0.000) (0.001) (0.000)

0.7886 -0.9243 -3.2378** -0.8447 -2.5559 0.1298
(0.593) (0.136) (0.037) (0.114) (0.171) (0.825)
-0.8388 1.2940* 5.0172** 1.3829* 4.7339 -0.0700
(0.601) (0.078) (0.025) (0.070) (0.171) (0.728)
0.0367*** 0.0371*** 0.0333*** 0.0373*** 0.0341*** 0.0367***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
F-stat. market_int
F-stat. inp_int
Hansen p-val.

1,789 1,789 1,772 1,789 1,776 1,789
0.02 0.02 -0.06 0.01 -0.11 0.03
1 1 2 1 2 1
3 3 4 3 4 3
3.04 4.83 19.61 5.49 17.07 4.75
   14.29
     10.20
0.0662 0.1335 0.0800 0.4404 0.3427 0.1421

1,772 1,772 1,757 1,772 1,761 1,772
0.01 0.03 -0.39 0.03 -0.25 0.03
1 1 2 1 2 1
3 3 4 3 4 3
2.55 4.72 17.65 5.50 14.10 4.45
   12.81
     8.85
0.2266 0.2529 0.1372 0.3833 0.3441 0.2242

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

 Low productivity: LP <= 33.33 percentile. Medium productivity: 33.33 percentile < LP <= 66.67 percentile. 

Table 3
FDI Spillover Potential, FDI Spillovers, Domestic High-Productivity Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6)

MF ownsct marketsct marketsct inpsct inpsct techsct

FDIY
sct

FDIY
sct * MF

lncapintirst

-0.1559 -0.1603 -0.5486 -0.5291 -1.1922 0.1884
(0.937) (0.857) (0.644) (0.454) (0.586) (0.793)
-0.1703 -0.1809 0.5402 0.4191 1.7521 -0.2219
(0.938) (0.868) (0.760) (0.677) (0.657) (0.385)
0.1067*** 0.1069*** 0.1073*** 0.1061*** 0.1050*** 0.1064***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
F-stat. market_int
F-stat. inp_int
Hansen p-val.

1,621 1,621 1,612 1,621 1,614 1,621
0.06 0.06 0.06 0.06 0.06 0.06
1 1 2 1 2 1
3 3 4 3 4 3
2.05 3.94 17.06 4.04 15.89 4.09
   12.67
     10.38
0.9437 0.9482 0.7816 0.9814 0.9514 0.9582

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

 High productivity: LP > 66.67 percentile.
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The interaction term with foreign ownership share (own) is insignificant for all types of firms 
(Table 2, columns 1 and 7; and Table 3, column 1). The interaction term with FDI sales to the 
domestic market (market) is positive and significant for both low- and medium-productivity firms, 
but more so for low-productivity firms (Table 2, columns 2, 3, 8 and 9). While market-seeking 
FDI provides a higher spillover potential, the underlying transmission channels, however, seem to 
be different for both types of firms. It is more likely that medium-productivity firms benefit from 
competition and demonstration effects, while low-productivity firms may rather benefit from 
potential integration in supply chains and labor turnover.

A sector’s average percentage of domestic input purchases of FDI firms in a country (inp) 
also shows a positive and significant impact for low- and medium-productivity firms (Table 2, 
columns 4 and 10). Our results suggest that more local sourcing is associated with more 
positive FDI spillovers to domestic firms. Various transmission channels between foreign firms 
and domestic suppliers are thinkable, e.g. the demand and assistance effect, diffusion effect, 
availability and quality effect as shown in Appendix A (see Farole et al. 2014 for more details). 
Again, the effects are stronger for low-productivity firms which may be the result of their higher 
catching-up potential.

The interaction term with foreign technology intensity (tech) is negative, but insignificant for 
all types of firms (Table 2, columns 6 and 12; Table 3, column 6). However, the p-value is lower 
for high-productivity firms, implying that a smaller technology gap between high-productivity 
domestic firms and foreign firms renders it more difficult for the former to absorb foreign 
technology. 

In sum, the results show that low- and medium-productivity firms benefit more strongly from 
foreign presence than high-productivity firms in terms of both significance and coefficient sign. 

The Role of Foreign Ownership Structure

In a next step, we also assess whether the results depend on the structure of foreign ownership, 
as discussed in section 2.1. We therefore calculated two variants of the FDI spillover variable in 
equation two: (i) FDI spillovers based on firms with full-foreign ownership, defined as a foreign 
participation of 100 percent, and (ii) FDI spillovers based on firms with partial foreign ownership, 
defined as foreign participation of at least 10 percent but less than 100 percent. Appendix C shows 
the number of foreign firms by structure of foreign ownership.

Analogously, we also calculated the average foreign firm characteristics in a sector and 
country, as described in section 3.3, based on fully-owned and partially-owned foreign firms only. 
Column 1 to 6 show the results for full foreign ownership, while columns 7 to 12 focus on the 
results for partial foreign ownerships. While foreign firms in a country’s sector sell on average 
67.5 percent to the domestic market (market), this share is 69 percent for partial FDI versus 
65 percent for fully-owned FDI. Similarly, average purchases from local sources in a country’s 
sector (inp) are 57 percent for all foreign firms, but the split sample shows it is almost 60 percent 
for partially-owned FDI and only 55 percent for fully-owned FDI (see summary statistics in 
Appendix D). These summary statistics alone suggest that partially-owned foreign firms are 
more integrated into domestic markets than fully foreign-owned firms, and may indicate a higher 
spillover potential for partially-owned foreign firms.
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Table 4
FDI Spillover Potential, FDI Spillovers by Type of Foreign Ownership, All Domestic Firms, IV 2SLS

Dependent variable: lnlpirst

FDI spillovers from firms with full foreign ownership FDI spillovers from firms with partial foreign ownership
 (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12)

MF ownsct marketsct marketsct inpsct inpsct techsct ownsct marketsct marketsct inpsct inpsct techsct

FDIY
sct

FDIY
sct * MF

lncapintirst

-0.0155 -2.6314 -4.8399 0.1259 0.2271 0.3878
(0.908) (0.388) (0.111) (0.829) (0.804) (0.327)
 3.6360 7.0625* -0.1213 -0.3045 -0.1679
 (0.363) (0.098) (0.889) (0.852) (0.212)
0.2579*** 0.2572*** 0.2560*** 0.2581*** 0.2593*** 0.2585***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

-0.0965 -0.7897 -0.9031 -1.5220* -1.1513 0.5652
(0.934) (0.284) (0.461) (0.053) (0.219) (0.769)
0.1544 0.8028 1.2382 2.3147** 1.5365 -0.2242
(0.938) (0.321) (0.494) (0.039) (0.339) (0.721)
0.2638*** 0.2637*** 0.2634*** 0.2641*** 0.2638*** 0.2635***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
F-stat. market_int
F-stat. inp_int
Hansen p-val.

4,493 4,493 4,463 4,493 4,470 4,493
0.13 0.12 0.07 0.13 0.13 0.13
1 1 2 1 2 1
3 3 4 3 4 3
 0.26 16.96 6.49 16.61 9.13
  16.56
    8.94
0.2633 0.4526 0.6866 0.1685 0.1711 0.1525

4,876 4,876 4,865 4,876 4,868 4,876
0.13 0.13 0.13 0.13 0.13 0.13
1 1 2 1 2 1
3 3 4 3 4 3
3.30 6.15 11.44 2.36 10.75 1.88
  7.01
    5.84
0.0355 0.1483 0.0599 0.2933 0.3562 0.0927

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. Full foreign ownership: foreign participation = 100 percent. Partial foreign ownership: 10 
percent >= foreign participation < 100 percent.

Note that the model dropped the sectoral foreign ownership variable (own) for fully-owned 
FDI, as the value, by definition, is 100 percent for every sector (column 1). The interaction term 
with foreign firms’ sales to the domestic market (market) is positive but only significant for fully 
foreign-owned FDI (column 3), implying that spillovers from market-oriented FDI are more 
beneficial from foreign firms with full ownership, possibly due to their higher willingness to 
transfer technology (Dimelis and Louri 2002, Taaki 2005). 

The interaction term with foreign firms’ share of local inputs (inp) is positive and significant 
for partially foreign-owned FDI (column 10), suggesting that local sourcing increases the 
productivity spillovers from foreign firms with local participation, possibly due to the existence 
of more vertical linkages (Javorcik and Spatareanu 2008). On the other hand, more local sourcing 
reduces the spillovers from fully-owned FDI which is insignificant.

Overall, the results cannot give a clear answer whether full or partial foreign ownership 
translates into higher FDI spillovers, since the latter also depend on the foreign firm’s FDI motive 
and sourcing strategy.

4.2. Absorptive Capacity

Overall Results

Table 5 shows the regression results for domestic firms’ absorptive capacities. Columns 1 to 
6 report the estimates using OLS, while columns 7 to 12 show the results using IV 2SLS. Again, 
we need to rule out the possibility that the observed impact of a firm’s absorptive capacity on 
FDI spillovers does not pick up another absorptive capacity for which we do not simultaneously 
control. The correlation matrix (available upon request) shows that in almost all cases absorptive 
capacities have a correlation which is lower than 0.33. Only firm size and technology intensity 
show a correlation of 0.52, which still lies within an acceptable range.
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Table 5
Absorptive Capacity, FDI Spillovers, All Domestic Firms

Dependent variable: lnlpirst

Ordinary Least Squares Instrumental Variables Two-Stage Least Squares

 (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12)

MF gapisct techirst skillsirst sizeirst agglrct expirst gapisct techirst skillsirst sizeirst agglrct expirst

FDIY
sct

FDIY
sct * MF

lncapintirst

1.3735*** -0.6764*** -0.0375 -1.0001*** -0.2646** -0.1391*

(0.000) (0.000) (0.674) (0.000) (0.018) (0.052)
1.6451*** 0.4660*** -0.0178 0.2758*** 0.5346** 0.6344***

(0.000) (0.000) (0.840) (0.000) (0.046) (0.000)
0.1524*** 0.2578*** 0.2683*** 0.2665*** 0.2701*** 0.2701***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.8201*** -0.4614** -0.1304 -1.0139*** -0.5029 -0.1528
(0.005) (0.015) (0.565) (0.001) (0.120) (0.367)
1.7388*** 0.4674*** 0.1205 0.3184*** 1.0066* 0.9274***

(0.000) (0.000) (0.425) (0.000) (0.054) (0.000)
0.1310*** 0.2495*** 0.2607*** 0.2585*** 0.2636*** 0.2626***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
p-val.

13,994 15,936 15,753 15,936 15,936 15,878
0.79 0.63 0.62 0.63 0.62 0.62

4,763 5,307 5,256 5,307 5,307 5,304
0.56 0.16 0.13 0.15 0.14 0.14
1 1 1 1 1 1
3 3 3 3 3 3
22.90 22.76 13.60 15.77 8.20 21.98
0.6221 0.5144 0.3824 0.5017 0.1800 0.5526

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level.

FDI spillovers show a negative and often significant impact on labor productivity, except for 
columns 1 and 7. Interestingly, the results clearly indicate that the FDI spillover variable in the 
OLS estimates is upward biased compared to the IV 2SLS estimates, confirming the results by 
Aitken and Harrison (1999) who find that foreign firms might be attracted to more productive 
industries which OLS estimates using cross-sectional data cannot adequately control for. Capital 
intensity has a positive and significant effect in all specifications.

Absorptive capacities are measured at the domestic firm level and interacted with our 
FDI measure. The results show that absorptive capacity influences the role of FDI spillovers, 
regardless of the type of estimator being used. In particular, the interaction term with productivity 
gap (gap) shows a significantly positive impact (columns 1 and 7)17. This argues against the 
findings of other studies claiming that a large technology gap is beneficial for local firms, since 
their catching-up potential increases (Findlay 1978; Wang and Blomström 1992; Smeets 2008), 
and instead supports the idea that too large a gap hinders absorption potential (Blalock and Gertler 
2009). 

The interaction with a domestic firm’s technology (tech) has a significantly positive effect on 
domestic labor productivity (columns 2 and 8). This confirms the high number of studies pointing 
towards a positive effect of R&D (see section 2.2). The interaction term with skills, however, does 
not influence domestic labor productivity (columns 3 and 9). Firm size, measured by number of 
employees (size), shows a positive interaction with FDI spillovers which is significant (columns 4 
and 10). Our results confirm the majority of studies which positively relate firm size to a domestic 
firm’s capacity to absorb FDI spillovers. 

The proximity to other firms in a subnational region (aggl) also shows a positive productivity 
effect in interaction with FDI spillovers (columns 5 and 11), which is in line with Barrios et al.’s 
(2006) findings. Finally, the interaction with exports, measured as export share (exp), also shows 
a significantly positive productivity effect (columns 6 and 12) which is in line with other empirical 

17 Recall that our variable gap measures the ratio of domestic firm productivity to the median foreign firm productivity, so a higher number 
indicates a lower gap.
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studies (e.g. Barrios and Strobl 2002, Schoors and van der Tol 2002, Lin at al. 2009, Jordaan 
2011b) supporting the hypothesis that exporting renders domestic firms more competitive to bear 
up against negative rivalry effects created by multinationals (Crespo and Fontoura 2007). 

Overall, the coefficients of the interaction terms are larger for the IV 2SLS estimates compared 
to the OLS regressions. In other words, absorptive capacities seem to have a bigger impact on 
FDI spillovers when the potential endogeneity between the FDI spillover variable and domestic 
firm productivity is controlled for.

The Role of Domestic Firm Productivity

In a next step, we evaluate the role of domestic firm-level productivity for their absorptive 
capacity. Tables 6 and 7 show the IV 2SLS regression results for domestic firms by productivity 
level. FDI spillovers are negative in most specifications across all firms, but only rarely significant. 
Capital intensity again is significant and positive across all types of firms. 

Table 6
Absorptive Capacity, FDI Spillovers, Domestic Low- and Medium-Productivity Firms, IV 2SLS

Dependent variable: lnlpirst

Low-productivity firms Medium-productivity firms

 (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12)

MF gapisct techirst skillsirst sizeirst agglrct expirst gapisct techirst skillsirst sizeirst agglrct expirst

FDIY
sct

FDIY
sct * MF

lncapintirst

2.7091*** -0.1444 -0.3374 -0.5568 -1.0811** -0.0379
(0.000) (0.638) (0.397) (0.272) (0.016) (0.894)
1.6787*** 0.1749** 0.4030 0.1814** 2.3566*** 0.0457
(0.000) (0.013) (0.143) (0.047) (0.001) (0.841)
0.0243 0.0897*** 0.0935*** 0.0933*** 0.0905*** 0.0929***

(0.351) (0.000) (0.000) (0.000) (0.000) (0.000)

0.4113* -0.1045 -0.1400 -0.2378 -0.4241 -0.0337
(0.058) (0.628) (0.600) (0.497) (0.330) (0.865)
0.7863*** 0.0702 0.1375 0.0625 0.8166 -0.1106
(0.000) (0.101) (0.375) (0.299) (0.178) (0.388)
0.0243*** 0.0357*** 0.0368*** 0.0368*** 0.0365*** 0.0364***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
p-val.

1,632 1,833 1,819 1,833 1,833 1,832
0.45 0.03 0.02 0.02 0.03 0.02
1 1 1 1 1 1
3 3 3 3 3 3
15.34 23.80 11.74 11.92 9.40 23.39
0.4271 0.2567 0.3145 0.2469 0.1144 0.3030

1,620 1,814 1,804 1,814 1,814 1,812
0.28 0.03 0.02 0.02 0.04 0.02
1 1 1 1 1 1
3 3 3 3 3 3
18.31 19.24 11.49 13.97 6.47 18.49
0.3242 0.5179 0.5161 0.5130 0.3908 0.4727

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

 Low productivity: LP <= 33.33 percentile. Medium productivity: 33.33 percentile < LP <= 66.67 percentile.
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Table 7
Absorptive Capacity, FDI Spillovers, Domestic High-Productivity Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) 

MF   gapisct techirst skillsirst sizeirst agglrct expirst

FDIY
sct

FDIY
sct * MF

lncapintirst

-1.1134*** -0.2980 -0.2113 -0.1641 -0.3685 -0.2222
(0.001) (0.237) (0.468) (0.662) (0.535) (0.298)
1.5133*** 0.0869 0.0655 -0.0109 0.3288 0.1904
(0.000) (0.148) (0.732) (0.865) (0.702) (0.286)
0.0729*** 0.1026*** 0.0982*** 0.1045*** 0.1044*** 0.1039***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI 
Hansen p-val.

1,500 1,649 1,623 1,649 1,649 1,649
0.45 0.06 0.05 0.05 0.06 0.06
1 1 1 1 1 1
3 3 3 3 3 3
18.63 19.06 12.94 15.05 5.95 17.75
0.5736 0.9349 0.9187 0.9570 0.9612 0.9453

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

 High productivity: LP > 66.67 percentile.

The positive interaction term with technology gap (gap) is most important for firms with 
a low productivity level, almost equally high for high-productivity firms, whereas firms with 
a medium-productivity level benefit less from a lower technology gap (Table 6, columns 1 and 7; 
Table 7, column 1). The positive interaction terms with technology (tech) are only significant for 
low-productivity firms (Table 6, column 2), while medium- and high-productivity firms fall short 
of the 10 percent significance level (Table 6, column 8; Table 7, column 2). The interaction term 
with skills (skills) is also positive and narrowly misses the 10 percent significance level for low-
productivity firms (Table 6, column 3).

The interaction term with firm size (size) is positive and significant for low-productivity 
firms (Table 6, column 4). Similarly, agglomeration (aggl) shows a significant and positive 
effect for low-productivity firms only (Table 6, column 5). This may reflect firm size and the 
fact that smaller firms tend to benefit more from urbanization externalities, while larger firms 
are more self-sufficient (Jacobs 1961). While the interaction terms with export share (exp) are 
insignificant across all types of firms (Table 6, columns 6 and 12; Table 7, column 6), the p-values 
and coefficient sizes reveal that export behaviour matters more for highly productive firms, 
confirming that exporters are more productive (Bernard and Jensen 1999). Note that the effects on 
all domestic firms were significant (Table 5, columns 6 and 12). 

In sum, the results tend to suggest that absorptive capacities are more important for low-
productivity firms than for medium- and high-productivity firms, in terms of both statistical 
significance and in most cases also coefficient size.

The Role of Foreign Ownership Structure

In this section, we examine if foreign ownership structure influences the role of absorptive 
capacities of domestic firms in facilitating spillovers. Table 8 shows the IV 2SLS regression 
results for FDI from fully-owned firms (columns 1 to 6) and partially-owned firms (columns 7 
to 12). Interestingly, the FDI spillovers effect tends to be negative and significant for partial 
foreign ownership, while it often shows positive coefficient signs for full foreign ownership 
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which are mostly insignificant. Capital intensity shows a positive and significant effect across 
both types of foreign ownership structure.

The results indicate clearly that absorptive capacities more strongly influence spillovers from 
FDI with local participation (partial FDI). A domestic firm’s lower technology gap (gap, columns 
1 and 7), technology level (tech, columns 2 and 8), size (size, columns 4 and 10), and export share 
(exp, columns 6 and 12) have a significantly stronger beneficial impact on productivity spillovers 
from partial FDI compared to full FDI. Proximity to other firms (aggl) shows a significantly 
positive productivity effect from partial FDI (column 11), whereas there is no effect from 
agglomeration in the presence of fully-owned FDI (column 5).

The findings suggest that FDI that includes partial domestic ownership participation better 
facilitates firms with absorptive capacity to reap the benefits of productivity spillovers, perhaps 
because partial-FDI firms offer greater opportunities for technology diffusion.

Table 8
Absorptive Capacity, FDI Spillovers by Type of Foreign Ownership, All Domestic Firms, IV 2SLS

Dependent variable: lnlpirst

FDI spillovers from firms with full foreign ownership FDI spillovers from firms with partial foreign ownership

 (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12)

MF gapisct techirst skillsirst sizeirst agglrct expirst gapisct techirst skillsirst sizeirst agglrct expirst

FDIY
sct

FDIY
sct * MF

lncapintirst

0.5679** -0.3110 0.2305 -0.6730 0.1505 0.0169
(0.022) (0.238) (0.477) (0.140) (0.785) (0.932)
2.1221*** 0.4432*** -0.1315 0.2635** -0.0537 0.9621***

(0.000) (0.000) (0.626) (0.011) (0.950) (0.001)
0.1735*** 0.2568*** 0.2605*** 0.2615*** 0.2641*** 0.2631***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

3.2370*** -1.1048*** -0.7602 -2.4945*** -0.9759** -0.4183*

(0.000) (0.000) (0.122) (0.000) (0.015) (0.083)
2.8656*** 0.8403*** 0.6816 0.7147*** 1.8956*** 1.8191***

(0.000) (0.000) (0.131) (0.000) (0.008) (0.000)
0.1677*** 0.2521*** 0.2610*** 0.2590*** 0.2635*** 0.2636***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
Hansen p-val.

4,763 5,307 5,256 5,307 5,307 5,304
0.46 0.15 0.13 0.15 0.13 0.14
1 1 1 1 1 1
3 3 3 3 3 3
33.37 23.91 13.17 15.28 6.08 27.12
0.8953 0.4200 0.2998 0.3618 0.3364 0.4162

4,763 5,307 5,256 5,307 5,307 5,304
0.37 0.15 0.13 0.15 0.14 0.14
1 1 1 1 1 1
3 3 3 3 3 3
5.94 10.65 5.29 6.72 6.44 13.11
0.3706 0.6914 0.3186 0.5514 0.1804 0.4056

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. Full foreign ownership: foreign participation = 100 percent. Partial foreign ownership: 
10 percent >= foreign participation < 100 percent.

4.3. National Characteristics and Institutions

Overall Results

Finally, we focus on the role of host country characteristics and institutions. The OLS 
regression results are shown in Table 9, while the IV 2SLS estimates are presented in Table 10. 
To rule out the possibility that the impact of an institutional factor on FDI spillovers does not pick 
up another institutional characteristic for which we do not simultaneously control, we assess the 
cross-correlation of all national characteristics. Reassuringly, the correlation matrix (available 
upon request) shows that in all cases institutional factors have a correlation lower than 0.50. 
Moreover, only in three cases does the correlation exceed 0.40.

FDI spillovers mostly have a negative effect on labor productivity which is rarely significant, 
while capital intensity shows a consistently positive impact. The interaction of FDI with financial 
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freedom (finance) shows a significantly positive effect on domestic firm productivity in the OLS 
regression (column 2). This supports studies finding that well-developed financial markets might 
ease the domestic firm’s absorptive capacity and facilitate linkages (Agarwal et al. 2011, Javorcik 
and Spatareanu 2009). 

The interaction of our FDI measure with a country’s government spending on education as 
percentage of GDP (educ1) has a strongly positive and significant productivity effect (column 3) 
in the OLS and IV 2SLS regressions, confirming the positive role of the local innovation 
infrastructure for FDI spillovers (e.g. Meyer and Sinani 2009, Tytell and Yudaeva 2007).

Table 9
National Characteristics, FDI Spillovers, All Domestic Firms, OLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MF laborct financect educ1ct educ2ct rdct investmct trade1ct trade2ct businessct hhisct incomect

FDIY
sct

FDIY
sct * MF

lncapintirst

-0.0927 -1.7358* -0.8046*** -0.0069 -0.0178
(0.929) (0.072) (0.003) (0.961) (0.893)
0.0087 0.4316* 3.9472** -0.1922 -35.1017
(0.972) (0.080) (0.013) (0.680) (0.141)
0.2707*** 0.2709*** 0.2772*** 0.2754*** 0.2717***

(0.000) (0.000) (0.000) (0.000) (0.000)

0.9202 -0.2461** -2.7521** 1.1780 -0.1221 -0.1388
(0.175) (0.027) (0.026) (0.411) (0.172) (0.749)
-0.2561 0.5713** 0.6309** -0.3019 0.2488 0.0113
(0.140) (0.031) (0.029) (0.384) (0.316) (0.848)
0.2706*** 0.2706*** 0.2705*** 0.2706*** 0.2701*** 0.2707***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared

15,884 15,884 11,696 14,330 10,356
0.62 0.62 0.49 0.61 0.46

15,884 15,788 15,884 15,884 15,936 15,884
0.62 0.62 0.62 0.62 0.62 0.62

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level.

Table 10
National Characteristics, FDI Spillovers, All Domestic Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MF laborct financect educ1ct educ2ct rdct investmct trade1ct trade2ct businessct hhisct incomect

FDIY
sct

FDIY
sct * MF

lncapintirst

3.5634 3.5825 -2.2114* 0.0837 0.0570
(0.466) (0.584) (0.095) (0.787) (0.949)
-0.8772 -0.8907 12.3485* -0.6653 -53.2774
(0.465) (0.585) (0.087) (0.544) (0.691)
0.2629*** 0.2632*** 0.2498*** 0.2664*** 0.2502***

(0.000) (0.000) (0.000) (0.000) (0.000)

0.3838 -0.8501 -2.7243 -5.9113 -0.1886 -0.3773
(0.913) (0.260) (0.665) (0.642) (0.415) (0.720)
-0.0952 2.6208 0.6313 1.4287 0.5884 0.0468
(0.913) (0.205) (0.664) (0.642) (0.293) (0.736)
0.2638*** 0.2646*** 0.2638*** 0.2644*** 0.2641*** 0.2639***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
Hansen p-val.

5,307 5,307 4,329 5,098 3,326
0.13 0.13 0.13 0.14 0.14
1 1 1 1 1
3 3 3 3 3
4.05 1.48 3.27 11.75 0.40
0.4752 0.3871 0.5092 0.3384 0.2747

5,307 5,271 5,307 5,307 5,307 5,307
0.13 0.14 0.13 0.13 0.13 0.13
1 1 1 1 1 1
3 3 3 3 3 3
6.31 3.06 12.35 1.54 14.99 8.39
0.3281 0.2774 0.3527 0.4370 0.3905 0.3898

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level.
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Both trade indicators, namely a country’s export share (trade1), and the absence of trade 
protectionism (trade2), are significant and interact positively with FDI spillovers (columns 7 
and 8). This supports the view that FDI spillovers are larger in countries that are more open 
towards trade (Meyer and Sinani 2009, Havranek and Irsova 2011, Du et al. 2011). However, the 
interaction terms with the trade indicators are only significant in the OLS regressions. 

While all other variables have no impact in the overall sample, the effect varies depending on 
the level of productivity of domestic firms as well as on the foreign ownership structure, as we 
show in the next two sections.

The Role of Domestic Firm Productivity

Tables 11 to 13 show the IV 2SLS regression results by type of domestic firm productivity. 
The impact of FDI spillovers is insignificant across all specifications. The positive impact of 
capital intensity matters most for firms with a high- and low-productivity level, followed by 
medium-productivity firms.

The interaction term with a country’s government spending on education as percentage of 
GDP (educ1) has a significantly positive productivity effect only for low-productivity firms 
(column 3). It is also interesting to take a look at the coefficient sizes and p-values across the three 
types of firms, suggesting that skilled labor becomes more important the less productive domestic 
firms are.

A country’s export share (trade1) positively interacts with FDI spillovers for low-productivity 
firms (Table 11, column 7). While the effect is statistically insignificant for medium- and high-
productivity firms (Tables 12 and 13, column 7), the coefficient sizes and p-values across the three 
types of firms suggest that an open trade regime is less important for more productive firms. The 
interaction term with the absence of trade protectionism (or openness to imports) (trade2) also 
shows a positive effect for low-productivity firms, but narrowly misses the 10 percent significance 
level (Table 11, column 8). 

Finally, the interaction term with sector concentration (hhi) shows a positive and significant 
impact on labor productivity for firms with low productivity levels (Table 11, column 10). Our 
findings confirm the results of Barrios and Strobl (2002) showing that higher concentration of 
sectoral activity has positive productivity effects that are stronger for low-productivity firms. The 
interaction term with income per capita (income) is positive, but falls short of the threshold levels 
of statistical significance for low-productivity firms (Table 11, column 11).

In sum, the interaction terms are only significant for low-productivity firms, confirming the 
previous finding that mediating factors matter more for lower-productivity firms. Among the 
various institutional variables we test, only a country’s education spending, trade openness and 
sector concentration seem to mediate the spillover effects from FDI.
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Table 11
National Characteristics, FDI Spillovers, Domestic Low-Productivity Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MF laborct financect educ1ct educ2ct rdct investmct trade1ct trade2ct businessct hhisct incomect

FDIY
sct

FDIY
sct * MF

lncapintirst

1.3192 -0.4678 -4.3143* 0.0624 0.7216
(0.850) (0.956) (0.097) (0.906) (0.657)
-0.2702 0.1801 24.7543* 0.1000 -141.2323
(0.874) (0.931) (0.078) (0.953) (0.549)
0.0921*** 0.0928*** 0.0622*** 0.0920*** 0.0874***

(0.000) (0.000) (0.005) (0.000) (0.000)

-3.7942 -2.2549* -13.9303 -13.3786 -0.4258 -1.9672
(0.463) (0.062) (0.142) (0.565) (0.266) (0.250)
0.9992 7.2220** 3.2760 3.2913 1.5837** 0.2871
(0.429) (0.026) (0.133) (0.560) (0.038) (0.196)
0.0934*** 0.0962*** 0.0922*** 0.0956*** 0.0919*** 0.0938***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
Hansen p-val.

1,833 1,833 1,485 1,757 1,152
0.03 0.03 0.02 0.03 0.03
1 1 1 1 1
3 3 3 3 3 
3.92 1.33 3.25 12.07 0.39
0.0904 0.0567 0.1934 0.2176 0.3544

1,833 1,822 1,833 1,833 1,833 1,833
0.02 0.02 0.02 -0.02 0.02 0.01
1 1 1 1 1 1
3 3 3 3 3 3
6.03 3.25 12.19 1.13 13.61 8.65
0.0988 0.2051 0.2085 0.2057 0.4278 0.3528

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

 Low productivity: LP <= 33.33 percentile.

Table 12
National Characteristics, FDI Spillovers, Domestic Medium-Productivity Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MF laborct financect educ1ct educ2ct rdct investmct trade1ct trade2ct businessct hhisct incomect

FDIY
sct

FDIY
sct * MF

lncapintirst

4.6217 3.1890 -2.0509 0.1474 0.7821
(0.481) (0.712) (0.138) (0.699) (0.583)
-1.1407 -0.7939 11.9357 -1.1456 -126.9857
(0.479) (0.713) (0.110) (0.381) (0.541)
0.0344*** 0.0362*** 0.0305*** 0.0373*** 0.0338***

(0.000) (0.000) (0.000) (0.000) (0.000)

0.3670 -0.9205 -2.4525 2.8917 -0.1564 -0.2367
(0.931) (0.270) (0.723) (0.808) (0.593) (0.836)
-0.0908 2.9364 0.5712 -0.7000 0.5752 0.0298
(0.930) (0.196) (0.720) (0.808) (0.417) (0.841)
0.0364*** 0.0358*** 0.0363*** 0.0362*** 0.0368*** 0.0364***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
Hansen p-val.

1,814 1,814 1,475 1,741 1,135
0.06 0.01 0.09 0.04 -0.04
1 1 1 1 1
3 3 3 3 3 
3.40 1.34 3.32 10.22 0.32
0.4630 0.3752 0.5422 0.4605 0.2824

1,814 1,800 1,814 1,814 1,814 1,814
0.03 0.05 0.02 0.04 0.02 0.02
1 1 1 1 1 1
3 3 3 3 3 3
5.78 2.81 11.90 1.77 14.24 7.30
0.4389 0.4437 0.4845 0.4302 0.4845 0.4960

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

Medium productivity: 33.33 percentile < LP <= 66.67 percentile.
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Table 13
National Characteristics, FDI Spillovers, Domestic High-Productivity Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MF laborct financect educ1ct educ2ct rdct investmct trade1ct trade2ct businessct hhisct incomect

FDIY
sct

FDIY
sct * MF

lncapintirst

1.4855 0.8961 -1.3108 -0.0027 0.2877
(0.833) (0.922) (0.408) (0.995) (0.847)
-0.4435 -0.2961 6.0911 -1.6284 -135.8625
(0.797) (0.896) (0.466) (0.314) (0.548)
0.1041*** 0.1040*** 0.1083*** 0.1050*** 0.0920***

(0.000) (0.000) (0.000) (0.000) (0.000)

1.7890 -0.3449 5.1011 -0.0480 -0.1529 0.8588
(0.709) (0.765) (0.551) (0.998) (0.643) (0.551)
-0.5215 0.4347 -1.2510 -0.0656 -0.2433 -0.1582
(0.662) 0.4347 (0.527) (0.987) (0.793) (0.402)
0.1043*** 0.1048*** 0.1042*** 0.1044*** 0.1042*** 0.1045***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
Hansen p-val.

1,649 1,649 1,359 1,589 1,036
0.06 0.05 0.07 0.06 0.05
1 1 1 1 1
3 3 3 3 3
4.62 1.47 2.21 11.37 0.44
0.7204 0.8060 0.9950 0.8839 0.8712

1,649 1,638 1,649 1,649 1,649 1,649
0.05 0.06 0.05 0.06 0.05 0.06
1 1 1 1 1 1
3 3 3 3 3 3
6.71 3.06 12.34 1.48 12.49 7.58
0.8508 0.9585 0.9252 0.6768 0.9535 0.9403

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

High productivity: LP > 66.67 percentile.

The Role of Foreign Ownership Structure

Finally, we focus on the role of foreign ownership structure for national characteristics. Tables 
14 and 15 report the IV 2SLS regression results for FDI spillovers from fully-owned versus 
partially-owned firms. The results show that national mediating factors influence FDI spillovers 
differently, depending on the type of foreign ownership.

More flexible labor markets (labor) positively affect them from partially-owned firms, but 
negatively influence productivity spillovers from fully-owned firms (column 1). Both effects, 
however, fall short of the threshold levels of statistical significance. Fully-foreign owned 
firms might be more constrained to transfer technology in a flexible labor market due to the 
risk of technology diffusion. Foreign firms with domestic participation, in contrast, tend to be 
characterized by more supply-linkages with the host country. In a flexible labor market, this could 
be beneficial to knowledge and productivity spillovers due to higher labor turnover.
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Table 14
National Characteristics, FDI Spillovers from Full Foreign Ownership, All Domestic Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MF laborct financect educ1ct educ2ct rdct investmct trade1ct trade2ct businessct hhisct incomect

FDIY
sct

FDIY
sct * MF

lncapintirst

10.3481 11.3934 -1.6032 0.5108 1.0172
(0.119) (0.285) (0.581) (0.155) (0.552)
-2.5070 -2.8224 8.8373 -2.0013* -216.5904
(0.118) (0.285) (0.567) (0.099) (0.442)
0.2628*** 0.2624*** 0.2507*** 0.2665*** 0.2497***

(0.000) (0.000) (0.000) (0.000) (0.000)

4.8833 1.3942 9.4646 3.7632 0.0055 1.6173
(0.122) (0.500) (0.221) (0.791) (0.984) (0.232)
-1.2063 -3.5995 -2.1743 -0.9114 0.3176 -0.2099
(0.120) (0.514) (0.220) (0.791) (0.708) (0.216)
0.2633*** 0.2643*** 0.2635*** 0.2638*** 0.2641*** 0.2637***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
Hansen p-val.

5,307 5,307 4,329 5,098 3,326
0.13 0.12 0.13 0.14 0.13
1 1 1 1 1
3 3 3 3 3 
4.01 1.22 0.69 15.28 0.59
0.9426 0.9884 0.2804 0.4084 0.6840

5,307 5,271 5,307 5,307 5,307 5,307
0.13 0.13 0.13 0.14 0.13 0.14
1 1 1 1 1 1
3 3 3 3 3 3
5.82 1.45 7.68 2.08 8.75 6.06
0.7950 0.4378 0.4229 0.2188 0.3205 0.3051

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

Full foreign ownership: foreign participation = 100 percent.

Table 15
National Characteristics, FDI Spillovers from Partial Foreign Ownership, All Domestic Firms, IV 2SLS

Dependent variable: lnlpirst

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MF laborct financect educ1ct educ2ct rdct investmct trade1ct trade2ct businessct hhisct incomect

FDIY
sct

FDIY
sct * MF

lncapintirst

-18.9813 -30.3412* -5.8866** -0.7804 -2.8057
(0.122) (0.066) (0.042) (0.234) (0.628)
4.7343 7.7047* 35.4614** 2.6142 367.1298
(0.117) (0.065) (0.041) (0.257) (0.655)
0.2663*** 0.2647*** 0.2484*** 0.2678*** 0.2516***

(0.000) (0.000) (0.000) (0.000) (0.000)

-13.6193** -3.1069*** -17.8079* 19.4574 -0.4316 -4.1389**

(0.030) (0.007) (0.069) (0.383) (0.254) (0.042)
3.3987** 10.3784*** 4.1490* -4.7106 0.8914 0.5708**

(0.029) (0.004) (0.070) (0.381) (0.276) (0.036)
0.2633*** 0.2649*** 0.2627*** 0.2625*** 0.2642*** 0.2639***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Observations
R-squared
Endog. var.
Instruments
F-stat. FDI
Hansen p-val.

5,307 5,307 4,329 5,098 3,326
0.12 0.12 0.12 0.13 0.11
1 1 1 1 1
3 3 3 3 3 
1.73 1.06 3.40 4.55 0.17
0.4391 0.7750 0.4592 0.3266 0.6192

5,307 5,271 5,307 5,307 5,307 5,307
0.13 0.13 0.13 0.14 0.13 0.13
1 1 1 1 1 1
3 3 3 3 3 3
5.25 2.03 5.78 0.77 5.88 7.22
0.6694 0.4852 0.4546 0.1213 0.2003 0.5893

Note: p* < 0.1, p** < 0.05, p*** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard 
errors are clustered at the country-sector level. 

Partial foreign ownership: 10 percent >= foreign participation < 100 percent.

A country’s financial freedom (finance) positively and significantly mediates the productivity 
effect from partially-owned FDI, but has no effect on the productivity effect generated by fully-
owned FDI (column 2). It is possible that partially-owned foreign firms bring in scarce capital 
to developing countries (Harrison et al. 2004), which seems to be facilitated by higher financial 
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freedom. This would ease access to finance for local firms and strengthen their absorptive 
capacities.

Government spending on education (educ1) significantly increases the productivity effect 
from partial foreign ownership, while there is no effect from fully-owned FDI (column 3). This 
supports earlier findings that absorptive capacities contribute to greater productivity spillovers in 
the presence of partially foreign-owned firms than fully foreign-owned firms. A higher share of 
people with completed secondary and tertiary education as percentage of population (educ2) also 
interacts positively with spillovers from partially-owned foreign firms, although the effect is not 
statistically significant (Table 15, column 4). Both interaction effects suggest that economies with 
higher skill availability benefit more strongly from partially-owned FDI, possibly due to more 
labor turnover of skilled labor to domestic firms. 

Interestingly, higher skill availability in a country (educ2) significantly lowers the spillovers 
from fully-owned foreign firms (Table 14, column 4). It may be possible that economies with 
a higher share of skilled people attract more fully-foreign owned firms whose higher technology 
intensity could crowd-out domestic producers, supporting the findings of Abraham et al. (2010). 
Such firms could also bid away high quality labor from domestic firms, resulting in negative 
spillover effects.

A country’s investment freedom (investm) positively and significantly interacts with FDI 
spillovers from partially-owned foreign firms, while the effect from fully-owned foreign firms is 
negative but narrowly misses the 10 percent level of significance (column 6). More investment 
freedom could attract more partially-owned FDI and thus increase the spillover potential due to 
technology leakages and more linkages to the host country. At the same time, investment freedom 
could also contribute to greater ‘footloose’ fully foreign-owned firms, with fewer linkages to the 
local economy and crowding-out potential.

Interestingly, a country’s export share in GDP (trade1) significantly increases the spillover 
impact from partial foreign ownership, while the effect from full foreign ownership is negative 
but insignificant (column 7). Analogously, trade freedom (trade2) – reflecting the absence of 
trade protectionism including imports – positively moderates the productivity impact from partial 
foreign ownership, while the effect from fully-owned FDI is negative but again insignificant 
(column 8). Partially-owned foreign firms have a higher spillover potential because they are 
more integrated into their host countries in terms of sales and local sourcing (see Appendix D). 
Nevertheless, they may still depend on exports or imported inputs, hence, trade openness and 
freedom positively interacts with FDI spillovers from such firms. Fully-owned FDI, in contrast, is 
more likely to be an export-platform with fewer local linkages and technology leakages.

Finally, income per capita (income) positively mediates the FDI spillover effect on domestic 
labor productivity from partially-owned FDI, while there is no effect for fully-owned FDI 
(column 11). This reflects the importance of national competitiveness and development, given the 
possibility of more local linkages for partially-owned foreign firms.

Overall, the results clearly indicate that spillovers from partially-owned FDI are positively 
mediated by various national and institutional factors. In contrast, national and institutional 
characteristics exert no or even a negative effect on spillovers from fully-owned FDI.

5. CONCLUSIONS

In this paper, we use a cross-section of more than 25,000 manufacturing firms in 78 LMICs 
from the World Bank’s Enterprise Surveys Indicator Database to identify the mediating factors 
that determine intra-industry productivity spillovers. Besides OLS, this paper also applies an 
instrumental variables approach to addresses the potential endogeneity between FDI spillovers 
and domestic firm productivity. We differentiate between major types of mediating factors, 
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namely the FDI spillover potential, domestic firms’ absorptive capacity, and differences in host 
country factors and institutions. This is the first study to our knowledge that interacts FDI with all 
three types of mediating factors against productivity outcomes.

We find evidence for negative FDI spillovers overall, which we relate to increased competition 
in the short term for market share (both domestic and export) and skilled labor. Regarding the FDI 
spillover potential, we find a positive and significant impact in the overall sample for market 
orientation in the OLS regressions – the higher the share of FDI output sold domestically, the 
greater productivity spillovers to domestic firms. Splitting the sample into three productivity 
groups, we find that larger output share sold to the domestic market and larger share of local 
inputs contributes to higher spillovers for low- and medium-productivity firms. 

Regarding a domestic firm’s absorptive capacity, almost all variables show the expected 
coefficient signs, suggesting that a lower technology gap, firm technology, firm size, proximity 
to other firms, and export behaviour interact positively with FDI spillovers, although results vary 
by type of firm. In sum, the mediating factors are more significant for low-productivity firms, 
confirming that absorptive capacity correlates with firm-level productivity. 

The overall results for national and institutional mediating factors suggest that a country’s 
spending on education as well as trade openness (the latter can only be confirmed in the OLS 
regressions) matter most. However, again the results vary significantly depending on the 
productivity levels of domestic firms. Splitting the sample into three productivity levels reveals 
that a country’s institutional framework only seems to benefit low-productivity firms. A country’s 
spending on education, export share, and sector concentration significantly increase FDI spillovers.

In sum, all three types of mediating factors have an influence on domestic firms, although 
the actual effect is clearly related to domestic firm productivity. Low-productivity firms tend to 
benefit from FDI spillover potential and the institutional framework and also exhibit the highest 
absorptive capacity. The mediating factors might help them counterbalance some of the negative 
spillover effects from FDI despite their productivity disadvantage. Medium-productivity firms 
seem to be disadvantaged in terms of the institutional framework and also show lower benefits 
from FDI spillover potential and absorptive capacity. High-productivity firms only benefit from 
absorptive capacities – in particular a low productivity gap – while the FDI spillover potential and 
the institutional framework do not or negatively influence FDI spillovers for those firms.

We also assess whether the results depend on the structure of foreign ownership. Across 
all three types of mediating factors, we find strong evidence that partial foreign ownership 
shows more positive FDI spillovers on domestic firm productivity. Regarding the FDI spillover 
potential, the spillovers from partially-owned foreign firms are larger the higher the share of local 
sourcing is, which does not hold for fully-owned firms. On the other hand, foreign firms’ sales to 
the domestic market exert a positive effect on FDI spillovers which is only significant for fully 
foreign-owned firms. 

Our results also clearly indicate that a domestic firm’s absorptive capacities, in particular 
a smaller technology gap, higher technology level, larger size, more agglomeration and higher 
export share, more strongly influence spillovers from FDI in the presence of FDI that includes 
local partners (partial foreign-owned) than they do in the presence fully foreign-owned FDI. 

Finally, the role of local participation for the moderating effects of national characteristics is 
clearly positive. A country’s financial freedom, government spending on education, investment 
freedom, export share, freedom of trade protectionism and income level positively interact with 
FDI from partially-owned firms. In contrast, national and institutional characteristics exert no or 
even a negative effect on spillovers from fully-owned FDI.

Overall, these findings suggest that policies designed to promote greater spillovers from 
foreign investment need to take into account not only these three important mediating factors – 
FDI spillover potential, absorptive capacity of domestic firms, and the host country environment 
– but also, critically, heterogeneity of firms in the host country. The effectiveness of interventions 
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is likely to vary significantly depending on the characteristics of domestic firms, as well as the 
form of foreign investment.

While there has been substantial empirical work in the field of FDI spillovers over the past 
decade, much promising ground for research remains. Our findings suggest two areas in particular. 
First, this paper highlights the importance of firm heterogeneity in mediating spillover potential, 
both from the perspective of domestic firms and FDI. Improving our understanding of the 
mechanics of FDI spillovers, including positive knowledge diffusion and also negative competition 
effects, can help identify the impact of heterogeneity in firm productivity on spillovers. This will 
help guide policies designed to attract FDI and perhaps encourage domestic participation as well 
as policies intending explicitly to promote spillovers, including the increasingly popular supplier 
linkage programs. 

Second, research on mediating factors should focus more on understanding better FDI spillover 
potential, particularly in the context of global value chain dynamics. Upstream of the form of 
FDI, a multinational’s global production strategy can influence the FDI spillover potential. If 
production is highly internalized, e.g., because a large share of value added is considered a core 
competency, the multinational firm may have little interest in local sourcing beyond non-tradable 
services and standardized inputs like packaging. If production of inputs requires a high degree 
of technological sophistication, a multinational firm may opt to purchase inputs from existing 
global suppliers with whom it already has developed long-standing relationships. In both cases, 
the opportunity for positive local spillovers from FDI will be limited from the start. Given the 
increasing importance of global production chains and export platform FDI, understanding how 
spillover potential differs in this growing category of FDI is likely to become an important policy 
priority, particularly for small and low-income countries that rely increasingly on this type of 
investment. 
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Appendix A: The Role of Mediating Factors for FDI Spillovers – A Conceptual Framework 
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B. Survey Year and Number of Domestic and Foreign Manufacturing Firms by Country

Country Survey 
year

Dom. mfg. 
firms

For. mfg. 
firms   Country Survey 

year
Dom. mfg. 

firms
For. mfg. 

firms

Albania 2007 87 23   Malaysia 2007 773 321

Algeria 2007 374 10   Mauritania 2006 112 16

Argentina 2010 681 111   Mauritius 2009 157 18

Armenia 2009 102 12   Mexico 2010 1,046 110

Azerbaijan 2009 95 23   Moldova 2009 86 22

Belarus 2008 86 13   Mongolia 2009 115 15

Bosnia Herzeg. 2009 113 10   Morocco 2007 354 103

Bolivia 2010 118 22   Mozambique 2007 284 56

Brazil 2009 851 59   Namibia 2006 114 37

Burkina Faso 2009 81 16   Nepal 2009 124 4

Burundi 2006 110 28   Nicaragua 2010 115 10

Cameroon 2009 87 29   Nigeria 2007 938 10

Chile 2010 673 102   Pakistan 2007 763 20

Colombia 2010 641 65   Panama 2010 101 14

Costa Rica 2010 272 53   Paraguay 2010 108 17

Cote d’Ivoire 2009 144 49   Peru 2010 673 87

Croatia 2007 364 47   Philippines 2009 692 262

Ecuador 2010 97 22   Poland 2009 137 14

Egypt 2008 1,103 36   Romania 2009 143 36

El Salvador 2010 104 20   Russia 2009 660 39

Ethiopia 2006 337 22   Rwanda 2006 54 14

Form. Yugoslavia 2009 98 23   Senegal 2007 243 16

Georgia 2008 109 14   Serbia 2009 117 19

Ghana 2007 271 19   South Africa 2007 579 101

Guatemala 2010 315 40   St. Vincent & Gr. 2010 124 24

Guinea 2006 122 15   Swaziland 2006 68 38

Guinea-Bissau 2006 72 9   Tajikistan 2008 98 15

Honduras 2010 130 18   Tanzania 2006 247 39

India 2006 2,134 37   Thailand 2006 800 230

Indonesia 2009 1,067 89   Turkey 2008 866 29

Jamaica 2010 103 16   Uganda 2006 276 58

Jordan 2006 305 48   Ukraine 2008 523 46

Kazakhstan 2009 169 14   Uruguay 2010 327 32

Kenya 2007 331 65   Uzbekistan 2008 87 34

Kyrgyzstan 2009 80 16   Venezuela 2010 71 14

Latvia 2009 65 24   Vietnam 2009 649 130

Lithuania 2009 85 19   Yemen 2010 238 5

Madagascar 2009 125 79   Zambia 2007 236 68

      SUM  25,199 3,440
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C. Number of Domestic and Foreign Manufacturing Firms by Sector

 Domestic firms Foreign firms

 All All Full foreign 
ownership

Partial foreign 
ownership

Sector No. % No. % No. % No. % 

Manufacturing 25,199 100.0 3,440 100.0 1,789 100.0 1,651 100.0

   Textiles 2,051 8.1 194 5.6 106 5.9 88 5.3

   Leather 275 1.1 42 1.2 25 1.4 17 1.0

   Garments 3,439 13.6 373 10.8 217 12.1 156 9.4

   Food 5,098 20.2 632 18.4 309 17.3 323 19.6

   Metals and machinery 3,878 15.4 534 15.5 286 16.0 248 15.0

   Electronics 697 2.8 188 5.5 103 5.8 85 5.1

    Chemicals and 
pharmaceuticals 1,986 7.9 391 11.4 198 11.1 193 11.7

   Wood and furniture 715 2.8 46 1.3 16 0.9 30 1.8

    Non-metallic and 
plastic materials 2,653 10.5 446 13.0 218 12.2 228 13.8

    Auto and auto 
components 370 1.5 75 2.2 37 2.1 38 2.3

   Other manufacturing 4,037 16.0 519 15.1 274 15.3 245 14.8

NB: Full foreign ownership: foreign participation = 100 percent. 
 Partial foreign ownership: 10 percent >= foreign participation < 100 percent. 
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D. Summary Statistics

Variable Obs Mean Std. Dev. Min Max

lnlpirst 18,287 8.4083 1.7609 -11.4958 20.4382

FDIY
sct 25,660 0.2648 0.2381 0.0000 1.0000

FDIY
sct,full 25,660 0.1406 0.1863 0.0000 0.9927

FDIY
sct,partial 25,660 0.1243 0.1556 0.0000 1.0000

lncapintirst 18,807 7.7379 2.1370 -4.0956 19.7083
FDI spillover potential      
ownsct 24,433 0.7251 0.1865 0.1000 1.0000
ownsct,full 21,002 1.0000 0.0000 1.0000 1.0000
ownsc,partial 22,995 0.5232 0.1731 0.1000 0.9900
marketsct 24,433 0.6745 0.2695 0.0000 1.0000
marketsc,full 20,720 0.6480 0.3118 0.0000 1.0000
marketsct,partial 22,923 0.6935 0.2704 0.0000 1.0000
inpsct 24,330 0.5695 0.2393 0.0000 1.0000
inpsct ,full 20,680 0.5506 0.2892 0.0000 1.0000
inpsct,partial 22,500 0.5968 0.2455 0.0000 1.0000
techsct 24,433 2.4402 0.7434 0.0000 4.0000
techsct,full 20,863 2.3593 0.8844 0.0000 4.0000
techsct,partial 22,995 2.5152 0.7710 0.0000 4.0000
Absorptive capacity      
gapisct 16,145 -0.6668 1.5280 -19.0525 7.4185
techirst 29,770 1.3461 1.1575 0.0000 4.0000
skillsirst 24,782 0.6381 0.3283 0.0000 1.0000
sizeirst 29,383 3.5342 1.3551 0.0000 8.6995
agglrct 29,770 0.3451 0.2797 0.0017 1.0000
expirst 29,471 0.1278 0.2825 0.0000 1.0000
National characteristics and institutional framework    
laborct 28,992 4.0926 0.2236 3.2619 4.6052
financect 28,992 3.7619 0.3497 2.3026 4.3820
educ1ct 21,091 0.1701 0.0424 0.0441 0.2746
educ2ct 26,205 0.2579 0.1445 0.0120 0.7200
rdct 16,743 0.0058 0.0031 0.0003 0.0110
investmentct 28,992 3.7998 0.3424 1.6094 4.4427
trade1ct 28,830 0.3361 0.1963 0.0453 1.1002
trade2ct 28,992 4.1718 0.3322 3.1781 4.4773
businessct 28,992 4.0884 0.2022 2.9069 4.4998
hhisct 25,804 0.1526 0.1587 0.0153 1.0000
incomect 29,238 7.3396 1.1107 4.5344 9.6946
Instruments      
FDIY

sc,lag 17,962 0.2730 0.2391 0.0000 0.9928
FDIY

sc,lag,full 17,962 0.1424 0.1872 0.0000 0.9927
FDIY

sc,lag,partial 17,962 0.1306 0.1615 0.0000 0.9740
lnipa_lengthsc,2000-2004 12,839 0.4321 0.7122 0.0000 1.7918
lntariffsct 25,808 2.0668 0.8026 0.0000 4.2277
lnexp_customssct 24,863 1.6805 0.7733 0.0000 5.1930
lnimp_customssct 25,456 2.2423 0.6483 0.0000 4.1972
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ABSTRACT 

This paper estimates euro area banks’ internal target capital ratios and investigates whether banks’ 
adjustment to the targets affects their credit supply and securities holdings during the financial 
crisis in 2005–2011. Based on data on listed banks and country-specific macro-variables, a partial 
adjustment model is estimated in a panel context. The results indicate, first, that an increase in 
the riskiness of banks’ balance sheets positively influences banks’ target capital ratios. On the 
euro area level, we find banks’ undercapitalisation in terms of Tier 1 capital ratio to be close to 
2 percentage points in the middle of 2008. While median capital gaps diminish towards the end 
of 2011, the heterogeneity across individual banks increases. Second, the adjustment towards 
higher equilibrium capital ratios has a significant impact on banks’ assets. The impact is more 
sizeable on security holdings than on loans, thereby suggesting a pecking order of bank assets for 
deleveraging. 

JEL classification: G01; G21

Keywords: banks, euro area, capital ratios, credit supply, partial adjustment model

1. INTRODUCTION

During the latest financial crisis, banks’ core capital was often insufficient to cover impairment 
losses arising from both loan and securities portfolios. The increasing vulnerability of the banking 
sector and considerable pressures from markets, regulators and policy makers highlighted the 
necessity to strengthen banks’ capital base and to reduce their exposure. While new stringent 
regulatory requirements for financial institutions call for higher capital levels (BIS, 2010a), banks 
usually operate above minimum regulatory solvency ratios with an additional capital buffer in 
order to minimise the risk of breaching the regulatory limit (ECB, 2007; Harding et al., 2013). 
This voluntary buffer, together with the regulatory capital, forms banks’ internal capital. Target 

1 Corresponding author: Mervi Toivanen; Bank of Finland, PO Box 160, FI-00101 Helsinki, Finland, +358 10 831 2883.
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capital ratios are also entity specific and vary over time, partly reflecting banks’ reaction to 
regulatory and market pressures. (Berger et al., 2008; Stolz and Wedow, 2011).

In the case of a capital shortfall, banks seek to close the capital gap and to reach their 
internal targets. They do so by increasing their core capital, adjusting their securities portfolios 
or decreasing their lending to the economy. In practise, the fastest ways to adjust to the new 
situation involve raising capital and selling off securities. As increasing core capital may be 
costly, especially during downturns when it is often needed to absorb losses, banks’ adjustment 
to target capital ratios is likely to negatively affect their loan supply. The decreasing availability 
of credit and higher cost of financing for the economy at large, in turn, exert adverse effects on 
economic activity.2 Hence, monitoring banks’ capital gap and the implied deleveraging pressures 
is important for policy makers. Although deleveraging has been a popular topic since the financial 
crisis and although several policy measures, such as TARP and EU bank capitalisation exercises, 
have been implemented to avoid deleveraging, academic evidence of deleveraging in the euro 
area is still lacking. 

This paper contributes to the literature by analysing the impact of the financial crisis on euro 
area banks. The analysis sheds light on two issues: First, what are the determinants of euro area 
banks’ internal target capital ratios? Secondly, has the financial crisis affected euro area banks’ 
balance sheets in general and banks’ lending and security holdings in particular? Banks’ internal 
targets are estimated on a bank-by-bank basis by using bank-level data on large and listed euro 
area banks, and the banking system's adjustment to target capital ratios is analysed by using 
capital targets and country-specific macroeconomic variables and by applying a partial adjustment 
model. The data period covers the latest financial crises starting from the first quarter of 2005, 
prior to the crisis, and extending to the last quarter of 2011. 

Overall, several indicators are shown to have a positive impact on banks’ internal target capital 
ratios. We find that a substantial part of the movement in internal targets arises from changes in 
banks’ risks and earnings associated with the economic conditions. On an aggregate basis, we find 
undercapitalisation in terms of the Tier 1 capital ratio close to 2.0 percentage points (p.p.) in the 
middle of 2008. The negative gap prevails at the end of 2010 but vanishes towards the end of the 
estimation period. While median capital gaps diminish, the heterogeneity across individual banks 
increases. The estimations suggest that more than a half of the individual institutions do not have 
a capital shortfall in the beginning of 2011. At the same time, some weak banks continue to lack 
adequate capital. Similar results are obtained for the total capital ratio. 

Turning to the impact of banks’ adjustment to target capital ratios on assets, the estimates 
indicate that closing a 1 p.p. capital gap dampens loan growth by between 2.0 and 2.3 p.p. in the 
medium term. The impact on security holdings is found to be larger, approximately 5.8–7.1%, 
thereby suggesting a pecking order of bank assets for deleveraging. 

The literature supports the analysis approach by showing that bank-specific factors are 
important in terms of capital levels and lending. In relation to solvency positions, large banks 
have lower capital ratios than smaller banks, while banks maintain higher ratios in countries with 
stringent capital requirements, active supervisors and effective corporate governance (Brewer et 
al., 2008). Further evidence is provided by Memmel and Raupach (2010), who indicate that banks 
with high asset volatility tend to have higher capital ratios. In addition to the importance of entity-
specific characteristics, the speed of adjustment towards the desired capital level is shown to vary 
across institutions.3 For instance, private commercial banks and banks with a high share of liquid 
assets adjust their capital ratios more quickly (Memmel and Raupach, 2010).

2 See BIS, 2010b; Miles et al., 2010; Ötker-Robe et al., 2010.
3 See, for instance, Jokipii and Milne, 2008; Memmel and Raupach, 2010 and Brewer et al., 2008.
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Banks’ adjustment towards the desired capital levels may consequently have implications 
for banks’ asset composition and lending activity.4 Such an adjustment can be triggered, for 
instance, by new regulation, notably the Basel Accords. Empirical papers suggest that in the US, 
the Basel I regulatory framework led to slightly decreased lending (particularly with respect to 
business lending), and that the risk-based capital standards were a significant factor in explaining 
the credit crunch of the early 1990s.5 In addition, using a structural model and data on large US 
commercial banks, Furfine (2000) indicates that changes in capital regulation influence banks’ 
decision making, affect commercial loan portfolios and explain the decline in loan growth. 
Similarly, Basel II requirements are shown to increase the volatility of bank lending, especially 
for undercapitalised and less liquid banks (Jacques, 2008; Gambacorta and Mistrulli, 2004). 
Additionally, analysis regarding the Basel III regulations suggests that the increase in capital 
requirement could exert a negative impact on banks’ lending volumes (BIS, 2010b). 

In addition to changes in the regulatory environment, bank-specific factors influence the 
credit supply. Puri et al. (2011) study German banks that were affected by the US financial crisis 
and that endured heavy losses from the subprime exposures and show that these banks rejected 
relatively more loan applications and thus restricted their lending to a greater extent than less-
exposed banks.6 In a similar vein, Brinkmann and Horvitz (1995) indicate that the loan growth of 
poorly capitalised banks is lower than that of better-capitalised competitors owing to reductions in 
bank capital. Banks with binding capital constraints also seem to reduce lending more than other 
banks in reaction to unanticipated drops in capital (Hancock et al., 1995; Peek and Rosengren, 
2000).7 Furthermore, Spanish banks with weaker capital and liquidity ratios as well as European 
and US banks with low solvency ratios, large shares of market-based funding and non-interest 
income are shown to reduce lending to a greater extent than other banks. (Jimenez et al., 2012; 
Gambacorta and Marques-Ibanez, 2011)

An individual bank’s response to changes in capital is also conditioned on the bank’s size. 
The results of Puri et al. (2011) are particularly strong for smaller and more liquidity-constrained 
banks as well as for mortgage loans. Hancock and Wilcox (1998) also show that small banks 
decreased their portfolios considerably more than large banks in response to the decline in their 
own bank capital. 

Lastly, banks’ capital targets and financial institutions’ adjustment towards these targets 
affect banks’ lending (Francis and Osborne, 2009; Berrospide and Edge, 2010). By using partial 
adjustment models, estimates on banks’ internal capital ratios and data on UK banks, Francis and 
Osborne (2009) show that banks with a surplus (shortfall) of capital relative to their target tend 
to record higher (lower) credit growth. Berrospide and Edge (2010) analyse US banks but find 
relatively modest effects of bank capital on lending. They indicate that factors such as economic 
activity and perceived macroeconomic uncertainty also play a role. 

The rest of the paper is organised as follows. Section 2 presents the dataset together with 
stylised facts on developments in the euro area banking sector since 2005. The partial adjustment 
model and the estimation results are discussed in Section 3, while Section 4 concludes.

4 Disentangling the impact of supply factors (which may be driven by changes in capital requirements) from demand factors is nevertheless 
difficult, as both factors contribute to loan growth. 
5 See, for instance, Bernanke and Lown, 1991; Hancock et al., 1995; Berger and Udell, 1994; Berger et al., 1995; Wall and Peterson, 1995; Peek 
and Rosengren, 1995 and Brinkmann and Horvitz, 1995.
6 Furthermore, Ivashina and Scharfstein (2010) show that banks that were more vulnerable to credit-line drawdowns, that were more reliant on 
short-term debt and that had limited access to deposit financing reduced their lending to a greater extent than their counterparts during the latest 
financial crisis.
7 The existence of a negative link between the capital gap and lending has also been confirmed by theoretical models. For example, based 
on a static model, Thakor (1996) shows that capital requirements linked solely to credit risks raise the cost of lending relatively to alternative 
investments, thus increasing credit rationing and reducing aggregate demand.
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2. DATA AND STYLISED FACTS

2.1. Bank data

Our dataset is based on the balance sheets and income statements of euro area listed banks 
available from Thomson Reuters Datastream. The dataset includes large and listed banks 
domiciled in Germany, France, Italy, Spain, Belgium and Austria. While some observations are 
available from 2003 onwards, our estimation period extends from the first quarter of 2005 until 
the fourth quarter of 2011 in order to ensure reasonable data coverage. Over the sample period, 
the total assets of the banks included in the sample constitute, on average, 60% of the total assets 
of credit institutions in the above-mentioned countries.8

Data are collected at the consolidated group level, including banks' foreign subsidiaries 
and branches. Although the majority of banks report balance sheets and income statements on 
a quarterly basis, some banks publish bi-annual data. In this case, missing quarterly observations 
are linearly interpolated in order to ensure a sufficiently large sample. Over the sample period 
only 10 percent of all observations consist of interpolated data, on average.

We extract information from Datastream on risk-weighted assets (RWAs), total assets, 
retained earnings, provisioning for loan losses, total investments9 and net loans (that is, total loans 
excluding inter-bank loans). Data on these variables are subsequently used to compute bank-
specific indicators that reflect the riskiness of the assets and earning capacity of the bank. To get 
the indicators, we divide the variables with total assets for each bank in the sample. Thus, the 
indicators include loan loss provisioning over total assets, total investments over total assets and 
risk-weighted assets over total assets (so called risk weights). Retained earnings over total assets 
is also calculated but we modify the indicator further and take quarterly growth for it. In addition, 
Datastream is used to obtain information on banks’ return on equity (ROE) and solvency ratios10, 
both the total capital ratio and the Tier1 capital ratio. ROE and capital ratios are in percentages.

In respect of balance sheets, the total assets of euro area listed banks increased from 2003 
to 2008. However, the financial crisis interrupted this increasing trend in 2009, and total assets 
started to decline. For instance, total lending declined by approximately 5% per year in 2009 and 
2010. While the mean ROE was relatively weak, banks' risk weights remained high in 2005–2001.  
(See Table 1 for summary statistics on several bank-specific variables.)

Table 1
Summary statistics of bank-specific variables used in the estimation (2005Q1–2011Q4), %

Mean Median
Return on equity (ROE) 8.67 9.92
Risk weight 64.50 67.41
Expected Default Frequency (EDFs) 0.68 0.10
Tier1 capital ratio 8.57 7.55
Total capital ratio 11.41 10.76

Note: Return on equity (ROE) as well as Tier 1 and total capital ratios are obtained directly from Thomson Reuters Datastream. Risk weight is 
calculated by dividing risk-weighted assets with total assets (both series obtained from Datastream). In case of missing quarterly observations, 
authors have interpolated the data. Expected default frequencies are from Moody’s.

Source: Authors’ computations based on Datastream and Moody’s.

 8 Data on credit institutions are obtained from balance sheet items (BSI) statistics reported by the ECB. The possibility of using BSI data in 
our analysis is limited because it includes neither regulatory concepts, such as risk-weighted assets or solvency ratios, nor income statements. 
Moreover, BSI data are only available at the aggregated level for the euro area as a whole and euro area countries; thus information on individual 
banks is lacking. Given that the average for a country can reflect many individual combinations of bank-specific variables, bank-level data is 
necessary to analyse the adjustment of banks properly.
 9 According to the data manual of Datastream, the series includes a bank’s investments in securities such as government bonds, municipal bonds, 
securities under repo agreements, trading account securities and mortgage backed securities. Also securities that are available for sale are included.
10 The solvency ratios are defined as regulatory Tier 1 (or total) capital over risk-weighted assets. Banks calculate these ratios according to 
supervisory regulations and Thomson Reuters Datastream collects the information from banks’ annual and interim reports.
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Turning to the solvency ratios, both the Tier 1 and the total capital ratios of listed euro area 
banks remained relatively stable from 2005 until the end of 2008. Since this time, the solvency 
ratios have started to increase (see Figure 1). Over the estimation period, the Tier 1 capital ratio 
stood at 8.6%, and the total capital ratio, at 11.4%, on average. 

Looking at the distribution among the sample, the capital ratios of the banks in the sample were 
rather close to each other until the beginning of the financial crisis, while from 2009 onwards, the 
ratios have improved faster for the upper part of the distribution and for an average bank than for 
the lower part of the distribution. Nevertheless, throughout the sample period, the banks’ ratios 
remained above the regulatory minimum, on average. Given the broadly stable risk-weighted 
assets from 2009 onwards, the increases in the banks’ Tier 1 and total capital ratios were mainly 
driven by developments on the liability side of the banks’ balance sheets. In addition to the new 
capital raised from market sources via the issuance of shares, the banks benefited capital injections 
from public authorities and resorted to internal capital accumulation in the form of retained 
earnings. Indeed, after having recorded losses in 2008, the listed euro area banks returned to profit 
in the second half of 2009. It is only towards the end of the sample period that the importance of 
reshuffling assets towards less risky exposures and deleveraging pressures increased.

Figure 1
Tier 1 capital ratio and total capital ratio for listed euro area banks (%)
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Notes: Individual bank-level capital ratios are collected by the Thomson Reuters Datastream from banks’ annual and interim reports. Banks 
calculate the ratios according to supervisors’ regulations and definitions. A capital ratio is defined as the Tier 1 capital ratio or total capital 
ratio over risk-weighted assets. In case of missing quarterly observations, authors have interpolated the data. The horizontal line in the bars 
represents the median of the distribution, and the blue area, the 95% confidence intervals. The limits of the boxplots indicate the first and third 
quartiles of the distribution.

Source: Thomson Reuters Datastream and authors’ calculations

2.2. Other data sources

In addition to the information on banks’ financial statements, other statistical data sources are 
used to capture the riskiness of a bank’s balance sheet, the bank’s credit standards, loan demand 
factors and the macroeconomic conditions of individual countries. In the estimation, country-
level data on different indicators and macro-variables are associated with each individual bank 
according to the location of the bank’s headquarter.

First, we add expected default frequencies (EDFs) computed by Moody’s for each bank in the 
sample. EDFs provide an estimate of the probability that a bank will default within one year, and 
therefore represent the market’s perceived riskiness of the institution. From the beginning of the 
2000s, the expected default frequencies of euro area listed banks have remained stable at a low 
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level, before increasing abruptly in the wake of the financial crisis. This holds both for the mean 
and the distribution measured at the inter-quartile range. The perceived risk increased to a greater 
extent for banks in the upper part of the distribution, namely the weakest banks, than for the 
strongest banks in the beginning of 2009. 

Second, we include country-specific statistics on credit standards available from the Bank 
Lending Survey (BLS) compiled by the European Central Bank (ECB).11 In this survey, the 
senior loan officers report on the importance of factors such as the perception of risks related to 
the industry- or firm-specific outlook, expectations regarding economic activity and the impact 
of changes in a bank’s own funding conditions on the bank’s credit standards applied while 
approving loans and credit lines to enterprises. Moreover, the loan officers share their views on 
the expected and actual loan demand by firms. Since the onset of the financial crisis, aggregate 
credit standards and expectations regarding loan demand have co-moved with the macroeconomic 
developments in the euro area. The credit standards tightened substantially in 2008−2009, while 
demand exhibited cyclical behaviour, increasing in 2005−2007 and declining during the crisis. 
The aggregate figures nevertheless mask any notable country differences.

Lastly, to control for macroeconomic conditions, the dataset includes quarterly macroeconomic 
variables for each country. Gross domestic product (GDP) is taken from Eurostat in nominal 
and real terms.12 The annual growth in stock prices is calculated on the basis of the Euro Stoxx 
50 index, reflecting the development of the 50 largest companies in terms of capitalisation, as 
available from Thomson Reuters Datastream.

3. ESTIMATION BASED ON A PARTIAL-ADJUSTMENT MODEL

Macroeconomic and bank-specific shocks affect banks’ internal target capital ratios and 
banks’ responses, which involve adjusting their asset management strategies, lending policies and 
securities holdings. This adjustment process is modelled with a partial adjustment model, which 
is developed in two separate steps.13 

In the first step, we concentrate on the relationship between bank-specific characteristics 
and the target capital ratio. Risk indicators are used to estimate a target capital ratio for each 
entity, while controlling for the bank’s capacity to generate income and accounting for certain 
structural characteristics, such as bank size. To account for risk, both market evaluation and bank 
accounting items are considered. Based on the estimated parameters, a bank’s time-varying capital 
gap between the desired (unobserved and internal) target capital ratio and the actual (observed) 
capital ratio is then computed for each time period. In the second step, the adjustment of loans and 
securities is explained using the estimates on the bank’s capital gap and variables related to the 
macroeconomic environment.

3.1. Estimating the target capital ratio

The first step focuses exclusively on the link between a bank’s target capital ratio and the 
riskiness of the bank’s balance sheet, the bank’s earning capacity and the degree to which the 
bank is exposed to market discipline. Banks’ internal time-varying target capital ratios, k*

i,t, which 
are not known to the public, are modelled as a function of bank-specific risk indicators, RISKi,t, 
and variables that capture the bank’s capacity to accumulate income, INCi,t (see equation 1). Other 

11 For more information on the euro area BLS, see http://www.ecb.europa.eu/stats/money/surveys/lend/html/index.en.html. 
12 More information on GDP data is available at http://epp.eurostat.ec.europa.eu/portal/page/portal/national_accounts/introduction.
13 Another option would be to model deleveraging process with the partial adjustment model. However, we concentrate on capital as we want to 
induce the impact of changing equity on banks’ assets.
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factors, such as market pressures, the bank’s business model, the bank’s strategy and specificities 
of the market in which the bank operates, are included in αi.

 k*
i,t = αi + θ1RISKi,t + θ2INCi,t (1)

Owing to market frictions and adjustment costs, it takes several periods for banks to adjust 
from their current capital levels towards their internal targets. Hence, a partial adjustment model 
is applied to describe how a bank closes the gap between its capital ratio in the previous period,  
ki,t–1, and its internal target capital ratio, k*

i,t–1. This process is presented in equation (2): the 
observed change in publicly disclosed capital ratio, Δki,t , is a function of the gap between the 
internal target and (observed) capital ratio (k*

i,t–1 – ki,t–1) in the previous period. This gap is closed 
at speed λ, which lies between 0 and 1. In addition, an error term, εi,t, captures idiosyncratic 
shocks during the adjustment. 

 Δki,t = λ(k*
i,t–1 – ki,t–1) + εi,t ,     0 < λ < 1 (2)

Substituting (1) into (2) and rearranging the expression gives equation (3). 

 ki,t = λαi + (1 – λ) ki,t–1 + λθ1RISKi,t–1 + λθ2INCi,t–1 + εi,t (3)

The equation (3) is estimated using the panel of euro area listed banks over 2005Q1 – 2011Q4 
period, constituting 28 quarters per bank. The estimations are run with two-stage least squares 
(TSLS) method with cross-sectional fixed effects for both regulatory solvency ratios (Tier 1 
capital ratio and total capital ratio) as the dependent variable.14 We apply the TSLS estimation 
method because standard OLS estimation may arguably suffer from endogeneity bias.15 

By construction, the first lag of capital ratio is incorporated as an explanatory variable to 
account for a bank’s lagged adjustment and it is expected to correlate positively with the capital 
ratio. Regarding the risk and income indicators, we also include the first lags of these variables 
in the equation (3). Several combinations of explanatory variables are tested to account for the 
different channels that affect the target capital ratio. Indicators referring to a bank’s income 
capacity include return on equity (ROE) and retained earnings over total assets. The coefficients 
are expected to be positive, as a bank’s earnings support the capacity to accumulate capital through 
retention.16 To reflect the riskiness of a bank, we consider indicators based on balance sheet items, 
namely, loan loss provisioning over total assets and total investments over total assets, as well 
as indicators based on the market’s view of the bank’s situation, i.e., expected default frequency 
(EDF) and log-odds EDFs.17 For all of these indicators, risk is expected to exert a positive impact 
on the target capital ratio, as a bank with riskier balance sheet should have a higher capital buffer 
to cover its exposures.18 

14 For more information on the estimation method, see Baltagi (2008).
15 With endogeneity, the idiosyncratic shocks captured by the error term, εi,t, are correlated not only with dependent variable (target capital ratio) 
but also with explanatory variables related to banks’ income capacity and riskiness. Such a bias makes estimated OLS coefficients biased and 
inconsistent.
16 In principle, profitability ratios may also exert a negative impact on the capital ratio since they also reflect the implicit cost of capital, in that 
part of the profits are paid out to stakeholders. However, as banks usually keep part of their profits as retained earnings, we expect higher net 
income to result in a higher capital ratio.
17 Log-odds ratios, LOR, are calculated as LOR = log((EDF)/(1– (EDF)).
18 However, credit risk and market perceptions may exhibit pro-cyclical behaviour. For instance, loan losses tend to increase during economic 
downturns, depleting banks’ capital position and solvency ratios. Moreover, EDFs started to increase only at the beginning of the financial crisis. 
Hence, these indicators may be negatively correlated with capital ratios. The first lags of capital ratios are introduced in the regressions to reduce 
the impact of cyclicality.
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The TSLS method requires instrumental variables. We instrument explanatory variables  
(ki,t–1, RISKi,t–1 and INCi,t–1) with their corresponding second and third lags (ki,t–2, ki,t–3, RISKi,t–2, 
RISKi,t–3, INCi,t–2 and INCi,t–3).

19 The idea in using the lagged values of explanatory variables is 
that they are less likely to be influenced by current shocks. Theoretically, we have good reasons 
to expect that these instruments perform well. From the statistical perspective, instruments are 
judged to be valid when they are relevant and exogenous. The selected lags are indeed relevant 
as each of the exogenous variables (ki,t–1, RISKi,t–1 and INCi,t–1) is strongly correlated with 
its corresponding second and third lag. As for instrument exogeneity, we can use the Sargan 
J-test. This test for overidentifying restrictions indicates that the instruments are valid in all our 
specifications and the test statistics is reported with the results.

The results for the target capital ratio measured with the Tier 1 capital ratio are presented in 
Table 2. Overall, the estimated coefficients are in line with our a priori expectations. The lagged 
dependent variable has a positive sign and is statistically significant, consistent with a partial 
adjustment model that assumes some delay in the closure of the capital gap.

Regarding the income indicators, return on equity (ROE) and quarterly change in retained 
earnings over total assets exert positive effects on capital ratios, although the coefficients are not 
statistically significant. This positive (but not significant) correlation between profitability and 
solvency ratios is in line with the results of Berrospide and Edge (2010), who report that the bank 
holding companies tend to increase capital when profits, measured with return on assets, rise. The 
lack of significance for the coefficient may reflect the fact that the income indicators also reflect 
banks’ cost of capital, as mentioned by Francis and Osborne (2009). 

Table 2
Determinants of the target Tier 1 capital ratio

Equation 1 Equation 2 Equation 3 Equation 4

Lagged capital ratio 0.86 0.83 0.77 0.86
  [0.03]***   [0.03]***   [0.03]***   [0.03]***

Change in retained earnings over total assets 0.07 0.03 0.03 ..
[0.07] [0.07] [0.06] ..

Provisioning over total assets 1.32 .. .. 1.38
  [0.40]*** .. ..   [0.40]***

Expected default frequency (EDF) .. 0.08 .. ..
..   [0.02]*** .. ..

Log-odds EDFs .. .. 0.15 ..
.. ..   [0.02]*** ..

Change in return on equity .. .. .. 0.01
.. .. .. [0.01]

Constant 1.05 1.35 2.94 1.09
  [0.21]***   [0.23]***   [0.38]***   [0.22]***

Number of observations 756 728 728 756

Cross-section 27 26 26 27

Sargan J-test statistics 5.81 4.98 2.57 3.70

Notes: The estimation period covers 2005:1─2011:4. Standard deviations are reported under the point estimates in brackets. (*), (**), and (***) 
indicate statistical significance at 10%, 5%, and 1%, respectively. The Sargan J-statistic indicates the validity of the model. The critical value 
for the Sargan J-test is 40.11 (38.89), with 27 (26) degrees of freedom at a significance level of 5%. As test statistics is below the critical value, 
null hypothesis of valid instruments can be accepted.

19 In addition, cross-section fixed dummies also serve as instruments.
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Turning to the risk indicators, increasing risk is shown to have a positive effect on banks’ 
internal targets, inducing the institutions to strive for higher capital levels. The ratio of loan loss 
provisions over total assets is statistically significant and positively correlates with the Tier 1 
capital ratio.20 Meanwhile, the ratio of total investments over total assets, another measure of risk, 
exhibits a positive relationship with the Tier 1 capital ratio. This relationship is not significant 
at the 10% level, however. In addition, expected default frequencies (EDFs) are significantly 
and positively related to the solvency ratios. This result can be interpreted to indicate markets’ 
ability to recognise that a bank’s risks call for a higher capital position in the future. Markets’ 
perceptions regarding a bank’s riskiness and need to raise more capital to cover its risk exposure 
are subsequently reflected in the bank’s internal target.

The results obtained for the Tier 1 capital ratio also apply to the total capital ratio to a large 
extent (see Table 3). In both cases, the lagged dependent variable and indicators for risk enter the 
equations with positive signs. Overall, the positive relationships between the target capital ratios 
and the various risk indicators confirm the view that banks with high risk in their balance sheets 
also orient themselves towards high capital levels.

Table 3
Determinants of the target Total capital ratio

Equation 1 Equation 2 Equation 3

Lagged capital ratio 0.67 0.60 0.52
  [0.05]***   [0.05]***   [0.06]***

Change in retained earnings over total assets 0.15 0.09 0.10
[0.13] [0.13] [0.13]

Provisioning over total asset 2.03 .. ..
  [0.76]*** .. ..

Expected default frequency (EDF) .. 0.18 ..
..   [0.04]*** ..

Log-odds EDFs .. .. 0.28
.. ..   [0.04]***

Constant 3.59 4.50 7.34
  [0.51]***   [0.59]***   [0.90]***

No. of observations 756 728 728

Cross-section 27 26 26

Sargan J-test statistics 15.11 10.26 6.41

Notes: The estimation period covers 2005:1─2011:4. Standard deviations are reported under the point estimates in brackets. (*), (**), and (***) 
indicate statistical significance at 10%, 5%, and 1%, respectively. The Sargan J-statistic indicates the validity of the model. The critical value 
for the Sargan J-test is 40.11 (38.89), with 27 (26) degrees of freedom at a significance level of 5%. As test statistics is below the critical value, 
null hypothesis of valid instruments can be accepted.

20 Berrospide and Edge (2010) and Francis and Osborne (2009) also show that larger charge-off rates and provisions support higher capital ratios.
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3.2. Deriving the capital gap

Based on the estimated equations for the Tier 1 capital ratio and the total capital ratio, 
target capital ratios (k*

i,t) are computed for each individual bank by making use of the estimated 
parameters of equation (3) in equation (1).21 The capital gap, GAPi,t, for each individual bank i at 
time t is subsequently derived as follows:

 GAP
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where k*
i,t represents the bank’s target capital ratio at time t and ki,t–1 is the bank’s actual capital 

ratio at time t–1. Equation (4) thus presents the deviation of a bank’s actual capital ratio in period 
t–1 from the target at time t in terms of the Tier 1 capital ratio and total capital ratio. A positive 
(negative) value of the capital gap represents a capital shortfall (surplus) relative to the long-run 
target capital ratio.

Figure 2
Estimates of the capital gap for the banks in the sample (percentage points)
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Source: Authors’ calculations. 

Figure 2 presents the capital gap (expressed in percentage points, i.e., the needed capital over 
risk-weighted assets) and its distribution across euro area banks over time. The gap regarding 
the Tier 1 capital ratio is presented on the left-hand side, and the gap regarding the total capital 
ratio, on the right-hand side. Comparing the two set of results, the gaps estimated for both capital 
ratios are quite similar. At the beginning of the estimation period, both capital gaps are positive, 
indicating that the banks lag behind their internal targets. The analysis thus suggests that the 
banks' capital is not adequate to cover the risks that they are accumulating in their balance sheets. 
In economic terms, this outcome is logical, as low levels of equity help banks to obtain high 
short-term ROE and thus profitability, which is lucrative for investors. Implicit government 
guarantees and moral hazard may have further facilitated the omission of prudent standards. The 
gaps subsequently start to widen as risks materialise, loan losses increase and the financial crisis 

21 Thus, the target capital ratios are bank-specific and vary over time. 
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deepens in 2007–2008, reaching their highest point of approximately 2.0% in the middle of 2008. 
From then onwards, the capital gaps start to slowly narrow as the banks are forced to recapitalise.

While the median gap based on the total capital ratio becomes negative in the beginning of 
2010, the median gap based on the Tier 1 capital ratio remains positive until the first quarter of 
2011. Although median capital gaps diminish towards the end of 2011, variation across banks 
increases and high heterogeneity between banks remain in the euro area banking sector. While 
some weak banks continue to lack adequate capital, the estimations suggest that more than a half 
of the individual institutions do not have a capital shortfall in the beginning of 2011. This result 
is important since banks with a capital shortfall cannot expect banks with a capital surplus to 
compensate for their deficit at the sector level. Hence, the situation may be more adverse than the 
mean capital gap suggests.

3.3. Estimating the adjustment towards the target capital ratio

Banks have several possibilities to close their capital gap by adjusting the liability side or asset 
side of their balance sheets. However, in practise, the fastest way for a bank to balance its capital 
position is to issue new equity, to increase retained earnings or to reduce the amount of its loans 
and the size of its portfolio. However, as issuing equity can be costly during the time of a crisis, 
we assume in this paper that the adjustment operates mainly through deleveraging. 

Thus, in the second step of the estimation, we use the obtained capital gap as an explanatory 
variable while controlling for macro-variables. A dynamic panel model is estimated for two 
different balance sheet items, itemi,t, namely, the total loans and total securities (see equation 5). 
The estimations are run with two-stage least squares (TSLS) method with cross-sectional fixed 
effects.

 Δlog(itemi,t) = β0 + β1Gapi,t–1 + β2 Δlog(GDPj,t–1) + β3Xj,t–1 + β4 Δlog(itemi,t–1) + εi,t (5)

We specify the model in growth rates as we are interested in the implications of capital gaps 
on banks’ balance sheets. The explained variables, loans and security holdings, are expressed in 
terms of quarterly change. And the explanatory variables are also expressed in growth rates or 
depict a change between two subsequent time periods. The specification also takes into account 
non-stationary of the variables.

Regarding the capital gap of a bank, Gapi,t–1, we use the two alternative variables based on the 
target Tier 1 capital ratio and the target total capital ratio.22 In both cases, the capital gap, measured 
as the difference between the bank’s target and actual capital ratio, is expected to have a negative 
impact. If the capital ratio of a bank is below its target, the gap is positive (see equation 4), and 
the growth in the balance sheet items should be adversely affected since banks partly deleverage 
to increase their solvency ratios.

To control for macroeconomic conditions, the annual growth rate of gross domestic product 
(GDPj,t–1) is also included in the model. The variable refers to the economic activity in the country 
j in which the bank i’s headquarter is located.23 GDP growth is expected to have a positive impact 
on asset growth and loan growth. 

22 We use equations 1 and 2 in Table 1 to calculate the Tier 1 capital gap. Similarly, when deriving the capital gap for the total solvency ratio, 
equations 1 and 2 in Table 2 are used. These equations incorporate the changes in retained earnings over total assets, expected default frequencies 
(EDFs) and loan loss provisioning over total assets as explanatory variables.
23 The combination of the bank-specific capital gap with country-specific macro-variables reflects the lack of publicly available data that would 
enable us to consider the geographical dispersion of exposure at the institutional level. Nonetheless, internationally active banks may not be 
affected by the developments in the home country alone. Still, an individual bank’s capital gap is defined at the bank group level, representing 
a group’s capital shortfall/surplus in relation to its overall risk position (including foreign lending). 
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Other exogenous variables (Xj,t–1) are incorporated to account for either supply or demand 
channels. First, we include information from the ECB bank lending survey. In the survey, banks 
reply to questions concerning the perceived changes in loan demand and questions on banks’ 
own credit standards (indicating supply factors). Loan demand is expected to correlate positively 
with loan growth, while a tightening (easing) of credit standards is expected to dampen (increase) 
loan growth and thus to correlate negatively with loan growth. Second, we include stock prices 
to reflect the overall financing conditions of the economy. Stock prices are expected to correlate 
positively with the explained variables. Lastly, the dynamic model also includes the lagged growth 
rate of dependent variable (itemi,t–1) as well as an error term. 

Regarding the instrumental variables, we use the second and third lags of the explanatory 
variables (Gapi,t–1, GDPj,t–1 and Xj,t–1) as instruments.24 However, the lags for the total loans and 
total securities (itemi,t) are not included in the instrument list. As the lagged values of explanatory 
variables are less likely to be influenced by current shocks, they are expected to perform well. 
Indeed, based on the statistical examination, the instruments are valid as they are relevant and 
exogenous.

The results for the estimations on balance sheet adjustments are presented in Table 4 (where 
the capital gap is calculated on the basis of the Tier 1 capital ratio) and Table 5 (where the capital 
gap is based on the total capital ratio). The left-hand side of the tables presents the adjustment 
effect for net loans, while the right-hand side of the tables contains the results for the adjustment 
of securities portfolio. 

Starting with the adjustment of net loans, the capital gap enters the estimations with a negative 
sign, as expected, and is statistically significant in explaining the development of the loan 
portfolio. Moreover, GDP growth and loan demand by non-financial corporations (NFCs) are 
found to be significant in explaining loan growth. The credit standards applied by banks on loans 
to NFCs appear to exert a negative impact on loans, reflecting the adverse effect of tightening the 
credit supply; however, this effect is not statistically significant. 

The estimated adjustment based on the Tier 1 capital ratio target seems to be somewhat 
higher than that based on the total capital ratio target. This result reflects the distinct composition 
of the capital on which capital ratios are based. While Tier 1 capital is more narrowly defined 
and mainly contains equity capital, which is more readily usable to absorb losses, total capital 
includes also other capital-like instruments. When risks materialise, Tier 1 equity capital acts as 
a first line of defence and is more severely affected, as it buffers against losses. Therefore, the 
capital gap between the target Tier 1 capital ratio and the actual Tier 1 capital ratio induces larger 
changes in a bank’s balance sheet than the capital gap between the target and the actual total  
capital ratios. 

24 In addition, cross-section fixed dummies also serve as instruments.
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Table 4
Balance sheet adjustments based on the Tier 1 capital gap

NET LOANS SECURITIES

Capital gap -2.78 -8.2
[1.66]*  [3.35]**

Lagged nominal GDP growth 0.44 0.14
  [0.17]*** [0.13]

BLS credit demand NFCs realised 0.07 ..
  [0.02]*** ..

Annual growth in stock prices .. 0.09
..  [0.05]**

Lagged explained -0.31 -0.41
 [0.16]**  [0.17]**

Constant 6.60 11.01
  [2.06]***   [4.00]***

Long run impact of the capital gap -2.126 -5.816

No. of observations 624 648

Cross section 26 27

Notes: The estimation period covers 2005Q1 to 2011Q4. Standard deviations are reported under the point estimates in brackets. (*), (**), and 
(***) indicates statistical significance at 10%, 5%, and 1%, respectively. Net loans exclude interbank loans. NFCs stand for non-financial 
corporations. Two dots mean that the variable was not used in the model. For the calculation of long-run impact, see footnote 25.

Turning to the adjustment of securities portfolios, a bank’s capital gap (i.e., a shortfall of 
capital with respect to the bank’s target), exerts a negative and significant impact on the bank’s 
securities portfolio. Although GDP fails to be statistically significant, its coefficient remains 
positive. Banks are likely to rely more on market prices than on demand indicators in deciding on 
their investment portfolios. Indeed, the annual growth of stock prices positively correlates with 
a bank’s securities portfolio, possibly reflecting that swift changes in the market environment and 
investor expectations positively influence a bank’s decision to invest in securities. 

Overall, the estimates suggest that the capital gap plays an important role in explaining 
loans offered within the euro area banking sector throughout the estimation period. Compared 
to a situation in which banks’ actual capital ratios do not deviate from the target, a 1-percentage-
point capital shortfall is estimated to reduce loan growth by 2.0 to 2.3 percentage points over the 
long term.25 Given that at the trough of the financial crisis, the capital gap is estimated to have 
reached 2 p.p., banks’ adjustment to a higher target capital ratio could have decreased loan growth 
by more than 4% in cumulated terms.

25 The long-run impact is computed by dividing the short-term coefficient of the capital gap (β1) by the dependent variable’s speed of adjustment 
(λ), which is defined as (1 – β4). (See Francis and Osborne, 2009). While the speed of adjustment (λ) is fixed in this set-up, it would be possible to 
experiment with time and bank-specific adjustment speed. This is, however, beyond the scope of this paper.
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Table 5
Balance sheet adjustments based on the total capital gap

NET LOANS SECURITIES

Equation 1 Equation 2 Equation 1

Capital gap -2.93 -2.74 -10.00
 [1.23]**   [1.05]***  [4.04]**

Lagged annual growth in real GDP .. 0.66 ..
..    [0.25]*** ..

Lagged nominal GDP growth 0.61 .. 0.12
 [0.24]** .. [0.15]

BLS credit demand NFCs realised 0.06 0.08 ..
 [0.02]**    [0.02]*** ..

Annual growth in stock prices .. .. 0.13
.. ..  [0.05]**

Lagged explained -0.29 -0.33 -0.42
[0.16]* [0.17]*  [0.19]**

Constant 5.09 4.98 5.61
  [1.05]***   [0.98]***   [2.02]***

Long run impact of the capital gap -2.262 -2.061 -7.050

No. of observations 648 648 648

Cross section 27 27 27

Notes: The estimation period covers 2005Q1 to 2011Q4. Standard deviations are reported under the point estimates in brackets. (*), (**), and 
(***) indicates statistical significance at 10%, 5%, and 1%, respectively. Net loans exclude interbank loans. NFCs stand for non-financial 
corporations. Two dots mean that the variable was not used in the model. For the calculation of long-run impact, see footnote 25.

Based on the estimations, the long-run elasticity of securities portfolios is higher than that 
of net loans. The estimated long-term elasticity for securities varies by approximately 5.8–7.1 
percentage points, well above the corresponding elasticity for loans. This result supports the view 
that, since the onset of the financial crisis, euro area banks have deleveraged their assets along 
a “pecking order”, reducing securities holdings to a greater extent than the loan supply. This 
finding can be explained by several factors. First, as the maintenance of customer relationships is 
an important part of the prevailing banking business model, credit institutions would be reluctant 
to jeopardise important client relationships by refusing to roll-over existing loans or to grant new 
ones. Second, the banking sector has received support via a number of government schemes that 
include conditions to maintain a minimum level of credit growth to the private sector. Third, loans 
are typically rather illiquid assets, and shedding existing loans from the balance sheet is difficult, 
particularly during a crisis when the securitisation and syndication markets are at a standstill. 

3.4. Robustness

As a robustness test, the second-step estimations are run by defining all the explanatory 
variables in levels.26 These estimations confirm the previous results, revealing the capital gap, 
GDP, credit supply, demand factors and stock prices as significant variables. Moreover, the long-
term impact on securities portfolios is again found to be more pronounced than that on net loans, 
with a long-term impact of approximately 3.4 for securities and 2.4−2.8 for net loans.

26 In this case, instead of equation 5, we estimate the following equation: itemi,t = β0 + β1Gapi,t–1 + ∑j = 1 δ1,jGDPt – j + ∑j =1 δ2,j Xt – j + φitemi,t – 1 
+ trend + εi,t .  
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Our estimates suggest that the deleveraging of loans is relatively stronger in the euro area 
than in the UK or in the US, as the estimated impact found in this paper is more pronounced 
than that reported by Berrospide and Edge (2010) and Francis and Osborne (2009). The former 
authors find that a 1-percentage-point increase in the capital ratio of US banks leads to an 
increase of 0.7−1.2 percentage points in annualised loan growth in the long term, while the latter 
authors suggest that the total effect of changes in the regulatory requirements of UK banks is 
approximately 1.2 percentage points. The differences in the results may be partly explained by the 
different estimation periods. Francis and Osborne (2009) use British data from 1996 to 2007, and 
Berrospide and Edge (2010) analyse the 1992Q1−2009Q3 period in the US, while we examine 
the years of the financial crisis, during which most of the deleveraging took place in the euro area. 

In addition, although our estimation methodology broadly follows that of Francis and Osborne 
(2009) and Berrospide and Edge (2010), some differences remain. Francis and Osborne (2009) 
implement GMM to estimate the target capital ratio in the first step and use OLS with fixed 
effects in the second step, as there is no lagged dependent variable in the second-step equations. 
Berrospide and Edge (2010) estimate OLS with fixed effects for both steps. We apply TSLS with 
fixed effects in both steps.

4. CONCLUDING REMARKS 

Operating above minimum capital requirements, banks maintain an additional capital buffer, 
which, together with the regulatory requirements, composes banks’ internal capital target. 
Occasionally, banks’ actual capital ratios may differ from their internal targets, leading to a capital 
surplus or deficit vis-à-vis the target. If a bank’s capital position constitutes a deficit, pressures 
to close its capital gap and to increase its solvency ratios may trigger an adjustment process. To 
restore its capital ratios, the bank may reduce lending or otherwise adjust its balance sheet. Indeed, 
the recent financial crisis has highlighted the importance of financial intermediary characteristics 
and equity capital as determinants for the provision of credit to borrowers. As a continuous flow 
of credit is of vital importance to maintain investment and real activity, banks’ capital gap and 
implied deleveraging pressures are important issues for the conduct of monetary policy.

In this paper, we have estimated a partial adjustment model in a panel context using various 
indicators to examine the impact of risk in a bank’s balance sheet on the bank’s internal target 
capital ratio and to determine the implications of closing the capital gap on the bank’s lending 
and securities holdings. Our paper adds to the literature by concentrating on euro area banks and 
by providing evidence on the impact of deleveraging pressures during the latest financial crisis, 
while previous studies have disentangled the effects in the US and UK banking sectors over 
different time periods, during which such pressures may have been more difficult to detect.

We provide empirical evidence that the internal capital targets play a significant role in the 
adjustment of euro area banks. Based on the estimates, we find undercapitalisation in terms of 
the Tier 1 capital ratio close to 2.0 p.p. in the middle of 2008, and the negative gap remains at the 
end of 2010. Movement in internal target capital ratios arises from changes in banks’ risks and 
earnings, although the estimated range of the impact remains large. Only from 2010 onwards, 
the capital gaps start to narrow as the banking sector is slowly recovering from the crisis. The 
heterogeneity across banks nevertheless remains considerable. The results for the total capital 
ratio are similar. 

As our results show bank undercapitalisation in relation to banks’ risks and earnings just 
before the onset of the latest financial crisis, the new Basel III capital and liquidity requirements 
as well as new macroprudential policy measures seem well-placed. The purpose of these new 
regulatory initiatives is to strengthen banks’ capital and liquidity positions, improve the quality 
of the capital and decrease bank leverage. All these measures should reduce the vulnerability of 
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the banking sector and improve financial stability, making the occurrence of financial crisis less 
frequent. 

The undercapitalised banks tend to restrict the provision of loans to the economy, as the 
relatively higher cost of bank equity leads banks to deleverage in order to reach their target capital 
ratios. Regarding the banks efforts to close the capital gap, we find evidence for significant impact 
on lending in the euro area. The estimates indicate that closing a 1 p.p. capital gap dampens loan 
growth by between 2.0 and 2.3% in the long-term. Given that at the trough of the financial crisis, 
the capital gap is estimated to have reached 2 p.p., banks’ adjustment to a higher target capital 
ratio could have decreased loan growth by more than 4% in cumulated terms. Compared to 
loans, the impact on security holdings is found to be more pronounced and to be approximately 
5.8−7.1%. The results thereby suggest that euro area banks have deleveraged their assets along 
a pecking order.
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ABSTRACT 

Recent studies on the relationship between financial development and poverty have been 
inconclusive. Some claim that, by allowing more entrepreneurs to obtain financing, financial 
development improves the allocation of capital, which has a particularly large impact on the poor. 
Others argue that it is primarily the rich and politically connected who benefit from improvements 
in the financial system. This paper looks at a sample of 37 countries in sub-Saharan Africa from 
1992 through 2006. Its results suggest that financial deepening could widen income inequality 
and increase poverty, if not accompanied by stronger property rights. Similarly, interest rate and 
lending liberalization alone could be detrimental to the poor without institutional reforms, in 
particular stronger property rights and wider access to credit information.

JEL classification: O11, O16, G00

Keywords: financial development, poverty alleviation, income distribution, Africa

I. INTRODUCTION

While financial development and its effects on economic growth have attracted considerable 
attention in the literature, far less work has been done on the relationship between financial 
deepening and poverty. Theory provides conflicting predictions. Empirically, the results have 
been equally mixed. Yet, lack of access to finance has been argued to be one of the main factors 
behind persistent poverty and, more generally, the 2008 financial crisis has triggered renewed 
questioning on the benefits of financial development.2 

1 Corresponding author: The World Bank, 1850 I Street NW, Washington, DC 20433, United States; email rsingh9@worldbank.org.
2 There has also been a considerable literature on the impact of growth and poverty and on how best to reduce income inequality. This paper does 
not try to argue that financial deepening is the most effective and direct way to reduce poverty, but only discusses a possible association between 
these two variables.



Raju Jan Singh, Yifei Huang • Journal of Banking and Financial Economics 1(3)2015, 130–151

© Faculty of Management University of Warsaw. All rights reserved. 

DOI: 10.7172/2353-6845.jbfe.2015.1.6

131131

Moreover, little of the research that has been done has focused on Africa, despite the prevalence 
of poverty in this region. Cross-country studies have tended to favor larger samples and focus on 
developing countries at best. While using a broader sample increases the degrees of freedom, 
it may also introduce unwanted heterogeneity if factors explaining income distribution or poverty 
differ between country groups. More recent country specific time-series analyses, while reducing 
the heterogeneity of the sample, have difficulties capturing the possible role of institutional factors 
because these change very slowly over time, but could nevertheless show critical in explaining 
the association between finance and poverty.

Furthermore, financial development is a complex process involving a number of intermediaries. 
Recent empirical studies have argued that, while necessary, financial liberalization may not 
be sufficient to foster an environment where the financial sector could function effectively. 
Institutional reforms related to property rights and creditor information are crucial. Yet the most 
common measures for financial development – private credit or a monetary aggregate – do not 
directly capture these dimensions.

This paper aims to contribute to the literature in several ways. First, it looks specifically 
at sub-Saharan Africa (SSA), reaching more conclusive results on the role of financial deepening 
in the region than studies with global or single country coverage. Second, it tries to capture 
explicitly the complexity of financial deepening and examines in particular the role of property 
rights. Its results suggest that financial deepening could widen income inequalities and increase 
poverty if not accompanied by stronger property rights. Similarly, liberalizing interest rates and 
lending alone could be detrimental to the poor without institutional reforms, in particular stronger 
property rights and wider access to credit information.

In what follows, Section II reviews the literature; Section III discusses the data, describes the 
methodology, and presents the results; and Section IV draws some conclusions.

II. THEORETICAL BACKGROUND AND REVIEW OF THE LITERATURE

It has been argued that lack of access to finance is one of the main factors behind persistent 
poverty (Levine, 2008). Because of the high unit costs of small-scale lending and other 
imperfections, the poor cannot borrow against future earnings to invest. Jacoby (1994), for 
instance, finds that lack of access to credit perpetuates poverty in Peru because poor households 
cannot afford to provide their children with adequate education. Jacoby and Skoufias (1997) 
show that households from Indian villages without access to credit markets tend to reduce their 
children’s schooling when transitory shocks reduce their income. Similarly, Dehejia and Gatti 
(2003) and Beegle et al. (2003) show that child labor rates are higher in countries with poorly 
functioning financial systems. 

Theory provides, however, conflicting predictions about the impact of financial development 
on income distribution and on the income of the poor. If financial markets were perfect, the 
availability of finance would allow individuals to fund education, training, or business 
opportunities based only on their talent and initiatives, not on parental wealth. As financial markets 
grow deeper, and access to finance improves, households that did not previously have access to 
finance might be the main beneficiaries. In this framework, financial development would equalize 
opportunities by reducing the importance of initial wealth and hence would favor the poor.

Other theories suggest that financial deepening would favor the rich. Financial institutions 
operate in settings where complete information is often not available. Entrepreneurs seeking 
financing normally have more information about their projects than their banks do. In this setting, 
from the viewpoint of a financial institution, projects that may have different probabilities of 
success are indistinguishable. This information asymmetry requires banks to screen applications 
so as to grant loans only to the most promising projects (Singh, 1992).
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The lender cannot rely simply on increasing the interest rate, however. As Stiglitz and Weiss 
(1981) demonstrated, increases in the interest rate charged on loans may adversely affect the 
composition of the pool of borrowers. The expected return to the lender depends on the probability 
of repayment, so the lender would like to be able to identify borrowers who are more likely to 
repay. Those who are willing to borrow at high interest rates, however, may be riskier: they are 
willing to borrow at high interest rates because they perceive their probability of repaying the 
loan to be low. For a given expected return, an increase in interest rates will induce low-risk 
projects to drop out first, leaving only the riskier ones in the pool.

Loan providers could invest in gathering additional information on projects that would lead to 
a better perception of the probability of success for a given project (Devinney, 1986; Singh, 1994, 
1997). Lensink (1996) observes, for instance, that most people in SSA countries make little use 
of formal lending institutions: they turn to lenders in the informal sector, who solve information 
problems by dealing with long-time clients who usually live in the same village. This superior 
knowledge allows the informal lender to discriminate between high- and low-risk borrowers and 
charge interest accordingly. In this environment, Lensink argues, liberalizing the formal financial 
sector could shift funds away from the better informed informal sector and reduce access of the 
poor to credit. 

Alternatively, lenders could require collateral, which imposes a cost if the entrepreneur 
defaults. As the probability of failure is greater for high-risk projects, the same amount of collateral 
will reduce the expected profit of these projects by more than that of less risky ones. Bester (1985) 
demonstrated that lenders could design attractive contracts adapted to the various qualities of 
borrowers, leading to perfect sorting. In this setting, the poor, who have no formal collateral, 
would find it difficult to reap the benefits of a larger financial sector. Financial liberalization 
would thus favor the rich and increase income inequality if not accompanied by reforms to deal 
with information problems (Banerjee and Newman, 1993; Galor and Zeira, 1993; Piketty, 1997). 

Efficient exchange of information can reduce the cost of screening borrowers. In advanced 
countries, databases centralizing information on borrowers are often established by the private 
sector or maintained by central banks. These registries collect information on the standing 
of borrowers in the financial system and make it available to lenders. The system improves 
transparency, rewarding good borrowers and increasing the cost of default, and could reduce 
the reliance of the poor on informal finance. Detragiache et al. (2005), Djankov et al. (2005), 
McDonald and Schumacher (2007), and Singh et al. (2009) all show that information-sharing is 
associated with greater financial development.

The law and finance literature has stressed the importance of legal institutions (especially 
those protecting private property rights) in explaining international differences in financial 
development. Where legal systems enforce private property rights, support private contracts, 
and protect the legal rights of investors, lenders tend to be more willing to finance firms – in 
other words, stronger creditor rights tend to promote financial development (see Acemoglu and 
Johnson, 2005, Cottarelli et al., 2003, Dehesa et al., 2007, McDonald and Schumacher, 2007, 
Tressel and Detragiache, 2008, and Singh et al., 2009). 

But how would clearer property rights help the poor? De Soto (2003) argues that the 
developing world has accumulated a great deal of wealth, but without legal institutions that 
establish and defend ownership and property rights, much of it is “dead capital” that cannot be 
sold or collateralized to back loans. The lack of such a legal framework makes it particularly 
difficult for the poor to leverage their informal ownership into capital. 

Finally, the relationship between financial development and poverty may be nonlinear. 
Greenwood and Jovanovic (1990) present a model where income inequality first rises as the 
financial sector develops but then declines as more people gain access to the system. Rajan and 
Zingales (2003) point out that the financial system may acquire greater capacity and interest to 
bear the high costs of small credits as it becomes stronger and more competitive.
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Empirically, the results have been equally mixed. Beck et al. (2007), Boukhatem and Bochra 
(2012), Honohan (2004), and Jalilian and Kirkpatrick (2002) all find that the degree of financial 
intermediation has a strong positive impact on the income of the poor. Jalilian and Kirkpatrick 
(2002) use the ratio of bank assets to GDP to measure financial intermediation in a sample of 
advanced and developing economies. Beck et al. (2007), Boukhatem and Bochra (2012), and 
Honohan (2004), looking only at developing countries, capture the role of finance by considering 
private sector credit. Inoue and Hamori (2012) find similar results considering credit and deposits 
in a panel of 28 Indian States.

In contrast, Dollar and Kraay (2002), Kraay (2002), and more recently Fowowe and Abidoye 
(2012) find that financial development does not affect the poor. Dollar and Kraay (2002) examine 
the relationship between the average income of the poorest quintile in a sample of advanced and 
developing economies, and measure financial depth using the ratio of commercial bank assets 
to total bank assets. Fowowe and Abidoye (2012) look at private credit as a share of GDP and 
poverty as measured by the income of the poorest quintile and the poverty headcount in a sample 
of SSA countries. Kraay (2002) reaches similar results studying the association between the 
change in absolute poverty and the ratio of M2 to GDP in a sample of developing countries.

Finally, Guillaumont-Jeanneney and Kpodar (2008) find that the contribution of finance in 
alleviating poverty depends on the transmission channel. Looking at a sample of developing 
countries, they find a positive relationship between financial development and poverty if financial 
development is measured by the ratio of M3 to GDP. If private credit is used instead, the 
association turns out to be statistically insignificant. Their results suggest that the poor benefit 
primarily from the ability of the banking system to facilitate transactions and provide savings 
opportunities rather than reaping the benefit of greater access to credit.

More recent empirical studies based on time-series do not yield less ambiguous results. 
Shabhaz (2009), for instance, finds that financial development does reduce poverty in Pakistan, 
when it is measured as private credit as a share of GDP, a result confirmed by Khan et al. (2012). 
These authors show for the same country that financial deepening (broad money supply and 
domestic credit to the private sector) has a long-run relationship with poverty alleviation. Chemli 
(2014) shows that private sector credit as a share of GDP is positively associated with lower 
poverty in Algeria, Iran, Jordan, and Tunisia. Quartey (2005) and Odhiambo (2009b) reach 
similar results for Ghana and Zambia, respectively. By contrast, Ho and Odhiambo (2011) show 
that poverty reduction Granger causes financial development in the long run in China.

Using M2 as a share of GDP, Odhiambo (2009a) finds that financial development Granger 
causes poverty reduction in South Africa, while Odhiambo (2009b) shows the reverse to be 
true in Zambia. Similarly, Ho and Odhiambo (2011) observe in the case of China that poverty 
reduction Granger causes financial development in the long run, also when financial development 
is measured with M2 as a share of GDP. Meanwhile Aye (2013) finds no long-run relationship in 
the case of Nigeria between finance and poverty reduction.

Looking at 35 developing countries, Perez-Moreno (2011) finds that financial development, 
measured by liquid assets of the financial system as a share of GDP or by money and quasi money 
as a percentage of GDP, led to the reduction of moderate poverty in the1970s and the 1980s. 
These results disappear, however, for the 1980s and the 1990s or when financial development 
is measured by the ratio of private credit to GDP. Finally, using a composite index for financial 
development, Uddin et al. (2013) find that financial development does not seem to contribute 
to poverty reduction in Bangladesh, while Shabhaz and Rehman (2013) find that financial 
development Granger causes poverty reduction in Pakistan.

The results on income distribution seem to be equally mixed. In an analysis of income 
inequality, Li et al. (1998) find that financial depth contributes significantly to lowering inequality 
(Gini index). They measure the role of finance using the ratio of M2 to GDP in a sample of 
advanced and developing economies. Using private sector credit, Beck et al. (2007) and Clarke et 
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al. (2006) reach similar results for a similar sample, while Fowowe and Abidoye (2012) find no 
association in their sample of SSA countries. 

Turning to the possibility of a nonlinear relationship between financial development and 
poverty, Beck et al. (2007) include the squared term of private credit, but the coefficient is never 
significant. Clarke et al. (2006), however, find some evidence that income inequality might 
increase at the very early stages of financial development, as suggested by Greenwood and 
Jovanovic (1990) and Rajan and Zingales (2003). Their results suggest that the turning point for 
private credit would be about 22 percent of GDP, but they are not robust across various model 
specifications. 

This paper will argue that differences in institutions may account for at least part of these 
divergent results. More particularly, this study tests the hypothesis that in countries with stronger 
property rights and easier access to information, financial development is associated with lower 
poverty rates. Because these institutions take time to develop, the recent time-series literature may 
not capture this dimension appropriately and a panel data approach is adopted here.

III. EMPIRICAL ANALYSIS

A. Data

Poverty is a complex issue. It has many faces, often changing from place to place and across 
time. Though it is usually defined as having insufficient resources or income, in its extreme form 
poverty is a lack of basic human needs, such as adequate food, clothing, housing, clean water, or 
health services. It is also a lack of education or opportunity, and may be associated with insecurity 
and fears for the future, lack of representation, and freedom.

The literature, which has generally focused on the economic aspect of poverty, mainly uses 
four related indicators of poverty: the headcount index, the poverty gap, the Gini coefficient, and 
the income of the poorest quintile. This paper adopts the same approach. The econometric analysis 
uses panel data for 37 SSA countries averaged over five-year periods from 1992 through 2006.3

The headcount index measures the percentage of the population living with per capita 
consumption or income below the poverty line, defined as US$1 a day. This is the most popular 
measure of poverty because, though arbitrary, it provides a quantifiable metric of people living in 
what a society at one point in time considers unacceptable conditions.

The poverty gap takes into account the distance of the poor from the poverty line. This measure 
characterizes how far below the poverty line lies the average income of the poor and provides 
some sense of distribution. Unlike the headcount index, this indicator captures a decrease or 
increase in the income of the poor even when it does not cross the poverty line.

The Gini coefficient, the measure most commonly used to describe income disparity, offers 
a comparative measure of poverty. Indicators based on the poverty line tend to describe poverty 
in absolute terms. Yet studies suggest that an individual’s welfare depends not only on absolute 
income but also on how his or her income compares with that of the rest of the population. 
Everyone could be above the poverty line, but the income distribution might be very skewed. The 
Gini coefficient is derived from the Lorenz curve, with larger values indicating greater income 
inequality.

The income of the poorest quintile is defined as the average per capita income of the poorest 
20 percent of the population. 

For the right-hand-side variables, the empirical literature has typically used a banking indicator 
to measure the degree of financial development. As mentioned above, some researchers have used 

3 The choice of period (1992-2006) is dictated by the availability of data on the institutional variables.
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the ratio of broad money to GDP. This measure includes, however, the liabilities of central banks 
as well as those of commercial banks and other financial intermediaries. It also covers credit to 
the government and state-owned enterprises. Others have looked at the ratio of commercial bank 
assets to total bank assets or to GDP, although central banks or governments could influence the 
flow of credit through moral suasion to favor some sectors of the economy. 

More generally, broad money or bank liabilities capture the deposit-gathering activity of 
the financial system, but they may not be good indicators of the ability of the financial sector 
to fund the economy. In an environment characterized by rationing and involuntary savings or 
inappropriately developed institutions to support credit, looking at the credit to the private sector 
directly may be more appropriate. Thus some studies have turned to the amount of credit to the 
private sector in terms of GDP. 

This indicator excludes credit to the government or state-owned enterprises, and captures the 
actual amount of credit channeled from savers to private firms through financial intermediaries. 
This paper will start by following this approach. We recognize, however, that private credit 
captures only the contribution of the formal financial sector, leaving out the potentially important 
role of the informal one, including microfinance. There are two reasons for this: (i) although the 
informal sector may represent a large number of institutions and loans, in the aggregate the credit 
it offers is usually dwarfed by that of formal financial institutions; (ii) when informal financial 
arrangements become economically substantive, they tend to be integrated into the formal sector.

The research reviewed above suggests that developments in private credit are associated not 
only with a liberalization of interest rates but also with progress in strengthening property rights 
and widening access to creditor information. Following this literature, this paper examines the 
following institutional variables: 

The financial liberalization index, constructed for SSA countries by McDonald and 
Schumacher (2007) based on an earlier study by Gelbard and Leite (1999). This aggregate index, 
bounded between 0 and 100, captures whether or not interest rates are liberalized, the number of 
years real lending and deposit rates have been positive, and the existence of a significant informal 
financial sector and directed credit allocation mechanisms.

The property rights index measures the ability of individuals to accumulate private property, 
secured by clear laws that the state fully enforces. It ranges between 0 and 100 and is compiled 
annually by the Heritage Foundation.

The information-sharing index, a dummy variable indicating the presence of either public 
or private credit registries, is taken from Djankov et al. (2005). A credit registry is defined as 
a database managed by a government agency or a private organization that collects information on 
the standing of borrowers in the financial system and makes it available to present and potential 
lenders.

Finally, in line with Dollar and Kraay (2002), we include a set of control variables that 
are commonly used as factors determining poverty: overall income per capita, to capture the 
contribution of economic development (GDP per capita); growth of the consumer price index, 
to control for the macroeconomic environment (inflation); the general legal environment, to 
assess institutional quality (rule of law); and the sum of exports and imports as a share of GDP, 
to capture the degree of international openness (trade openness). 

Tables 1 and 2 present descriptive statistics and correlations for the sample period. Table 1 
shows that there are wide cross-country differences in the prevalence of poverty. Similarly, the 
countries in the sample demonstrate important variations in financial sector development as 
measured by the private credit-to-GDP ratio. Annex I shows the average values of key variables 
per country and Annex II indicates the various data sources.
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Table 1
Descriptive Statistics, 1992–2006

Variable Observations Mean Standard 
deviation Minimum Maximum

Headcount index (log) 70  3.62 0.66  0.59  4.39

Poverty gap (log) 70  2.56 0.91 -1.11  3.93

Gini coefficient (log) 76  3.81 0.17  3.50  4.29

Income of the poorest quintile (log) 68  2.50 0.52  0.90  3.69

Private credit over GDP (log) 76 -2.63 1.69 -9.34 -0.44

Financial liberalization (log) 59  4.02 0.57  1.50  4.62

GDP per capita (log) 76  5.87 0.86  4.48  8.28

Inflation (log) 76  0.12 0.16 -0.02  1.12

Rule of law 76 -0.63 0.60 -1.77  0.81

Trade openness (log) 76  4.14 0.48  2.98  5.17

Property rights (log) 70  3.70 0.41  2.30  4.25

Information sharing 76  0.56 0.50  0.00  1.00

Consistent with previous research, private credit to GDP is correlated positively with GDP 
per capita. It is also negatively correlated with the headcount index and the poverty gap, and 
positively with the income of the poorest quartile. Interestingly, there is a small positive correlation 
between private credit and the Gini coefficient. This result stems from the fact that changes in 
income distribution are not necessarily reflected in changes in absolute poverty. Changes in the 
Gini coefficient may be associated, for instance, with income redistributed from the top to the 
middle class without affecting the bottom quintile (Deininger and Squire, 1996). While the two 
poverty indicators based on the poverty line – the headcount index and the poverty gap – are 
strongly positively correlated, there is no strong relation between these two indicators and the 
Gini coefficient.

Table 2
Correlation Matrix

Variable 1 2 3 4 5 6 7 8 9 10 11 12

Headcount index (log) 1 1.00

Poverty gap (log) 2 0.98 1.00

Gini coefficient (log) 3 -0.00 0.09 1.00

Income of poorest 20% (log) 4 -0.85 -0.91 -0.29 1.00

Private credit (log) 5 -0.37 -0.39 0.06 0.40 1.00

Financial liberalization (log) 6 -0.17 -0.16 -0.02 0.21 0.05 1.00

GDP per capita (log) 7 -0.61 -0.56 0.51 0.37 0.31 0.24 1.00

Inflation (log) 8 0.19 0.25 0.28 -0.32 -0.17 -0.28 -0.01 1.00

Rule of law 9 -0.06 -0.06 0.23 -0.04 0.23 0.17 0.31 -0.24 1.00

Trade openness (log) 10 -0.12 -0.01 0.39 -0.10 0.04 0.24 0.44 0.28 0.21 1.00

Property rights (log) 11 -0.08 -0.07 0.20 -0.01 0.35 -0.12 0.20 -0.04 0.60 0.15 1.00

Information sharing 12 -0.12 -0.16 -0.11 0.20 0.00 0.26 0.08 -0.17 -0.22 -0.16 -0.50 1.00
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B. Methodology and Main Results

To examine the incidence of financial development on poverty, two exercises will be carried 
out. First, the paper will study the association between the different measures of poverty and 
credit to the private sector, allowing for a nonlinear relationship with financial development. Our 
hypothesis is that stronger property rights are not only related to lower poverty (a negative and 
significant coefficient for the financial development variable) but also enhance the association of 
financial deepening and poverty (a negative and significant coefficient on the interaction term). 

The relationship between financial development and our measures of poverty could face an 
endogeneity problem, stemming from measurement errors, omitted variables or potential reverse 
causality, as some of the results of the recent time-series literature would suggest. One could 
argue, for instance, that as poverty drops, a larger share of the population becomes bankable, 
deepening the financial sector through an increase in demand for financial services. 

 To try to deal with these issues, we used the Feasible Generalized Least Squares (FGLS) 
method, including country and time random effects. This approach is also more appropriate for 
our panel data than fixed effect models because the time span is short; for each country, data 
are available from at most three periods. Furthermore, a Hausman test failed to reject the null 
hypothesis that the right-hand-side variables are not correlated with the error term, favoring the 
random-effects specification. To test our results, we also used the lagged values for financial 
development and income per capita as instruments. 

A standard model along the lines of Dollar and Kraay (2002) and Clarke et al. (2006) will be 
used, where poverty depends on financial development, and a set of economic and institutional 
conditions. We also introduce an index on property rights (PR) and an interaction term with our 
financial development variable. The model specification is as follows:

 log(Pi,t) = α0 + f(FDi,t) + α2 · log(PRi,t) + α3 · log(FDi,t) × log(PRi,t) + α4 · Xi,t + ui + vt + εi,t (1)

where Pi,t is one of the poverty indicators in country i at time t. FDi,t represents private credit over 
GDP, Xi,t stands for a set of control variables, ui and vt are the country and time random effects, 
respectively, and εi,t is the error term and:

 f(FDi,t) = c1 · log(FDi,t) + c2 · (log(FDi,t))
2

As a second step, to enrich our analysis of financial development, we replace private credit-
to-GDP with the indices reflecting financial liberalization and the degree of information-sharing. 
The model specification becomes:

 log(Pi,t) = α0 + α1 · FLi,t + α2 · log(PRi,t) + α3 · Info_shari,t + α4 · Xi,t + ui + vt + εi,t (2)

The results are presented in Tables 3–6. Turning first to the control variables, we find 
a significant negative association of GDP per capita and poverty, whether measured by the 
headcount index, the poverty gap, or the income of the poorest quintile. Interestingly, the results 
also suggest a significant positive correlation between GDP per capita and the Gini coefficient, 
which would indicate that income inequality is higher in the richer SSA countries. This could be 
due to the Kuznets effect, which states that in the early stages of development, higher GDP per 
capita could be correlated with greater income inequality. The results also indicate that inflation 
is consistently detrimental for the poor. Trade openness does not have a significant impact on any 
of the poverty indicators. There also seems to be a positive correlation between the rule of law 
and poverty.
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Consistent with Clarke et al. (2006), the results from model 1 (see Tables 3–6, columns 1 and 2) 
suggest a nonlinear relation between financial deepening and poverty. Once instrumented, private 
sector credit is significantly associated with higher levels of poverty or lower levels of income 
for the poorest quintile. As the financial sector develops, however, this negative association tends 
to fade away, the coefficient of the square term of log(FDi,t) being significant and of the opposite 
sign. The association with the Gini coefficient is, however, not significant. 

Table 3
Dependent Variable: Headcount Index

Feasible Generalized Least Squares
(1) (2 IV) (3)

Private Credit / GDP (log)  0.052 0.467
 (0.29)   (4.23)***

(Private Credit / GDP (log))2 -0.026 -0.016
   (3.52)***  (1.90)*

Financial Liberalization (log)  0.286
  (1.97)**

GDP per capita ($US, log) -0.423 -0.547 -0.539
   (8.84)***    (7.38)***    (8.94)***

Inflation (log)  0.241  0.544  0.539
 (1.39)    (2.81)***   (2.19)**

Rule of Law  0.176  0.240  0.052
  (1.86)*   (2.18)**  (0.39)

Trade Openness (log)  0.059  0.024  0.120
 (0.71)  (0.25)  (1.31)

Property Rights (log) -0.302 -0.504 -0.293
  (1.74)*    (2.63)***   (1.81)*

Interaction (lpror, lprcd) -0.123 -0.211
   (2.62)***    (4.47)***

Information sharing -0.140
 (1.85)*

Constant 6.180 7.781  6.046
       (7.38)***   (9.11)***    (6.34)***

Observations 66 43 57

Number of countries 34 31 28

Adjusted R2 0.380 0.713 0.638

Chi square (Walden test) 306.09 1406.40 147.02

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.

We next examine the role of property rights. The results indicate that the coefficients on both 
the property rights variable and its interaction term with the financial development indicator are 
generally significant: negative when the dependent variable is the headcount index, the poverty 
gap, or the Gini coefficient, and positive when the response variable is the income of the poor. 
These results suggest that stronger property rights significantly enhance the association between 
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financial development and poverty reduction. As we expected, the poor benefit more from 
financial deepening in countries with secure property rights, which allow them to use collateral 
for better access to credit. The use of instrumental variables does not alter the results.

Table 4
Dependent Variable: Poverty Gap

Feasible Generalized Least Squares
(1) (2 IV) (3)

Private Credit / GDP (log)  0.101  0.559
 (0.37)    (4.75)***

(Private Credit / GDP (log))2 -0.045 -0.024
   (4.80)***   (2.02)**

Financial Liberalization (log)  0.411
 (1.75)*

GDP per capita ($US, log) -0.528 -0.653 -0.708
   (9.65)***    (6.58)***    (8.39)***

Inflation (log)  0.545  0.932  0.766
   (2.58)***    (3.18)***   (2.12)**

Rule of Law  0.283  0.249  0.019
   (2.65)***   (2.17)**  (0.11)

Trade Openness (log)  0.123  0.078  0.396
 (1.07)  (0.71)    (2.78)***

Property Rights (log) -0.548 -0.591 -0.500
  (2.10)**    (2.87)***   (2.07)**

Interaction (lpror, lprcd) -0.211 -0.277
   (3.06)***    (5.18)***

Information sharing -0.295
  (2.37)**

Constant  5.772  6.967  5.022
   (5.32)***    (7.86)***    (3.49)***

Observations 66 43 57

Number of countries 34 31 28

Adjusted R2 0.399 0.808 0.297

Chi square (Walden test) 913.21 2943.43 176.12

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.

As the second step, we looked at determinants of private credit and their impact on poverty 
and income distribution. The results (see Tables 3–6, column 3) suggest that liberalizing interest 
rates and lending alone could be detrimental to the poor, irrespective of the indicator used to 
assess poverty. The coefficient on the financial liberalization index appears significant in all 
specifications: positive for the headcount index, the poverty gap, and the Gini coefficient, and 
negative for the income of the poorest quintile. By contrast, strengthening the institutional 
framework, such as allowing wider access to credit information and enhancing property rights, is 
generally associated with a reduction in poverty.
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To test for the robustness of the results: 
• The rule of law variable was taken out because of its correlation with the property rights 

index, but the results were not significantly different (see Annex III, Table A1).
• We changed our sample from SSA countries to a dataset including low-income countries 

only. The results were unchanged (see Annex III, Tables A2–A5). 
• We also tested for the potential influence of outliers by dropping from the sample the 

observations related to Botswana, Gabon, and South Africa. The results were also 
unaffected (see Annex III, Tables A6–A9).

Table 5
Dependent Variable: Gini Coefficient

Feasible Generalized Least Squares
(1) (2 IV) (3)

Private Credit / GDP (log)  0.026 -0.075
 (0.48)  (1.22)

(Private Credit / GDP (log))2 -0.004  0.002
 (1.45)  (0.64)

Financial Liberalization (log)  0.026
  (1.66)*

GDP per capita ($US, log)  0.078  0.066  0.058
   (4.78)***    (3.32)***    (4.46)***

Inflation (log)  0.182  0.238  0.180
   (5.37)***    (4.81)***    (4.91)***

Rule of Law  0.040 -0.025 -0.005
 (1.71)*  (0.88)  (0.27)

Trade Openness (log)  0.021  0.011  0.065
 (0.81)  (0.42)    (3.08)***

Property Rights (log) -0.003  0.173  0.062
 (0.06)    (3.48)***  (1.48)

Interaction (lpror, lprcd) -0.023  0.023
 (1.67)*  (1.50)

Information sharing -0.009
(0.26)

Constant  3.143  2.668  2.834
   (14.17)***    (11.56)***    (16.56)***

Observations 70 43 61

Number of countries 36 31 30

Adjusted R2 0.746 0.508 0.451

Chi square (Wald test) 894.11 224.48 247.03

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 6
Dependent Variable: Income of the Poorest Quintile

Feasible Generalized Least Squares
(1) (2 IV) (3)

Private Credit / GDP (log) -0.135 -0.335
 (0.66)   (2.38)**

(Private Credit / GDP (log))2  0.019  0.012
   (3.27)***   (1.81)*

Financial Liberalization (log) -0.222
   (3.04)***

GDP per capita ($US, log)  0.200  0.251  0.354
   (4.30)***    (4.85)***    (7.94)***

Inflation (log) -0.496 -0.702 -0.665
   (6.33)***    (3.97)***    (3.72)***

Rule of Law -0.166 -0.217 -0.126
  (2.14)**   (2.34)**  (1.25)

Trade Openness (log) -0.090 -0.089 -0.303
 (1.20)  (1.23)    (6.06)***

Property Rights (log)  0.236  0.341  0.344
 (1.28)   (2.37)**   (1.75)*

Interaction (lpror, lprcd)  0.128  0.165
  (2.45)**    (4.04)***

Information sharing  0.150
 (1.65)*

Constant  1.603  0.879  1.426
  (2.07)**  (1.44)  (1.56)

Observations 64 41 55

Number of countries 34 31 28

Adjusted R2 0.726 0.866 0.408

Chi square (Wald test) 2979.11 1781.65 635.94

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.

IV. SUMMARY AND CONCLUSIONS

While financial development and its effects on economic growth have attracted considerable 
attention in the literature, far less work has been done on the relationship between financial 
deepening and poverty. Theory provides conflicting predictions and the empirical results have 
been mixed. By focusing on SSA countries and introducing institutional variables such as property 
rights, we hoped to reach more conclusive results.

Our estimations suggest that financial deepening could be associated with less poverty and 
income disparities in SSA countries, but for this association to materialize, financial development 
needs to be accompanied by stronger property rights. In the absence of clearly defined and enforced 
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property rights, wider access to credit is associated with lower income for the poorest quintile and 
higher poverty. Similarly, liberalizing interest rates or lending alone could be detrimental for the 
poor without institutional reforms (property rights, credit information).

The main policy implications are that fostering an expansion in credit to the private sector 
is not enough to reduce poverty and income inequalities. If financial development is to be pro-
poor, liberalization needs to be accompanied by efforts to expand credit information and firm up 
creditor rights. These are, however, equally complex processes.

The coverage of existing credit bureaus should be extended to include as much information 
as possible on the repayment profile of customers. This should be achieved while preserving 
privacy and safeguarding sensitive information. Strengthening creditor rights would require 
changes in the laws governing debt collection and collateral. Good legislation on debt recovery 
would depend in turn on efficient property registration and land surveying in both urban and rural 
areas. Land rights are, however, very often defined by customary law in rural areas. While moving 
towards more formal property registration care should be taken not to undermine customary rights 
and transfer property unintentionally to richer segments of the population. Finally, it would be 
vital to reform courts to improve enforcement. 

Our discussion assumed up to now that appropriate incentives were in place for credit officers 
to use improved property rights and credit information to extend loans wisely. The 2008 financial 
crisis has illustrated, however, that this assumption should not be taken for granted. Weak bank 
supervision and strong incentives to take excessive risks may extend credit to people beyond levels 
justified by their creditworthiness. Recent literature shows that financial crises could be especially 
detrimental to poorer households, wiping away any benefits that wider credit access could have 
offered them. Against this background, ensuring appropriate bank supervision and prudential 
regulations would be equally called for in order to achieve a sound and stable development of the 
financial sector. 

Further work to refine the analysis provided in this paper could thus include the role of bank 
supervision and prudential regulations in reducing the risk of financial crises and their detrimental 
effects on poverty. Case studies of countries where improvements in property rights have been 
successfully achieved would also be useful. Further empirical studies using multi-dimensional 
poverty indicators and longer time-series, as these become available, could be carried out to 
confirm the results presented in this paper. Furthermore, possible future research could include an 
extension to include micro-finance where data are available.
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ANNEXES 

I. Key Variables by Country – Average Values
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Angola 46.7 24.8 58.6  7.2 0.0  690.4 1.41 -1.5 140.2 30.0 43.5

Benin 33.5  9.5 38.6 19.4 0.1  303.3 0.06 -0.4  43.9 39.1 67.5

Botswana 22.9  7.4 61.0 12.7 0.1 3390.1 0.09  0.6  87.0 70.0 82.5

Burkina Faso 54.0 20.4 44.0 10.9 0.1  232.7 0.04 -0.5  34.9 37.3 84.5

Burundi 74.2 31.7 36.3  8.8 0.2  117.4 0.11 -1.3  32.9 30.0 ..

Cameroon 30.8  9.1 45.7 16.9 0.1  672.3 0.04 -1.2  41.3 31.7 53.5

Cape Verde 13.3  3.1 50.5 21.7 0.3 1111.2 0.03  0.5  81.0 62.7 73.5

Central African Rep. 64.5 36.1 55.1  6.3 0.0  239.3 0.04 -1.3  37.3 38.0 47.0

Chad 49.2 18.1 39.8 11.8 0.0  201.1 0.05 -1.1  62.3 30.0 ..

Congo, Dem. Rep. 47.8 18.2 44.4 10.9 0.0  102.6 1.61 -1.9  49.9 26.7 50.0

Congo, Rep. 43.4 16.3 47.3 11.1 0.1  978.4 0.06 -1.3 128.1 26.4 63.5

Cote d’Ivoire 12.5  2.8 41.4 26.2 0.2  607.0 0.05 -1.2  76.6 33.3 77.0

Ethiopia 34.3  8.7 39.9 16.2 0.1  122.6 0.04 -0.8  35.0 40.0 33.5

Gabon  1.8  0.3 41.5 40.1 0.1 4215.5 0.03 -0.5  92.5 50.0 68.0

Gambia, The 41.4 17.7 56.2 13.2 0.1  317.3 0.06 -0.1 107.1 52.0 82.5

Ghana 29.1  9.3 37.2 16.0 0.1  249.6 0.21 -0.2  83.9 50.0 64.5

Guinea 41.8 15.4 41.8 15.5 ..  372.7 .. -1.2  50.6 33.3 65.5

Guinea-Bissau 37.3 12.2 42.6 13.8 0.1  161.0 0.17 -1.4  67.5 10.0 30.0

Kenya 17.9  5.5 49.8 20.9 0.2  423.3 0.12 -1.0  57.1 50.0 82.5

Lesotho 41.9 20.9 58.4  9.0 0.1  478.8 0.09 -0.1 142.4 50.0 62.0

Madagascar 64.1 28.5 45.3  8.0 0.1  232.8 0.14 -0.4  55.8 48.3 78.5

Malawi 68.4 30.5 50.2  8.6 0.1  146.1 0.23 -0.4  69.9 50.0 67.5

Mali 55.8 25.4 43.2 10.5 0.1  210.5 0.03 -0.3  62.3 45.0 80.0

Mauritania 19.5  5.3 43.9 21.7 0.2  412.7 0.06 -0.5  92.1 30.0 ..

Mozambique 67.9 30.0 44.6  7.2 0.0  215.0 0.20 -0.7  61.7 30.0 75.5

Namibia 42.4 19.3 74.3  5.3 .. 1844.8 0.05  0.2 102.3 62.0 79.5

Niger 60.0 23.5 43.0  9.8 0.1  157.9 0.04 -0.8  40.4 35.5 67.0

Nigeria 50.0 21.3 45.5 10.2 0.1  380.7 0.21 -1.4  83.9 38.3 66.0

Rwanda 66.6 29.8 46.7  8.4 0.1  238.7 0.07 -1.0  35.6 20.0 ..

Senegal 31.4  9.2 39.3 17.4 0.2  418.3 0.03 -0.2  67.3 53.6 85.0

Sierra Leone 41.1 13.5 42.5 17.9 0.0  187.2 0.17 -1.3  50.8 26.0 ..

South Africa 16.1  3.4 58.4 21.9 0.6 3092.3 0.07  0.2  50.3 50.0 96.5

Swaziland 62.1 31.6 56.8  6.9 0.2 1334.5 0.08 -0.6 172.8 61.7 81.5

Tanzania 69.1 29.0 37.0  9.7 0.1  275.8 0.12 -0.4  50.3 40.0 76.0

Togo 25.4  6.2 34.4 19.8 0.2  243.8 0.05 -0.9  74.4 30.0 82.0

Uganda 47.7 16.7 43.7 12.2 0.0  231.9 0.08 -0.7  35.5 53.3 83.5

Zambia 52.1 23.6 49.7  8.8 0.1  321.2 0.35 -0.6 60.7 50.0 79.5
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II. Variable Definitions and Data Sources

Variable Definition Source

Headcount index Headcount index is the percentage of population living in 
households with consumption or income per person below 
the poverty line ($1 per day). It is also called poverty 
incidence.

PovcalNet

Poverty gap Poverty gap is a ratio of the distance of mean shortfall from 
the poverty line ($1 a day or less) and the poverty line. It 
characterizes how far below the poverty line the average 
poor’s income lies. 

PovcalNet

Gini coefficient The Gini coefficient is the ratio of the area between 
the Lorenz Curve, which plots share of population against 
income share received, to the area below the diagonal.  
It lies between 0 and 1, where 0 is perfect equality  
and 1 is perfect inequality.

WIDER database
PovcalNet

Income of the poorest 
quintile

Defined as the share of income earned by the poorest quintile 
times average income divided by 0.2; however, when the first 
quintile share is not available, we assume that the distribution 
of income is lognormal, and obtain the share of income 
accruing to the poorest quintile as the 20th percentile of this 
distribution, using Gini coefficient.

Dollar and Kraay 
(2002),
WIDER database
PovcalNet

Private credit over GDP Private credit by deposit money banks to GDP. Financial Structure 
Database (2007), 
and International 
Financial Statistics 
(2007)

Financial liberalization An aggregate index capturing whether interest rates are 
liberalized or not, the number of years real lending and 
deposit rates have been positive, the existence of significant 
informal financial sectors and presence of directed credit 
allocation mechanisms.

McDonald and 
Schumacher (2007)

Property rights An index measuring the ability of individuals to accumulate 
private property, secured by clear laws that are fully enforced 
by the state.

Heritage Foundation 
database (2007)

Information sharing A dummy variable recording the presence of either public 
or private credit registries

Djankov, McLeish, 
and Shleifer (2005)

GDP per capita Nominal gross domestic product divided by the size 
of the population

IMF database

Inflation Annual change in consumer price index (CPI) WDI database

Rule of law A score measuring the extent to which agents have confidence 
in and abide by the rules of society, and in particular the 
quality of contract enforcement, the police, and the courts, 
as well as the likelihood of crime and violence

Governance Matters 
(World Bank)

Trade openness Sum of imports plus exports as share of GDP (in percentage) WDI database
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III. Robustness Tests

Tables A2–A5 show regression results for the impact of financial development on the poor in 
low-income countries, for 1992–2006. These countries are: Bangladesh, Benin, Bhutan, Burkina 
Faso, Burundi, Cambodia, Central African Republic, Chad, Congo, Dem. Rep., Côte d’Ivoire, 
Ethiopia, Gambia, Ghana, Guinea-Bissau, Haiti, Kenya, Kyrgyz Republic, Lao PDR, Madagascar, 
Malawi, Mali, Mauritania, Mongolia, Mozambique, Nepal, Niger, Nigeria, Pakistan, Papua New 
Guinea, Rwanda, Senegal, Sierra Leone, Togo, Uganda, Vietnam, Yemen, Rep., and Zambia

The 12 countries underlined, about one-third of those in the sample, are in the low-income 
group but not in the SSA region. They contribute 27 observations, which is also about one third 
of the total observation points.

Tables A6–A9 show regression results for the impact of financial development on the poor in 
SSA countries excluding the three richest countries – Botswana, Gabon, and South Africa – for 
1992–2006.

Table A1
Excluding the Rule of Law

Feasible Generalized Least Squares

Headcount Poverty Gap Gini Income

Private Credit / GDP (log)  0.015  0.027  0.020 -0.131
 (0.08)  (0.09)  (0.37)  (0.62)

(Private Credit / GDP (log))2 -0.025 -0.036 -0.003  0.017
   (3.10)***    (3.72)***  (1.06)   (2.54)**

GDP per capita ($US, log) -0.434 -0.565  0.080  0.170
   (6.85)***    (7.34)***    (4.59)***    (3.12)***

Inflation (log)  0.084  0.497  0.156 -0.376
 (0.65)    (3.22)***    (4.68)***    (4.73)***

Trade Openness (log)  0.114  0.136  0.027 -0.116
 (1.40)  (1.24)  (1.06)  (1.58)

Property Rights (log) -0.153 -0.206  0.037  0.079
 (0.95)  (0.84)  (0.88)  (0.48)

Interaction (lpror, lprcd) -0.110 -0.162 -0.017  0.122
  (2.22)**   (2.25)**  (1.32)   (2.42)**

Constant  5.370 4.731  2.961  2.565
   (7.27)***    (4.56)***    (14.68)***    (3.79)***

Observations 66 66 70 64

Number of countries 34 34 36 34

Adjusted R2 0.396 0.428 0.828 0.730

Chi square (Wald test) 301.78 344.65 851.94 552.80

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table A2
Low-Income Countries – Dependent Variable: Headcount Index

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log)  0.307  0.351
  (2.04)**   (2.33)**

(Private Credit / GDP (log))2 -0.024 -0.021
   (3.11)***    (2.93)***

Financial Liberalization (log)  0.463
   (3.14)***

GDP per capita ($US, log) -0.689-  0.701 -0.940
   (8.53)***    (8.86)***    (10.03)***

Inflation (log) -0.370 -0.330  0.945
 (1.49)  (1.41)    (2.14)**

Rule of Law  0.073
 (1.27)

Trade Openness (log) -0.217 -0.189 -0.142
   (4.22)***    (4.09)***  (1.56)

Property Rights (log) -0.534 -0.524 -0.122
   (3.91)***    (3.83)***  (0.73)

Interaction (lpror, lprcd) -0.194 -0.197
   (4.39)***    (4.37)***

Information sharing  0.010
 (0.10)

Constant 9.515 9.422  7.719
   (13.10)***    (13.51)***    (9.66)***

Observations 73 73 44
Number of countries 35 35 19
Adjusted R2 0.522 0.575 0.366
Chi square (Wald test) 341.82 326.49 243.24

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.

Table A3
Low-Income Countries – Dependent Variable: Poverty Gap

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log)  0.470  0.492
 (1.81)*   (1.95)*

(Private Credit / GDP (log))2 -0.040 -0.037
 (3.36)***    (3.23)***

Financial Liberalization (log)  0.658
   (2.65)***

GDP per capita ($US, log) -0.975 -0.980 -1.223
   (7.65)***    (7.62)***    (8.66)***

Inflation (log) -0.220 -0.120  1.691
 (0.46)  (0.25)   (2.33)**

Rule of Law  0.057
 (0.53)

Trade Openness (log) -0.357 -0.352 -0.088
   (3.81)***    (4.22)***  (0.55)

Property Rights (log) -0.702 -0.673 -0.234
   (3.15)***    (3.07)***  (0.92)

Interaction (lpror, lprcd) -0.309 -0.305
   (4.11)***    (4.05)***

Information sharing -0.013
 (0.09)

Constant 10.623 10.538  7.433
   (9.48)***   v(9.59)***    (5.66)***

Observations 73 73 44
Number of countries 35 35 19
Adjusted R2 0.529 0.489 0.385
Chi square (Wald test) 310.12 318.71 366.23

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table A4
Low-Income Countries – Dependent Variable: Gini Coefficient

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log)  0.164  0.138
   (4.12)***    (2.80)***

(Private Credit / GDP (log))2 -0.005 -0.011
 (1.62)    (4.58)***

Financial Liberalization (log)  0.049
  (2.14)**

GDP per capita ($US, log)  0.024  0.013  0.038
 (0.79)  (0.43)  (0.71)

Inflation (log) -0.040  0.026  0.260
 (0.33)  (0.19)   (1.97)**

Rule of Law -0.112
   (4.34)***

Trade Openness (log)  0.031  0.013  0.001
 (1.43)  (0.82)  (0.02)

Property Rights (log) -0.047 -0.101 -0.009
 (1.28)   (2.57)**  (0.13)

Interaction (lpror, lprcd) -0.068 -0.081
   (5.23)***    (6.24)***

Information sharing -0.037
 (0.99)

Constant  3.382  3.653  3.368
   (14.33)***    (16.31)***    (12.64)***

Observations 79 79 46
Number of countries 37 37 20
Adjusted R2 0.180 0.219 0.353
Chi square (Wald test) 257.96 187.77 39.24

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.

Table A5
Low-Income Countries – Dependent Variable: Income of the poor

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log) -0.563 -0.526
   (4.61)***    (4.26)***

(Private Credit / GDP (log))2  0.016 0.016
   (2.59)***   (2.42)**

Financial Liberalization (log) -0.427
   (5.11)***

GDP per capita ($US, log)  0.504  0.500  0.931
   (7.88)***    (7.07)***    (7.38)***

Inflation (log) -0.129 -0.134 -1.450
 (0.39)  (0.40)    (3.02)***

Rule of Law  0.059
 (0.78)

Trade Openness (log)  0.122  0.144 -0.036
  (1.96)*   (2.45)**  (0.25)

Property Rights (log)  0.451  0.437  0.068
   (3.96)***    (3.88)***  (0.40)

Interaction (lpror, lprcd)  0.246  0.234
   (6.62)***    (6.10)***

Information sharing -0.079
 (0.72)

Constant -1.533 -1.598 -0.680
   (2.66)***    (2.94)***  (0.86)

Observations 71 71 42
Number of countries 35 35 19
Adjusted R2 0.705 0.760 0.605
Chi square (Wald test) 378.80 319.41 140.31

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table A6
Excluding Outliers – Dependent Variable: Headcount Index

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log) -0.230 -0.243
 (1.38)  (1.39)

(Private Credit / GDP (log))2 -0.053 -0.053
   (6.44)***    (7.35)***

Financial Liberalization (log)  0.244
  (1.69)*

GDP per capita ($US, log) -0.279 -0.309 -0.510
   (5.27)***    (7.49)***    (6.71)***

Inflation (log) -0.051 -0.181  0.369
 (0.45)   (2.24)**   (1.86)*

Rule of Law  0.130
 (1.37)

Trade Openness (log)  0.015  0.075  0.173
 (0.20)  (1.11)    (2.86)***

Property Rights (log) -0.198 -0.123 -0.314
 (1.29)  (0.98)    (2.74)***

Interaction (lpror, lprcd) -0.134 -0.132
   (3.51)***    (3.67)***

Information sharing -0.173
   (2.78)***

Constant  4.571  4.329  5.950
   (6.35)***    (6.91)***    (7.51)***

Observations 62 62 53
Number of countries 31 31 25
Adjusted R2 0.510 0.501 0.167
Chi square (Wald test) 1049.37 1571.16 161.31

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.

Table A7
Excluding Outliers – Dependent Variable: Poverty Gap

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log) -0.357 -0.365
 (1.36)  (1.33)

(Private Credit / GDP (log))2 -0.079 -0.076
   (6.76)***     (7.71)***

Financial Liberalization (log)  0.370
 (1.59)

GDP per capita ($US, log) -0.328 -0.380 -0.650
   (4.28)***    (6.13)***    (6.01)***

Inflation (log)  0.151  0.027  0.611
 (1.07)  (0.26)    (2.02)**

Rule of Law  0.153
 (1.00)

Trade Openness (log)  0.097  0.170  0.440
 (0.83)  (1.43)    (4.50)***

Property Rights (log) -0.250 -0.136 -0.606
 (1.04)  (0.67)    (3.60)***

Interaction (lpror, lprcd) -0.196 -0.184
   (3.50)***    (3.42)***

Information sharing -0.392
   (4.25)***

Constant 2.932  2.777  5.151
   (2.85)***    (2.91)***    (4.32)***

Observations 62 62 53
Number of countries 31 31 25
Adjusted R2 0.482 0.329 0.144
Chi square (Wald test) 474.83 535.78 199.69

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table A8
Excluding Outliers - Dependent Variable: Gini Coefficient

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log)  0.006  0.000
 (0.11)  (0.01)

(Private Credit / GDP (log))2 -0.006 -0.005
 (1.93)*  (1.71)*

Financial Liberalization (log)  0.040
  (2.22)**

GDP per capita ($US, log)  0.074  0.075  0.052
   (3.78)***    (3.73)***    (3.01)***

Inflation (log)  0.139  0.118  0.154
   (3.08)***    (2.78)***    (3.65)***

Rule of Law  0.027
 (1.18)

Trade Openness (log)  0.041  0.049  0.069
 (1.43)  (1.76)*    (2.69)***

Property Rights (log)  0.013  0.043 -0.015
 (0.27)  (1.04)  (0.31)

Interaction (lpror, lprcd) -0.023 -0.019
 (1.68)*  (1.41)

Information sharing -0.059
 (1.86)*

Constant  2.994  2.868  3.098
   (12.40)***    (13.46)***    (16.23)***

Observations 65 65 56
Number of countries 32 32 26
Adjusted R2 0.543 0.556 0.494
Chi square (Wald test) 432.81 442.07 124.31

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.

Table A9
Excluding Outliers – Dependent Variable: Income of the Poor

Feasible Generalized Least Squares
(1) (2) (3)

Private Credit / GDP (log) -0.081  0.033
 (0.39)  (0.16)

(Private Credit / GDP (log))2  0.034  0.031
   (3.97)***    (4.13)***

Financial Liberalization (log) -0.232
   (3.16)***

GDP per capita ($US, log)  0.178  0.167  0.353
  (2.29)**    (2.68)***    (3.93)***

Inflation (log) -0.418 -0.211 -0.492
   (3.90)***   (2.48)**    (2.84)***

Rule of Law -0.178
  (1.97)**

Trade Openness (log) -0.097 -0.185 -0.348
 (1.14)   (2.18)**    (5.15)***

Property Rights (log)  0.233 -0.004  0.389
 (1.31)  (0.03)   (2.48)**

Interaction (lpror, lprcd)  0.166  0.124
   (3.32)***    (2.76)***

Information sharing  0.245
   (2.95)***

Constant  2.140  3.224  1.516
  (2.50)**    (4.60)***   (2.27)**

Observations 60 60 51
Number of countries 31 31 25
Adjusted R2 0.726 0.537 0.196
Chi square (Wald test) 381.13 7778.89 285.59

Notes: Data are averaged over five years. Absolute value of z statistics in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
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ABSTRACT

The paper explores the concept of global liquidity and its determinants, focusing on the banking 
system in advanced and emerging markets. We explore the implications of the interaction between 
liquidity and its local, global and financial markets determinants. We also analyze the global 
liquidity channels, i.e. whether foreign banks play a significant role in the country’s financial 
system. The study focuses on the investigation of banks’ liquidity determinants in 42 countries 
(advanced and emerging/developing countries) over the 2000–2011 period. The results show the 
significance of the differences in global liquidity depending on the country’s level of development. 
We find support to the conjecture that globalization and global banks’ leverage may convey some 
useful information on global liquidity. We also present an important observation that banks’ 
lending in advanced countries is shielded from the monetary policy because of their ability to 
freely access alternative sources of funds.

JEL classification: E5, E44, G20, F3

Keywords: global liquidity, emerging countries, credit supply, financial instability

1. INTRODUCTION

The problem of global liquidity has been a popular concept in scientific research and political 
debate for a long time, but its weight varies significantly over time. In the context of the 2008–2009  
financial crisis, the global lack of liquidity has been identified as a potentially important factor 
resulting from the accumulation of economic imbalances. This issue was particularly important 
for emerging countries, where after the transformation of the economy, the banking sector is 
dominated by global financial groups owned by foreign entities. During the past two decades, 
the Central and Eastern European (CEE) financial systems experienced changes, including their 
opening to attract foreign investments, mainly big banking groups. The liquidity problem in 
international financial groups caused by the 2007–2008 crisis also intensified in the banking 
sectors of emerging/developing countries (Karkowska, 2013). An interesting question is also how 
the deleveraging of global banks influences liquidity in emerging economies.
1 Corresponding author: Renata Karkowska, Faculty of Management, University of Warsaw, Szturmowa Street 1/3, 02-678 Warsaw, Poland; 
email rkarkowska@wz.uw.edu.pl.
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Traditional empirical studies show changes in liquidity conditions based on selected global 
monetary aggregates (i.e. the size of available credit in the banks), but they also emphasize the 
cross-border credit amount, which is a significant source of funding for many economies and 
can be an important source of the banking sector vulnerability to a global financial crisis. The 
literature also highlights the price of financial instruments as a base for global liquidity indicators, 
particularly changes in short and long-term interest rates in the money and capital markets or 
implied market volatility (VIX-index). The latter is a key measure of investors’ willingness to 
take risks in the financial market. Other, more sophisticated measures are based on changes in 
leverage ratios or the funding gap used by commercial banks. 

Banking liquidity has been a subject of international research and the central bank policy over 
last years. Its drivers are major determinants of financial stability. The literature review has not 
provided any clear conclusions on the factors affecting the global liquidity of banks. The ongoing 
processes of globalization mean that more and more developments in financial markets depend 
on factors not directly resulting from the foundations of the economy, and this is dictated by 
the changing expectations and investor sentiment on international markets. In order to capture 
these changes, it is important to use advanced statistical tools. An econometric model testing the 
association between liquidity and its determinants has been applied.

Given the above doubts, the aim of the study is a multi-faceted analysis of various determinants 
of global liquidity in emerging, especially Central and Eastern European, and advanced countries 
in the global scale. At least a few reasons exist why research in this direction should be intensified: 
(i) globalization and financial integration have a growing impact on domestic financial assets 
and the dynamics of credit supply in each economy; (ii) banking liquidity shortages have major 
implications for the economic growth; (iii) global market liquidity can build up the systemic 
vulnerability across countries. 

Our main findings are as follows. First, global liquidity conditions cannot be assessed based 
on a single indicator in all countries. Second, the liquidity in emerging markets is significantly 
determined by globalization factors and the leverage of global banks. Monetary policy has not 
a significant influence on liquidity across countries. The liquidity dynamics is insignificantly 
dependent on macroeconomic factors. On the other hand, financial market drivers and risk 
aversion affect liquidity, but mainly in advanced countries. 

The paper is organized as follows: Section 2 includes literature review and a conceptual 
framework for banking liquidity. Section 3 discusses key concepts of liquidity drivers and 
transmission channels. Section 4 presents data and methodology. Section 5 proposes the global 
liquidity model and the last section includes results and conclusions.

2. BACKGROUND AND LITERATURE REVIEW 

The accommodating monetary policy is often accused of creating surplus liquidity on the 
financial markets. In particular, it could have contributed to strong capital inflows in emerging 
countries, affecting local financing conditions and increasing liquidity risk in the banking sector. 
There is a debate whether global liquidity reflects supply or demand factors. On the supply side, 
loose monetary policy in the major economies is sometimes seen as a driver of growing liquidity 
(Rüffer and Stracca, 2006). Anderson (2007) argues that the global economy has recorded a 
decrease in money demand. In addition, Artus and Virard (2010), Darius and Radde (2010) have 
proxied global liquidity as foreign-exchange reserves and money reserves. The increase of global 
liquidity is likely to be associated with a rise in aggregate demand.

Non-monetary approaches argue that growing imbalances in capital markets are mainly driven 
by saving and investment decisions. An increase in savings (also as part of the monetary policy), 
especially in emerging countries, is one main liquidity driver identified by Bernanke (2005). 
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It seems that despite its widespread use, the concept of global liquidity still lacks an agreed 
definition. Traditional studies have measured global liquidity based on some aggregates as broad 
money. D’Agostino and Surico (2009), Bruno and Shin (2012) proposed credit as an alternative 
measure of global liquidity. Credit aggregates are characterized as the final link in the financial 
intermediation chain and the source of liquidity. Specifically, credit is seen as the availability of 
liquidity in funding markets. At the same time the ease of assets transforming into liquidity during 
sale transactions is indicated as assets liquidity on the capital market. Ciccarelli et. al. (2010) and 
Kose et al. (2003) have measured global liquidity based on the common factors in the dynamics 
of a large number of quantitative liquidity indicators (including monetary aggregates, domestic 
and cross-border credit aggregates, money market rates, stock market volatility, retail lending 
rates).

Recent research has put particular emphasis on cross-border credit availability, which has 
been a significant source of funding for many economies and, as it turns out, can be an important 
source of vulnerability of the banking sector to a global financial crisis. In the context of the 
global financial crisis, ample global liquidity has been identified as a potentially important factor 
in the build-up of the pre-crisis financial imbalances (e.g. Borio et al., 2011). In the context 
of the 2007–2008 global financial crisis, the global lack of liquidity has been identified as 
a potentially important factor resulting from the accumulation of imbalances in the period before 
the crisis (Borio, 2008). Eickmeier, Gambacorta and Hofmann (2014) find that global credit 
supply conditions eased markedly and contributed considerably to global financial developments 
between the mid-1990s and 2007, in particular in the years just before the global financial crisis. 
These measures take into account the increasing role of liquidity created by emerging market 
economies. But studies concerning the impact of liquidity on emerging countries are rather scarce. 
Lastly, the IMF (2010) examines the link between capital investment flows and growth in global 
liquidity in emerging countries. The results indicate that global liquidity is positively correlated 
with equity investments. On the other hand, Chudik and Fratzscher (2011) emphasize the role of 
changes in risk appetite (evidenced by VIX index) and of the monetary policy (estimated by the 
change in the interest rate market) in the global liquidity, and they find that liquidity problems 
influence advanced economies more than emerging economies.

To provide a sense of global liquidity diversity, Figure 1 shows domestic and cross-border 
credit trends for advanced and emerging countries. The total bank credit remains relatively low 
in these countries. However, domestic credit in both Latin America and Asia has recently grown 
faster than in Europe and the United States. This is in line with the observation that credit tends to 
grow strongly within countries such as China, which is experiencing a domestic credit boom. This 
stands in contrast to the sharp collapse in emerging Europe.

In addition, the literature also highlights short-term and long-term interest rates as indicators 
of global financing conditions, as well as implied market volatility (VIX) as a key measure of 
investors’ willingness to take risks in the financial market. Qian, Tam and Zhang (2014) find 
that market declines and market volatility increase liquidity commonality. Brunnermeier and 
Pedersen (2009) present the research on liquidity spirals as a result of shocks in assets’ market 
liquidity. They point out that the probability of liquidity problems increase when market declines, 
negatively affecting traders’ assets. Negative interactions between funding liquidity and the 
market may cause a sudden sale of assets by financial institutions. Such measures may encourage 
liquidity providers to increase the spread and increase the value of collateral. Creditors may also 
be less willing to provide financing for volatile and insolvent partners. The market participants’ 
willingness to provide liquidity depends on their risk preferences. The cyclical changes in risk 
appetite can amplify global liquidity by intensifying liquidity shortages and surges. The role of 
financial markets in the economy largely determines its financial structure. The financial market 
in the market-oriented financial systems is a highly competitive banking sector and it is the 
alternative financing. However, in the banking-oriented system, the banks play a major role in the 
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capital mobilization. Therefore, our study aims to explain the interactions between liquidity and 
financial market risk.

Figure 1 
Global bank credit aggregates, by borrower region. At constant end-Q2 2011 exchange rates
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The importance of foreign concentration in the banking industry is further amplified by the 
fact that the CEE economies are generally similar to the continental bank-based system, leading 
to an increased importance of macroeconomic and structural influences. Foreign ownership of 
banks can have substantial positive effects on the banks such as new capital, know-how transfer, 
technology and stimulating efficiency in the banking sector. However, if costs are too high 
compared to benefits, foreign banking groups might opt not to support failing subsidiaries. Barth 
concludes that foreign ownership can have “two faces” for the CEE banking systems: additional 
challenges in terms of development but also an improvement of the supervision level (Barth 2004, 
p. 20). Figure 2 shows the comparison of the liquidity ratio measured by the banks’ loans over 
total assets in developed and developing countries. 

Figure 2 
The comparison of liquidity (credit to total assets) in developed and emerging European countries
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This figure shows time-series plots of yearly averages of the liquidity ratio (measured by the banks’ loans over total assets) in banking sectors over 
the time period from 2001 to 2010. 

Source: Bankscope.
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Figure 2 shows an increase in liquidity before the 2007–2008 crisis, especially in emerging/
developing countries. Excess liquidity has an impact on emerging economies as if it were a 
domestic monetary shock. The sharp decline of liquidity was observed in 2008, mainly in 
developed countries. But the lack of liquidity in emerging countries in the last year – 2010 – 
seems to be problematic. 

A multitude of used methods has been verified in mature economies, which does not allow to 
draw clear conclusions for emerging countries. Therefore, it leads us to the following hypotheses:
– The current level of the country development determines global liquidity.
– Macroeconomic and monetary policy is associated with global liquidity, but only in 

emerging economies.
– Global banks play a significant role in the liquidity channel of a country’s financial system.

In this respect, we estimate various factors affecting liquidity in advanced and emerging 
economies. As a measure of liquidity, we apply the bank credit supply. We also use a multiple 
panel regression that aggregates the determinants of global liquidity into three groups: local 
(macroeconomic and monetary policy), global, and financial market drivers. 

3.  CHARACTERISTICS OF THE MAIN LIQUIDITY DETERMINANTS 
AND TRANSMISSION CHANNELS

Conditions of banking liquidity are related to interactions between three major drivers: 
(i) local factors (macroeconomic and monetary policy); (ii) global factors; and (iii) financial 
market factors that take into account risk appetite of financial market participants. All these 
factors change and interact in complex ways. 

3.1. Local factors (macroeconomic and monetary policy) 

As macroeconomic determinants, we used GDP growth and inflation rate. Macroeconomic 
factors form an environment in which the financial system passes the test of dealing with 
imbalances and market shocks. This situation reduces the likelihood of liquidity problems and 
bankruptcy of financial intermediaries. Higher inflation could limit the supply of credit, but faster 
growing economies could have greater demand for credit. An environment of low inflation and 
interest rates in the economy results in bigger competition among banks. It could reduce the 
opportunity for banks to get appropriate prices for their lending and deposit activity.

The second determinant is the monetary policy factor. This is a very interesting variable to 
study because market developments require the central bank action (monetary policy instruments) 
that boosts or reduces liquidity of the banking system. High liquidity in the banking system 
would result in significant banking credits. But low liquidity causes a freeze on money markets 
and individual banks’ problems with liquidity funding. As the recent crisis has shown, the impact 
of monetary policy instruments is different from expected. The financial system does not react 
properly. Loosening of monetary policy does not start either a wave of investment or lending. We 
used the annual growth rate in money supply (M2) to account for this.

3.2. Global factors 

Following Adrian and Shin (2010) findings, we use the leverage of global banks that is 
facilitated by cross-border bank lending. Relative differences between global conditions prevailing 
in emerging and advanced countries will be captured by the index of financial globalization. 
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Its effect depends on the correlation with the external financial crisis. In the case of a positive 
correlation, globalization will increase the bank lending.

3.3. Financial market drivers

The bank lending depends not only on monetary policies and interest rate changes, but 
also, crucially, on the size of risk appetite. Generally, periods of rising risk appetite tend to be 
associated with wholesale funding, the expensive credit policy in the banking sector. Liquidity 
shortages can cause critical problems with funding and concerns about liquidity and solvency. 
Market participants reduce leverage because of poor market liquidity and rising counterparty 
risk. The banks’ behavior is an important acceleration mechanism for positive/negative liquidity 
shocks. Adrian and Shin (2010), Adrian et al. (2013) pointed to the close association between 
the leverage and credit supply of investment banks and the VIX index of the implied volatility 
of options in S&P 500 index. Stahel (2003) investigates country, industry, and global liquidity 
of individual stocks, and analyzes their implications for the pricing of financial assets in an 
international framework for a sample from the United States, the United Kingdom, and Japan 
covering the period from 1980 to 2001. He proposes liquidity measures based on daily return and 
trading volume data and suggests that individual stock liquidity exhibits itself within countries 
and industries and co-moves globally. The asset pricing analysis suggests that expected stock 
returns are cross-sectionally related to the sensitivity of returns to shocks in global liquidity.

Figure 3 illustrates the combined use of price and quantitative liquidity measures, showing 
indicators of credit to banks and non-banks together with the VIX index as a proxy for risk 
appetite. The growth in global bank credit exhibits boom-bust cycles that correspond to episodes 
of financial crisis, identified by low risk appetite and high volatility of the VIX index. The changes 
in bank credit and risk appetite proxies appear consistent with the global liquidity cycle. In context 
of abundant global liquidity and decline in risk aversion, strong investment  inflows searching for 
higher yield would likely have an impact on exchange rate and assets prices in emerging markets 
(Karkowska, 2003). 

Figure 3 
VIX index as risk appetite and credit to banks and non-banks 
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The other market variable is the growth in the stock exchange capitalization. To capture the 
role of the stock equity and trading, we use the total value of shares traded during the period 
divided by the average market capitalization. We emphasize that the capital market is an important 
source of crisis impulses transmission. According to Garleanu and Pedersen (2011), the difference 
in market liquidity between high margin and low margin assets increases a phenomenon that is 
often referred to as flight to quality.

Finally, our model also predicts that lending rises as the interest rate spread increases in the 
interbank market. We do not take into account the difference between the lending rate and the 
deposit rate (the lending rate is the rate charged by banks on loans to the private sector and the 
deposit interest rate is the rate offered by commercial banks on three-month deposits) presented 
by IMF International Financial Statistics but the interbank market liquidity spread is measured as 
a change in BID –ASK spread in O/N transactions.

4. EMPIRICAL ANALYSIS

4.1. Sample and Variable Definitions 

We perform a comparative analysis of determinants of global liquidity in emerging and 
developed countries. In recent studies (Bruno and Shin, 2012; Domanski et al., 2011), credit as the 
ratio of banking assets is proposed as the liquidity measure. This test is an extension of the study 
conducted in a group of 19 countries in the world and examines the effects of macroeconomic 
and systemic factors on the level of global liquidity (Karkowska, 2013a, pp. 311–322). From the 
financial stability perspective, changes in banks’ funding practices suggest that credit is a suitable 
measure of liquidity conditions (dependent variable). Factors determining liquidity are aggregated 
into three groups (independent variables): i/ local factors (GDP growth, Inflation Rate, Money 
Supply) ii/ global factors (Leverage of Global Banks, Globalization Index), iii/ financial market 
drivers (VIX index of the implied volatility, O/N liquidity spread, and Market Capitalization in 
Stock Market). The leverage of global banks is calculated as total assets to equity in the sample 
of the most important banks operating in emerging markets. The list of them is presented in 
Appendix 2. 

The regression panel model estimates the impact of different determinant on global liquidity. 
The results should explain which of the liquidity drivers are most important.

Our sample for the panel estimation draws on data from 42 countries, encompassing both 
developed economies and emerging/developing economies over the period from 2000 to 2011. 
Our dataset covers a number of European banks that are involved in traditional and investment 
activities. The set of countries includes: a/ 12 CEE economies (Bulgaria, the Czech Republic, 
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovenia, Slovakia, Turkey, Ukraine), 
b/ 10 emerging/developing economies (Argentina, Brazil, Chile, Mexico, Paraguay, Peru, 
Philippines, Thailand, Tunisia, Uruguay) and c/ 20 developed economies (Australia, Austria, 
Belgium, Canada, Denmark, Finland, France, Germany, Iceland, Italy, Japan, the Netherlands, 
New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the UK, the USA). The division 
into samples should indicate differentiation factors affecting liquidity.

The model estimation has been preceded by the correlation analysis (Table 1). The global 
liquidity is significantly correlated with the most of all explanatory variables. But the relationships 
with all variables (which include macroeconomic and monetary variables, and global and financial 
markets) appear rather mixed. In the panel data model estimation we find that the impact of 
individual factors determining liquidity is affected by the group of country. 
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Table 1 
Correlations matrix

LIQUIDITY GDP INF MONEY LEVERAGE GLOBAL VIX STOCK SPREAD

LIQUIDITY 1.0000

GDP 0.0321* 1.0000

INF 0.0778 -0.0022 1.0000

MONEY 0.1438* -0.0470 -0.0420 1.0000

LEVERAGE 0.0438** 0.0029* -0.0013* 0.1229* 1.0000

GLOBAL 0.1239** 0.047** 0.0432** -0.0242 0.0091 1.0000

VIX -0.1117** 0.0422* 0.0317* -0.0303* 0.0737* 0.2303* 1.0000

STOCK 0.0292* 0.012** -0.0139* -0.1399* 0.0233* -0.0094 0.0200 1.0000

∆SPREAD -0.1847** 0.0014* -0.0243* 0.1298* -0.018* -0.2189* 0.0212 0.2438* 1.0000

Notes: This table reports the correlation coefficients of variables for the time-series regressions in this study. LIQUIDITY equals banks’ lending 
over total assets; GDP equals annual growth of real GDP; INF equals changes in inflation rate; MONEY equals annual broad money supply to 
GDP; LEVERAGE equals total assets to equity in global banks; GLOBAL equals the index of financial globalization; VIX equals VIX index 
of implied volatility; STOCK – stock markets turnover ratio (value traded/capitalization); ∆SPREAD equals (ASK price – BID price) in O/N 
transactions. *, **, *** significance level at 10%, 5% and 1%.

Source: Bankscope, IMF, Thomson Reuters Thomson Reuters Eikon, Kaufman, 2009.

The study of the effect of each factor on the liquidity is carried out in two steps. Firstly, the 
estimation of the model was performed on the panel data for three separate groups of countries: 
i) Central and Eastern European countries (CEE), ii) emerging/developing countries in the 
world, iii) developed countries. In the second phase, testing was performed on the data for each 
individual country of CEE.

To test our hypotheses, we apply a two-step GMM robust estimator for data spanning the 
years 2000–2011 on individual banks. The two-step GMM estimator (Arellano and Bond, 1991; 
Blundell and Bond, 1998) may impose a downward or upward bias in standard errors due to 
its dependence on the estimated residuals, which may lead to unreliable asymptotic statistical 
inference (Bond, 2002). To test the validity of the instruments, we implemented the Sargan 
specification test, which, under the null hypothesis of valid moment conditions, is asymptotically 
distributed as chi-square (Arellano and Bond, 1991; Blundell and Bond, 1998). All regression 
parameters are provided with the level of significance, which should facilitate the interpretation 
of results. The final version of the model is given by equation (1) below:

 y y x z y u T, , , , , , , ,n j t n j t k j tk

n
k j t k j t t t j j tk

n

k
n

1 1 11
a b i n f= + + + + + +- = ==

/ // , (1)

where:
yn,j,t is the individual bank’s loans normalized by total assets, and indicates the selected dependent 
variables for bank n, in j-th country, observed in t period; 
xj,t is a vector of explanatory macroeconomic and monetary variables, i.e.: 
xj,t = [GDP, INF, Money],
where: 
GDP – real GDP growth, as a macroeconomic/ procyclical factor; 
INF – change in inflation rate; 
Money – equals annual broad money supply to GDP;
zj,t is a vector of explanatory global variables, i.e.:
zj,t = [Leverage, Global], 
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where: 
Leverage – total assets to equity in global banks; 
Global – the index of financial globalization;
uj,t is a vector of explanatory financial market variables, i.e.:
uj,t = [∆Spread, VIX, Stock], 
where: 
∆Spread – change in BID ASK interest spread in O/N transactions on the interbank market,
VIX – volatility index VIX, as a market factor;
Stock – stock markets turnover ratio (value traded/capitalization);
Tt – is a vector of year dummies;
μj – is an unobservable time-invariant country effect.

The sample covers 42 countries for which statistical data was available from 2000 to 2011. 
Descriptive statistics of model variables is presented in Appendix 1.

The model (1) took into consideration two specification tests suggested by Arellano and 
Bond (1991). The first one is Hansen’s test, which checks the overall validity of the instruments. 
The other examines the hypothesis of absence of a second-order serial correlation in the first-
difference residuals (AR2). In the models, this hypothesis is always rejected. The first-order serial 
correlation (AR1) is present in the models. 

To analyze the differences across countries in sensitivity of banking liquidity to different 
determinants for each CEE country, a regression model (2) was estimated. The final version of the 
model reads as follows:

 y y GDP INF Money Leverage Global VIX Spread Stock, , , , , , , , , ,i it t j t j t j t j t j t j t j t j t t0 1 1 2 3 4 5 3 7 8b b b b b b b b b fD= + + + + + + + + + +-

  (2)
 y y GDP INF Money Leverage Global VIX Spread Stock, , , , , , , , , ,i it t j t j t j t j t j t j t j t j t t0 1 1 2 3 4 5 3 7 8b b b b b b b b b fD= + + + + + + + + + +- ,   

where: 
β – estimated coefficient, εt  – white noise error term.

Several specification tests of the model (2) were run to select the best model for each country. 
The following tests were applied: White‘s test of heteroskedasticity, Jarque–Bera’s test of 
normality distribution of disturbances and other parameters, e.g. measures of goodness of fit 
(adjusted R-squared).

5. EMPIRICAL RESULTS

We investigate the impact of a set of prices and quantity variables on liquidity for a sample 
group of 22 emerging economies especially from Central and Eastern Europe and 20 advanced 
countries. As described above, the first empirical exercise tests how global liquidity is affected 
by three groups of determinants for different categories of countries. Our main comparison is 
between emerging and advanced countries.

The estimation results for panel data were presented in Table 2 for the CEE countries, in 
Table 3 for emerging/developing countries, and in Table 4 for advanced countries. Table 5 presents 
the sensitivity estimation for individual CEE countries.

Column (1) is the specification that includes the variables of macroeconomic and monetary 
policy drivers. Column (2) is the specification that includes the variables of global drivers. Column 
(3) is the specification that includes the variables of financial market determinants. Column (4) is 
the specification that includes all variables. Columns (5–7) are the specification that includes the 
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variables of individual most significant drivers for a particular group of countries. In the study, 
a one year lagged variable was also included.

The estimations for the CEE countries in Table 2 enter with the predicted signs, which 
highlight the role of global drivers. Particularly notable are the variables LEVERAGE as the 
banks’ leverage and GLOBAL (globalization index). The interdependence between them and 
global liquidity is positive and highly significant in every specification. Thus, an increase of 
the leverage and the presence of global banks in the CCE economies lead to an acceleration of 
liquidity. 

Higher money supply and GDP, proxying for high economic growth conditions, are positively 
associated with liquidity, whereas these variables are not statistically significant in every 
specification. The liquidity has been driven by financial market factors mostly negatively.

The results for the rest of emerging/developing countries in Table 3 are similar to the findings 
for the CEE economies. The main liquidity drivers are located in the global environment, but their 
impact on global liquidity is smaller than in the Central and Eastern European countries. 

Our results for the group of developed countries (Table 4) are broadly in line with previous 
studies. The financial market gains importance, and the fire sales effects fulfilled the function 
of improving global liquidity. The results of our estimation emphasize the compatibility with 
Qian, Tam and Zhang (2014), who find that market declines and market volatility increase 
liquidity commonality. The liquidity fluctuations are significantly affected by the size of market 
capitalization, which is particularly evident in countries with a long capital market tradition. 
The trend is as follows: a growth in market capitalization is accompanied by increases in bank 
lending, and vice versa. In turn the interbank money market started to play a particular role. The 
following relations have been observed: the O/N spread increases are associated with decreases in 
liquidity. This highlights that the money market is an important source of funding for credit and 
liquidity in commercial banks. 

The activities of central banks remain without significant effects on changes in lending policies 
of commercial banks. The macroeconomic drivers like GDP impact liquidity slightly, confirming 
pro-cyclical nature of global liquidity. This finding of a slight effect of the macroeconomic and 
monetary policy on global liquidity contrasts with Artus and Virard’s (2010) results. Our results 
show that when the global liquidity sample is split into emerging versus advanced countries, 
economic growth and loosening of monetary policy are significantly associated, but only in 
emerging economies. This set of results also provides an important insight into Rüffer and 
Stracca’s (2006) result that banks’ lending is shielded from the monetary policy because of their 
ability to freely access alternative sources of funds.

Finally, we observe a significant role of global drivers (specification 2) and marginal risk 
volatility in financial markets (specification 4). The individual approach presented in Table 5 
confirms the previous prediction. The financial market liquidity channel showed no significant 
effect. The money market liquidity factor expressed as the spread on O/N transactions has not 
given an unequivocal interpretation. The impacts of GDP growth and inflation determinants differ 
from country to country, which is likely to be affected by the structure of the banking system and 
individual banks’ strategies. Globalization drivers impact liquidity mostly in the Baltic economies 
(Latvia, Lithuania and Estonia), Poland and Romania, which confirms the previous literature 
review. These emerging countries have the largest share of global banks in their banking sectors. 
The reported results are similar to the analyses of liquidity estimates by Bruno and Shin (2014). 
They investigate global factors associated with bank capital flows and formulate a model of the 
international banking system where global banks interact with local banks.
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6. CONCLUSIONS

Overall, our results provided some interesting new insights into the mechanisms that determine 
global liquidity in different groups of economies: emerging and advanced. Our findings confirm 
research from former studies on global liquidity, but also contrast it, showing that when the global 
liquidity sample is split into emerging versus advanced countries, economic growth and loosening 
of the monetary policy are significantly associated, but only in emerging economies. This set 
of results also provides an important observation that banks’ lending in advanced countries is 
shielded from the monetary policy because of their ability to freely access alternative sources 
of funds. Moreover, we identify a negative relation between the financial market drivers and 
banks’ lending. Our findings reinforce the argument in Borio and Disyatat (2011) and Gourinchas 
and Obstfeld (2012) on the importance of gross capital flows between countries in determining 
financial conditions.

The main empirical results of our paper indicate that at the global level drivers may convey 
useful information on global liquidity in emerging countries. We have highlighted the role of 
global financial banks in local bank funding. Global factors remain more important than local 
factors in explaining the bank liquidity in developing countries.

The study confirmed the conjecture about the diversity of global liquidity determinants 
across emerging and advanced countries. As global liquidity is a major component of a country’s 
economic growth, our study also has implications for economic policies. Our findings open 
up a number of ways for future study, both theoretical and empirical, on liquidity in emerging 
economies. 
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APPENDIX

1. Supplementary information – descriptive statistics on the data 

Variable Mean Standard Deviation Supplementary information on 
the data

Liquidity   .5113537   .133808 Bankscope, 2012

GDP  0.03453   .03378 IMF, national sources)

Inflation  0.03349   .13579 IMF, national sources)

Money   .352987  3.3834 IMF, national sources)

Leverage   .1387344  3.1284 Bankscope 2012

Globalization index 74.9754 13.934 Kaufmann, (2009)

VIX 23.8731  8.9733 Thomson Reuters Eikon

Stock 34.1187  9.9332 S & P Global Stock Markets 
Factbook data

SPREAD (BID-ASK spread 
on Overnight transaction)

  .05133  4.9853 Thomson Reuters Eikon

The table provides a descriptive overview of the data. We report the results for the liquidity determinants as well as further variables used in this 
study. It reports the source of data, number of observations (N), Mean and Standard Deviation.

Notes: LIQUIDITY – banks’ lending over total assets; GDP – annual growth of real GDP ; Inflation – inflation rate; MONEY – annual broad 
money supply to GDP; LEVERAGE – equity to total assets in global banks; GLOBAL – the index of financial globalization; VIX – VIX index of 
implied volatility; STOCK – stock markets turnover ratio (value traded/capitalization); SPREAD – (ASK price – BID price) in O/N transactions. 
Source: Bankscope, IMF, Thomson Reuters Eikon, Kaufman, 2009; calculations by the author.
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2. List of globally important banks used in the analysis 

No Bank name Country name Average 
Assets Leverage

Liquid 
Assets/

Deposits

1 Deutsche Bank AG GERMANY 2 380 301 056  1.50 22.45

2 Mitsubishi UFJ Financial Group JAPAN 2 108 421 098  6.97 45.98

3 Industrial & Commercial Bank of China CHINA 1 622 987 723  6.09 40.39

4 BNP Paribas FRANCE 1 679 249 920  2.63 45.65

5 JP Morgan Chase & Co. US 1 594 249 120  6.09 45.98

6 UBS AG SWITZERLAND 1 414 399 360  2.13 73.01

7 Société Générale FRANCE 1 394 032 768  1.90 32.10

8 Royal Bank of Scotland UNITED KINGDOM 1 376 651 008  3.81 26.11

9 Bank of America Corp. US 1 176 754 233  3.55 35.60

10 HSBC Bank plc UNITED KINGDOM 849 587 264  4.90 48.56

11 Raiffeisen Centrobank AG AUSTRIA 849 587 264  5.33 20.11

12 ING Bank NETHERLANDS 669 304 384  5.64 63.08

13 Crédit Agricole S.A. FRANCE 590 790 528  6.97 87.15

14 Lloyds TSB Bank Plc UNITED KINGDOM 527 250 080  3.51 16.49

15 Banco Bilbao Vizcaya Argentaria SA SPAIN 482 156 192  6.09 45.98

16 Banco Santander SA SPAIN 477 009 120  8.48 40.39

17 Intesa Sanpaolo ITALY 449 784 192 12.27 37.46

18 Danske Bank A/S DENMARK 421 235 200  4.41 21.30

19 Commerzbank AG GERMANY 418 591 200  3.68 39.57

20 UniCredit ITALY 341 399 968 17.39 78.44

21 KBC Bank BELGIUM 296 706 752  4.10 28.28

22 Allied Irish Banks IRELAND 232 846 304  3.55 35.6

23 Skandinaviska Enskilda Banken AB SWEDEN 212 935 632  2.30 30.31

24 Bank of Ireland IRELAND 209 866 688  2.33 38.77

25 DNB Bank ASA NORWAY 208 674 624  5.25 27.72

26 Svenska Handelsbanken SWEDEN 204 869 488  3.50 29.05

27 Banca Monte dei Paschi di Siena ITALY 167 369 648  6.27 37.32

28 Standard Chartered Bank UNITED KINGDOM 157 282 496  8.59 24.22

29 Swedbank AB SWEDEN 138 467 840  3.70 46.44

30 Nordea Bank AB SWEDEN 135 370 960 11.26 52.72

The table provides a descriptive overview of the global banks used in this study. We report the indicator analysis of the activities of the largest 
banks in 2007, based on the Bankscope database.

Source: Author’s study.


