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Abstract

There is wide consensus about the economic benefits from foreign direct investment. Yet these
benefits are often viewed as being conditional, that is, as dependent on recipient countries
having reached minimum levels of institutional, financial or human capital development or, at the
micro level, on the type of inter-firm linkages (forwards, backwards, or horizontal). We conduct a
meta-analysis to summarize and explain the strength and heterogeneity of these
conditionalities. We use hand-collected information from 175 studies and around 1100
estimates in Eastern Europe, Asia, Latin America and Africa from 1940 to 2008. We propose a
new methodological framework that allows country- and firm-level effects to be combined. There
are two principal findings: (a) the difference between “macro” and “firm” effects is positive and
significant (with the former at least six times larger than the latter); and (b) the benefits from FDI
are substantially less “conditional” than commonly thought.  
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THE BENEFITS FROM FOREIGN DIRECT INVESTMENT IN A CROSS-

COUNTRY CONTEXT: A META-ANALYSIS  

1. INTRODUCTION 

Foreign direct investment (hereafter FDI) is an important dimension of the globalization process 

(Rodrik, 2011).  Time and effort have been devoted to develop a satisfactory understanding of both the 

rationale and the mechanisms through which the benefits of FDI take root (Caves, 1996; Dunning, 

1993; Rugman, 1981; Driffield and Love, 2007), leading to theoretical support for a positive impact 

from FDI, that FDI increases total factor productivity and accelerates capital accumulation (Javorcic, 

2004; Buckley, Clegg and Wang, 2002).  This led to the expectation that FDI spillovers in terms of 

economic growth and business performance would be easily identified empirically allowing the debate 

to be focused on the scale of these benefits.  However, consistent positive effects have in fact proved 

to be elusive to identify empirically. Rather, recent research has converged on the view that the effect 

of foreign direct investment on economic performance is conditional. Hence the overall effect of FDI 

on national economic performance is argued to depend upon whether recipient countries have attained 

minimum levels of human capital, financial and institutional development, while the firm-to-firm 

effects, reflecting horizontal and vertical spillovers, are conditional upon the type of linkages (with 

backward linkages, that is, links between the firm and its suppliers, dominating over forward and 

horizontal linkages).1 The objective of this paper is to use meta-regression analysis to take stock of the 

overall as well as the firm-to-firm level evidence jointly. On this basis, we re-assess the conclusions of 

the literature based on a comprehensive systematic quantitative review of these two bodies of 

empirical evidence simultaneously, i.e. within a comparable empirical model.  

Historically, FDI was concentrated in advanced economies (acting both as senders and 
                                                 
1 Thus, Borensztein, Gregorio and Lee (1998) show that the effect of FDI is conditional on recipient countries 
reaching minimum levels of human capital. Alfaro, Chanda, Kalemli-Ozcan, and Sayek (2004) interpret these 
thresholds in terms of minimum levels of financial development, while De Santis and Lührmann (2009) 
highlight the role of institutions. At the micro-level, Javorcik (2004) shows that backward linkages are the main 
transmission channel for the benefits of FDI.  
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recipients; see Caves, 1996; Markusen and Venables, 1999; Meyer and Sinani, 2009). However, the 

participation of developing countries in total worldwide FDI has risen substantially since the early 

1990s (see e.g. Bevan and Estrin, 2004; Meyer and Nguyen, 2005). Recent figures, post-financial 

crisis, show that developing countries now attract more than half of global FDI inflows (UNCTAD 

2010 and 20132). Note also that this occurred while FDI inflows become more widely distributed: it is 

not simply that developing countries that traditionally attract FDI (mainly Latin America, Asia and 

Eastern Europe) have done better, but instead that low income countries have also experienced a rather 

substantial increase in FDI inflows in part due to the “Made in China” inflows. 

The empirical literature on the relationship between FDI and economic growth, domestic 

investment and productivity3 documents the effects –positive, negative or insignificant- on host 

countries, both firm-to-firm and overall. The impact of FDI has typically been identified at the micro-

level by looking at the spillover effects4 on firm productivity and performance from foreign to 

domestic competitors (horizontal spillovers) or suppliers (vertical spillovers) (Aitken and Harrison 

1999; Borensztein, Gregorio and Lee 1998; De Mello 1997). In contrast overall level analyses have a 

cross-country perspective. The latter encounter potential methodological problems in terms of, for 

instance, endogeneity and omitted variable bias while firm-to-firm level evidence, usually restricted to 

a single country, tends to address such problems more effectively. Even so, studies focusing on the 

firm-to-firm effect often have less to say in terms of the overall impact of FDI. 

Rather than focusing on one or the other, we devote equal attention to the two bodies of 

evidence (overall and firm-to-firm; or micro and macro) because we propose that taken jointly they can 

further improve our understanding of FDI. Thus our empirical work covers both the firm level and the 
                                                 
2 “Developing and transition economies absorbed more than 60 per cent of global FDI inflows – a record share – 
in the first half of 2013” Global Investment Trend monitor 2013, UNCTAD. 
3For seminal works on FDI see Hymer (1960) and (1976); Vernon (1966); Caves (1974); Krugman (1981); 
Dunning (1988; 1993); Haddad and Harrison (1993). 
4 The four main channels are: a) movement of high skilled staff from MNCs to domestic firms; b) domestic firms 
learning to export from MNCs; c) demonstration/imitation effect by passing managerial, organization and 
technological innovations from MNCs to domestic companies; d) competition effect into host countries forces 
domestic firms to use existing technology and resources more efficiently but can also crowd them out.  
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overall economy wide evidence: the former throws light on private returns and localized firm-to-firm 

effects (f2f effects), while the latter can reveal important features of social returns and the net effects of 

FDI inflows (overall effects). This paper employs meta-regression-analysis (MRA) techniques to 

explore these FDI spillovers, an empirical methodology for summarizing and distilling the lessons 

from a given body of econometric evidence. Our approach matches the MAER-NET reporting 

guidelines (Stanley et al., 2013)5.  For this exercise, we construct a new hand-collected unique data set 

covering 565 micro (or firm-to-firm) and 551 macro (or overall) level estimates of the effects of FDI 

on performance, from 104 and 71 empirical primary studies, respectively.  We construct variables 

covering 13 features of these econometric estimations with respect to, among other things, various 

characteristics of sampling and methodology. 

On that basis, this paper makes five main contributions: (1) we put forward a new 

methodological framework in which we jointly analyze the “overall” and “firm-to-firm” FDI effects; 

(2) we create a unique new data set that can implement our proposed methodological innovations; (3) 

our analysis is based upon a substantially larger number of papers than previous meta-analyses about 

FDI;6 (4) we exploit a wide set of moderator variables and controls;7 and (5) we rely upon a 

sophisticated empirical model allowing the studies to be a random sample from the universe of all 

possible studies and hence assuming that there are real differences (which we test for) between all 

studies in the magnitude of the effects.   

Our main findings are as follows. Firstly, concerning the distribution of effects of FDI 

between overall (macro-effects) and f2f (micro-effects), we find that 44 percent of f2f estimates are 

positive and statistically significant; 44 percent are insignificant; and 12 percent are negative and 

significant (see Figure 1). On the other hand, 50 percent of the overall effect estimates are positive and 

                                                 
5 For a full account of MAER-NET reporting guidelines application see the appendix. 
6 Doucouliagos, Iamsiraroj and Ulubasoglu 2010; Gorg and Strobl 2001; Meyer and Sinani 2009; Havrenek and 
Irsova 2010, 2011, and Irsova and Havrenek 2013. 
7 For  directly comparative meta-analyses restricted to developing countries, see Wooster and Diebel 2010 and 
Demena and van Bergeijk 2016. 
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statistically significant, 39 percent are insignificant and 11 percent are negative and significant (see 

Figure 2). In these studies, the overall spillover effects are typically at least six times larger than the f2f 

ones. Publication bias might be particularly severe in this body of evidence, especially when 

methodological differences are not taken into account.  

(Figure 1 about here) 

(Figure 2 about here) 

The second set of results concern the reasons for the observed variation in the estimated 

effects of FDI. We show that the choice of statistical method and specification are more important 

factors in macro studies and less so in micro, because more sophisticated empirical modeling is 

usually employed in the latter. There is evidence that empirical specifications controlling for panel 

unobserved heterogeneity report significantly smaller effects of FDI (both for overall and f2f studies), 

and the same applies to those studies that take into account the interaction of FDI with, for example, 

R&D expenditures, trade openness, human capital, and financial openness (in macro studies).  

Thirdly, we find that the FDI spillover effects are heterogeneous through time and countries, 

even when controlling for the choice of statistical method and specification. Finally, while available 

data provide stronger support for differentiating the effect of FDI on growth across levels of 

development rather than in terms of geographic regions, we observe that there remains a surprising 

lack of FDI data for poorer countries.8 One would expect that FDI would be an area for which there 

would be reliable quantitative evidence on developing countries9, but that does not yet seem to be the 

case.  

Our evidence suggests that the main lesson from the literature, namely that the spillover 

effects of FDI are conditional on countries having reached certain thresholds with respect to human 

                                                 
8 The conventional wisdom about foreign direct investment in low income countries (LICs) is that the little FDI 
these countries receive is often concentrated in the natural resources sector, thus explaining its perceived limited 
development impact. For example see Asiedu (2006); Buckley, Clegg, Cross, Liu, Voss and Zheng (2007); 
Spencer (2008); Robinson, Torvik and Verdier (2006). 
9 See Demena and van Bergeijk, 2016 for micro studies. 
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capital and financial/institutional development, is disjoint with the finding that the effects are larger 

for countries below such critical thresholds (Cohen and Levinthal 1990; Acemoglu, Aghion and 

Zilibotti 2006). We propose that the gap between private and social returns, albeit largely missing in 

most of the current academic and policy discussions, may provide an explanation. Private returns to 

FDI are higher in low income countries, but because of institutional deficiencies, infrastructure 

problems, pervasive rent-seeking and/or generalized lack of competition, the benefits from these 

investments projects are highly localized. This wedge between the overall and f2f effects is important 

for the dynamics and distribution of the benefits from globalization but has received, as our analysis 

demonstrates, scant attention in the literature so far.  

In the following section, we summarise the relevant FDI spillover and meta-regression 

analysis literatures before presenting our data set in the third section. We discuss the methodology and 

report our results in the fourth section and conclude in the fifth. 

  

2. FRAMEWORK: THE PROPOSED BENEFITS FROM FOREIGN DIRECT INVESTMENT  

The purpose of this section is to provide a succinct but limited survey of the literature based solely on 

some of the most widely cited papers. We also survey the most important applications of meta-

analysis to FDI spillovers. 

Why should we expect FDI to have a positive impact on economic performance? There is an 

extensive theoretical literature answering this question. FDI is thought of as a direct, debt-free, way of 

adding to the capital stock of the host economy; it provides gross fixed capital formation without the 

need for domestic savings, which may fuel growth directly and indirectly. FDI can increase 

employment and create new and possibly more productive jobs; provide access to up-to-date industrial 

technology; give firms from the host country greater access and exposure to international markets; and 

also demonstrate to host country’s domestic firms the value of new management and export 

techniques.  
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However, there may also be some non-negligible costs of FDI for the host economy. 

Competition from foreign firms with superior technology and scale can drive domestic producers out 

of business, leading to greater market concentration and abuses of market power as well as 

employment losses (Aitken and Harrison, 1999). High rates of profits repatriation coupled with low 

rates of reinvestment can also dampen the long run benefits of FDI.  If FDI is concentrated in sectors 

with limited linkages to the rest of the economy, such as natural resources, then one should also expect 

smaller spillover benefits. 

What are the main findings from the macro/country and micro/firm bodies of empirical 

evidence? The literature suggests a positive direct effect on firms via FDI raising capital in the 

recipient country (Blomstrom and Kokko, 1998; Eichengreen and Kohl, 1998; Holland et al, 2000; 

Navaretti and Venables, 2004, Iwasaki and Tokunaga, 2016). The macro evidence typically uses cross 

section and panel techniques to examine the effects of FDI on GDP growth or, less often, on TFP 

across countries over time. These studies typically identify relatively modest first-order overall effects 

of FDI on performance, which become larger once thresholds or conditionalities are taken into 

account. Borenzstein, De Gregorio and Lee (1998) argue that only countries with sufficiently educated 

work forces are able to capture the benefits from FDI. De Mello (1997, 1999) identifies a different 

threshold: FDI significantly affects performance only in those countries in which we observe a strong 

complementarity between domestic and foreign capital. Finally, Alfaro, Chanda, Kalemli-Ozcan, and 

Sayek (2004) argue that the benefits of FDI can better be seized in those countries that have reached a 

certain level of financial development, because this helps potential suppliers of the foreign firm to 

develop. The relevant conditionality can perhaps be summarized in terms of country levels of 

absorptive capacity (Cohen and Levinthal, 1990); the levels of capabilities and skills in economy 

which facilitate learning from others. 

The f2f-evidence on the effects of FDI on economic performance reaches similar conclusions. 

Benefits from FDI inflows may spill over from foreign affiliates to domestic firms by the latter 



 
 
 
 
 
 
 
 

8 

upgrading their technological capabilities, skills, or competitiveness (Markusen and Venables, 1999; 

Javorcik, 2004; Blomström and Kokko, 1998,). The main potential channels for intra-industry 

(horizontal) spillovers have been identified as the imitation/demonstration effects, the movement of 

workers and the pressures of market competition (Haskell, Pereira and Slaughter, 2007).  The 

empirical literature primarily uses longitudinal data techniques to examine the effects of FDI on output 

or productivity growth across firms over time. The empirical research on f2f spillovers has been 

characterized by inconclusive findings, and often relatively modest or no first-order effects of FDI on 

performance have been identified, though the impact is found to be more pronounced once specific 

types of effects are taken into account. Particularly regarding the effects of horizontal linkages, the 

sign and significance of effects has been found to depend on a series of conditions concerning overall 

economic development; employment and working conditions; the environment; and the potential for 

technology transfer to domestic firms. Though there are fewer results at the inter-industry (vertical) 

level, they are more consistent. For example, Javorcik (2004) identifies unambiguously positive 

productivity spillovers from FDI through contacts between foreign affiliates and their local suppliers 

in upstream sectors. Bridging results on overall and f2f effects, Blalock and Gertler (2008) report that 

FDI benefits are conditional on firms having acquired certain capabilities in three areas: human 

capital, research and development and distance to the technological frontier..  

 Inconsistencies between f2f and overall effects may arise because the sum of the former 

(vertical plus horizontal spillovers) does not equal the latter. First order spillover effects, down the 

supply chain for example, may lead to further horizontal spillovers that are not accurately identified 

through the estimates of intra-industry effects because domestic firms may replicate the behaviour of 

downstream suppliers to foreign subsidiaries. Similarly, technologies or managerial competencies may 

spillover between industries unrelated through the supply chain.  Thus, one might expect f2f spillovers 

to understate overall FDI effects.  

The main lesson from this brief review however is the critical role of conditionality in 
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determining the impact of FDI on host economies: the literature has found that firms, sectors or 

countries that are below certain “thresholds” (either in terms of human capital, financial development 

or institutional quality) are less likely to benefit from FDI, overall and f2f. One so far unexplored 

consequence is that in lower income countries, in which many of these minimum critical levels are 

less likely to have been reached, the effects of FDI on performance should be more difficult to identify 

or weaker than elsewhere. Although the f2f and overall literatures are often presented as supporting 

disjoint findings, the fact that firm capabilities and absorptive capacity can play similar roles deserves 

further consideration. 

We next turn to the previous applications in the literature of meta- regression analysis (MRA), 

which also highlight various conditionalities as well as the relevance of research methods determining 

the significance of the effects. In the first MRA study, Gorg and Strobl (2001) recognized the 

weakness of “selected” literature reviews by adopting a “systematic” and less biased assessment of the 

empirical evidence. Their work paved the way to a better understanding of the sometimes 

contradictory empirical research on productivity spillovers by recognizing that findings were sensitive 

to the data and the methods employed in each study. While Crespo and Fontoura (2007) did not 

undertake a formal statistical analysis, they summarized the expanding literature on the determinants 

of FDI spillovers. They concluded that “absorptive capacities of domestic firms and regions” are key 

elements in order to benefit from MNEs’ spillovers but they also advised that comparable tests are 

needed in order to spur the research in the fields, i.e. “systematic, detailed analysis of the determinant 

factors of these externalities” (p. 420).  

Focusing solely on the firm-to-firm (f2f) effect, Meyer and Sinani 2009 analyzed the 

occurrence of spillover effects along the “Economic Development” dimension by identifying an 

inverted “U” relationship: low-income countries tend to benefit from spillovers due to the ‘low 

similarity’ and high potential ‘demonstration’ effect of FDI; middle-income countries are 

disadvantaged due to the direct competition of foreign firms and the limited capacity to react and 
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improve accordingly; and high-income countries can benefit from FDI via dynamic competition, being 

the local firms capable and used to react to aggressive competition. Their empirical MRA supports this 

theoretical framework.  

Iamsiraroj and Ulubasoglu (2015) focused on overall effects, and find a positive but 

economically limited effect of FDI on growth. Wooster and Diebel (2010) consider only developing 

countries and exploit 32 firm level studies. They stress the higher spillover in Asian countries (e.g. vis-

à-vis Latin American economies) but also the risk of model misspecification. Demena and van 

Bergeijk (2016) analyzing 31 developing countries in 69 studies, highlight the presence of publication 

bias and model misspecification. Finally, Havrenek and Irsova (2010, 2011, and Irsova and Havrenek 

(2013)) analysed more recent f2f evidence about vertical and horizontal spillovers in a large numbers 

of data-points (around 1200 observations) in order to improve the statistical properties of the empirical 

evidence, the latter paper also addressing model uncertainty using Bayesian methods.  

 

3. DATA SETS 

In the previous section, we suggest that the conventional view of the effects of FDI on economic 

performance is well defined by the idea that it is “conditional.” However, this is based on an 

assessment of the literature that is not as systematic and rigorous as it could be (for instance, through 

the application of meta-regression analysis techniques). The objective of this paper is to provide such 

systematic assessment. In this section, we present our data set and in the next we discuss our 

methodology and main results.  

Our point of departure is that cross-country and firm level studies of FDI spillovers should be treated 

as complementary. After all, they both focus on the effects of foreign investment albeit at different 

levels of aggregation. They are therefore both included in our systematic review which comprises a 

comprehensive meta-regression analysis of the existing literature. The literature stresses the conditions 

under which FDI enhances productivity (f2f level) and growth (overall level) along different 
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dimensions. We build upon the fast expanding meta-analysis literature on FDI but as noted above this 

has so far concentrated either on the macro or on the micro literatures. Here we focus on both the 

overall and f2f evidence simultaneously or jointly and incorporate less developed economies into our 

analysis.   

.  

3.1 The selection of the variables from the quantitative FDI studies 

In order to throw light on the inconclusive character of the estimated effects of FDI on economic 

performance, our methodology needs to identify and measure a range of variables that reflect different 

potential reasons for that effect and thus help to isolate conflicting explanations. These explanatory 

variables can be divided into three categories: variables about the characteristics of the study (e.g. 

citations per year); variables concerning the studies’ dataset and estimators (e.g. period analyzed, 

panel vs. cross section, estimator and specification); and time and countries dummies.  

The database assembled for this paper contains information on moderator variables for all 

selected papers at the micro and macro levels. Whenever a paper estimates different relationships (say 

one equation on the direct impact of FDI on firm’s growth and one equation on the impact of FDI on 

firm’s productivity) we coded both (or more) equations. Some studies also include as independent 

variables different measures of FDI, for example a dummy for foreign presence as well as measures of 

foreign firm penetration in the market (e.g. a measure of horizontal spillovers).10 

We classified all papers found with Google Scholar, Scopus and “Publish or Perish” and we 

cross-checked the list of articles with the articles used by previous meta-analyses. The few papers used 

by other meta-analyses but not found through our searches were then added to our dataset.  

The dataset of estimates of the overall (macro) effect of FDI is composed of 551 observations 

                                                 
10We have an average of 5.4 estimates per paper in the whole micro sample (565/104). In the macro data we have 
an average of 7.7 estimates per paper (551/71). 
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from 71 papers, published between 1973 and 201011. The period analyzed in these papers ranges from 

1940 to 2008. The countries analyzed in the selected papers are developing countries only or mixed 

developing and developed countries, if the latter are included in the same cross-country study and 

cannot be separated. Overall, 67% of the estimates are for developing countries only and 33% for 

mixed cases.  

The f2f (micro) dataset is composed of 565 observations from 104 papers, published between 

1983 and 2010.12 The period analyzed in these papers ranges from 1965 to 2007. The countries 

analyzed in the selected papers are middle and low income countries according to the World Bank 

definition. Recall these are in principle countries for which the key thresholds or conditionalities 

identified in the literature have not yet been reached. Many of the observations in the sample (189) 

concern China and the data used are either cross-sectional or panel. All selected papers contain one or 

more equations which estimate the direct or indirect effect of FDI on one of the following variables: a 

measure of firm efficiency (such as TFP), firm output, value-added, or labor productivity. The direct 

effect of foreign firms is defined as the impact of foreign ownership on the performance of acquired 

firms. On the other hand, the indirect effect is defined as the foreign firm spillover on domestic firms, 

and this may be vertical (forwards or backwards inter-sectoral) or horizontal (intra-sectoral). This 

effect may be measured as a dummy variable for foreign presence or as the percentage of foreign 

presence in the domestic firm13.  

 

3. 2 Funnel Plots: A birds’ eye view of the FDI-growth relationship 

In this section, we present “funnel plots” to discuss results comparing the partial correlation 

coefficients and their precision, on the basis of our datasets. The funnel plot (Stanley and 

Doucouliagos 2010) provides a pictorial representation of the peak of the graph, i.e. the average effect 

                                                 
11 Note that 50% of the studies were published or released after 2003. 
12 50% of the studies are published or released after 2007. 
13 For full details and summary statistics on the search criteria see the appendix. 
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of the relationship under investigation and it shows the dispersion around this average effect. This 

bird’s eye view of our variable of interest (the dependent variable) in each study vis-à-vis its precision 

entails a preliminary but informative assessment of both the existence and strength of the relationship 

between FDI and economic performance.  

In Figures 3 and 4, the partial correlation coefficient (PCC) variable on the horizontal axis is 

defined as 𝑡
�(𝑡2+𝑑𝑑)

 with “t” being the t-statistic of each estimated effect, “df” being the degrees of 

freedom, whereas the precision variable on the vertical axis is computed as the inverse of the standard 

error of the partial correlation coefficient, 1
𝑠𝑠𝑃𝑃𝑃

= 1 � 1
�(𝑡2+𝑑𝑑)

� = �(𝑡2 + 𝑑𝑑)� . Overall, we tentatively 

infer that the net effect measured in macro studies is larger than the effect measured in micro studies. 

This would support an interpretation stressing the gap between the social and private returns of FDI. 

Furthermore, from a preliminary review of the “non-symmetry” of the funnel plots in Figures 3 and 4, 

one can tentatively detect signs of potential publication bias. All these preliminary inferences will be 

formally investigated below. 

(Figure 3 about here) 

(Figure 4 about here) 

4.  METHODOLOGY AND RESULTS  

In this section we will first motivate the choice of the empirical modelling by reference with state of 

art specification in the  MRA literature for f2f, overall and joint databases and then we will show how 

‘augmenting’ the basic regression setting we can account for an extremely rich set of controls, namely 

papers/estimates characteristics, time and countries fixed effects.  

4.1 Meta-Regression Analysis: Regressions using the firm-level/micro (f2f) database 

We first report results focusing on our firm-to-firm data set. We focus on the partial correlation 

coefficient for two main reasons. First, it allows a direct comparison between the micro (f2f) and the 

macro (overall) results. Second, there is substantial heterogeneity in empirical models’ specification 
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for firm level studies and hence it is not possible to obtain a comparable measure which can easily be 

interpreted as an elasticity or semi-elasticity coefficient for all estimates in all papers. In other words, 

had we restricted the reported estimates to a fully comparable set of specifications we would have had 

to exclude too many studies, and this would bias our findings. 

Following the MRA guidelines, we first estimate a standard OLS model as a benchmark. Then 

estimate a Weighted Least Square model where the weight is the squared precision of the estimate, i.e. 

the squared inverse of the standard error,� 1
𝑠𝑠𝑃𝑃𝑃

�
2

= �1 � 1
�(𝑡2+𝑑𝑑)

�� �
2

=  (𝑡2 + 𝑑𝑑). The weighting has 

the objective to give the estimates with higher precision and higher ‘stake’ in the overall estimation 

model. 

 

OLS and WLS:   𝑟𝑖𝑖
𝑑2𝑑 = 𝛽0 + 𝜀𝑖𝑖                                                                  (1) 

where rij is the partial correlation coefficient (PCC) for the “jth” f2f estimate in the “ith” micro paper, β0 

is the estimated average effect of FDI on productivity, εij is the idiosyncratic (paper-estimate specific) 

sampling error.14 

Following Gorg and Strobl (2001), Doucouliagos and Stanley (2009) and Stanley and 

Doucouliagos (2009) we do investigate publication selection bias using the tests they recommend, 

such as the “Funnel Asymmetry Test – Precision Effect test” (FAT-PET) and “Precision-Effect 

Estimate with Standard Error” (PEESE)15: 

FAT-PET-MRA:   𝑟𝑖𝑖
𝑑2𝑑 = 𝛽0 + 𝑠𝑠𝑃𝑃𝑃 + 𝜀𝑖𝑖                                                     (2) 

PEESE-MRA:  𝑟𝑖𝑖
𝑑2𝑑 = 𝛽0 + 𝑣𝑣𝑟𝑃𝑃𝑃 +  𝜀𝑖𝑖                                                   (3) 

                                                 
14 We correct for robust standard errors clustered at the level of the papers, i.e. we do take into account that more 
than one estimate come from the same paper and this might induce the errors not to be independent. 
15 For a technical account of the statistical properties of the FAT-PET vis-à-vis PEESE see Stanley, T. D. and H. 
Doucouliagos (2014). 
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4.2 Meta Regression Analysis: regressions using macro (overall) database 

We then use the same framework for the case of the macro (overall) effects: 

OLS and WLS:    𝑟𝑖𝑖𝑜𝑜𝑠𝑜𝑜𝑜𝑜 = 𝛽0 +  𝜀𝑖𝑖                         (4) 

where rij is the partial correlation coefficient for the “jth” overall estimation in the “ith” macro paper, β0 

is the average effect and εij is the idiosyncratic (paper-estimate specific) sampling error. In turn we test 

for publication bias using the FAT-PET and PEESE models: 

FAT-PET-MRA:   𝑟𝑖𝑖𝑜𝑜𝑠𝑜𝑜𝑜𝑜 = 𝛽0 + 𝑠𝑠𝑃𝑃𝑃 +  𝜀𝑖𝑖                                                  (5) 

PEESE-MRA:  𝑟𝑖𝑖𝑜𝑜𝑠𝑜𝑜𝑜𝑜 = 𝛽0 + 𝑣𝑣𝑟𝑃𝑃𝑃 +  𝜀𝑖𝑖                                               (6) 

4.3 Meta Regression Analysis: regressions using a joint database 

An important novelty of this paper stems from the estimation using a joint micro-macro database. In 

other words, we fully harmonize the information contained in the two separate sources of information 

and create a 1116 observations database based on 175 different papers in order to estimate the impact 

of FDI on economic performance jointly at the f2f (micro) and overall (macro) level. This empirical 

modelling is new and therefore unique to the literature and represents one of the largest joint MRA 

database and analysis on the FDI-economic performance relationship. 

OLS and WLS:    𝑟𝑖𝑖
𝑖𝑜𝑖𝑗𝑡 = 𝛽0 +  𝜀𝑖𝑖                              (7) 

where rij is the partial correlation coefficient for the “jth” joint estimation in the “ith” paper, both micro 

and macro, β0 is the average effect and εij is the idiosyncratic (paper-estimate specific) sampling 

error.16 We test for publication bias by using the standard error of the partial correlation coefficient 

and its variance within the FAT-PET and PEESE models as in the disjoint regressions: 

FAT-PET-MRA:   𝑟𝑖𝑖
𝑖𝑜𝑖𝑗𝑡 = 𝛽0 + 𝑠𝑠𝑃𝑃𝑃 +  𝜀𝑖𝑖                           (8) 

PEESE-MRA:  𝑟𝑖𝑖
𝑖𝑜𝑖𝑗𝑡 = 𝛽0 + 𝑣𝑣𝑟𝑃𝑃𝑃 + 𝜀𝑖𝑖           (9) 

This empirical modelling strategy allows us to estimate a regression where both the level of 
                                                 
16 Ranging in the [-1,1] scale. 
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development and level of impact (f2f vis-à-vis overall) can be jointly taken into account, by adding a 

dummy variable for the overall effect (omitted category the f2f) and a dummy variable  for Low 

Income Countries (the omitted category is Mixed databases): 

OLS and WLS:   𝑟𝑖𝑖
𝑖𝑜𝑖𝑗𝑡 = 𝛽0 + 𝐷𝑜𝑜𝑠𝑜𝑜𝑜𝑜 + 𝐷𝑜𝑜𝑙_𝑖𝑗𝑖𝑜𝑖𝑠 +𝜀𝑖𝑖                (10) 

FAT-PET-MRA:   𝑟𝑖𝑖
𝑖𝑜𝑖𝑗𝑡 = 𝛽0 + 𝑠𝑠𝑃𝑃𝑃 + 𝐷𝑜𝑜𝑠𝑜𝑜𝑜𝑜 + 𝐷𝑜𝑜𝑙_𝑖𝑗𝑖𝑜𝑖𝑠 +𝜀𝑖𝑖            (11) 

PEESE-MRA:  𝑟𝑖𝑖
𝑖𝑜𝑖𝑗𝑡 = 𝛽0 + 𝑣𝑣𝑟𝑃𝑃𝑃 + 𝐷𝑜𝑜𝑠𝑜𝑜𝑜𝑜 + 𝐷𝑜𝑜𝑙_𝑖𝑗𝑖𝑜𝑖𝑠 +𝜀𝑖𝑖       (12) 

4.4 Results  

The results of our benchmark regressions excluding any control for the f2f and overall effects of FDI 

are reported in Table 1, while those from the regression on the joint mean are presented in Table 2.  

(Table 1 about here) 

(Table 2 about here) 

In our case, the average effect size of FDI on growth is statistically significant and its 

magnitude is 0.085*** in the baseline OLS regression (column 1 table 2) when measured as partial 

correlation coefficient for the entire sample17, i.e. a face value small effect. Yet we do regard this as 

very important and non-trivial result for at least five reasons: firstly it shows a positive effect of FDI 

on overall economic growth; secondly when we control for precision of the estimates, the effect 

remains positive and significant (0.009***, column 2 in table 2); thirdly controlling for publication 

bias (columns 3 and 4 in table 2) a positive and significant coefficient remains; fourthly there is a clear 

gap between the f2f and overall effects, this based on the macro dummy estimates 0.045** (columns 5 

to 8); and finally no apparent effect is registered by the level of development. This suggests that the 

effect of FDI on economic performance is less conditional than is often proposed. 

We now turn to exploring a more fine-grained specification in order to capture the wide 

heterogeneity of impacts of FDI on the economies represented in our MRA database. One 

                                                 
17Ranging in the [-1,1] scale. 
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straightforward way of achieving this is by adding control variables. As suggested above, we believe 

that at least three key dimensions mediate the meta-regression analysis of the impact of FDI on 

economic performance: namely, the characteristics of the papers/estimates; of the countries; and of 

time effects. To address these issues, we re-estimate the MRA on the characteristics of papers only 

(Table 3); the countries dummies only (Table 4); and year dummies only (Table 5). In the latter case, 

the year is identified as the median year of the time frame of the sample for a specific country. Finally, 

and most importantly we use all three controls simultaneously to ensure we do not ignore important 

correlations among our controls (Table 6). Thus, we proceed step by step in order to strengthen our 

methodological choices, specifically by introducing each set of controls separately for f2f, overall and 

joint and then testing them all together in a horserace. The characteristics of the various studies might 

be an important explanation for the quality of the empirical modeling (misspecification) and therefore 

the potential bias of the results; country effects could be associated with fundamental differences in 

absorptive capacities; and time effects might gauge the changing impact of FDI through time, which 

could also be due to dynamic absorptive capacities. The four models (OLS, WLS, FAT-PET, PEESE) 

are therefore specified as follow for the micro (f2f) database:  

 

OLS and WLS:  𝑟𝑖𝑖
𝑑2𝑑 = 𝛽0 + 𝑍𝑖𝑖+ 𝐷𝐷𝐷(𝐶𝐶𝐷𝐶𝑡𝑟𝐶) + 𝐷𝐷𝐷𝐷𝐶(𝑌𝑠𝑣𝑟) + 𝜀𝑖𝑖             (13) 

FAT-MRA:  𝑟𝑖𝑖
𝑑2𝑑 = 𝛽0 + 𝑍𝑖𝑖 + 𝐷𝐷𝐷(𝐶𝐶𝐷𝐶𝑡𝑟𝐶) + 𝐷𝐷𝐷(𝑌𝑠𝑣𝑟) + 𝑠𝑠𝑃𝑃𝑃 + 𝜀𝑖𝑖              (14) 

PEESE-MRA: 𝑟𝑖𝑖
𝑑2𝑑 = 𝛽0 + 𝑍𝑖𝑖 + 𝐷𝐷𝐷(𝐶𝐶𝐷𝐶𝑡𝑟𝐶) + 𝐷𝐷𝐷(𝑌𝑠𝑣𝑟) + 𝑣𝑣𝑟𝑃𝑃𝑃 +  𝜀𝑖𝑖           (15) 

where rij is the partial correlation coefficient for the “jth” f2f estimation in the “ith” micro paper, β0 the 

average effect, Zij the papers/estimates’ characteristics, Dummy(Country) the dummies for the 

countries, Dummy(Year) the year dummies and εij the idiosyncratic (paper-estimate specific) sampling 
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error.18 We run equivalent models for the macro (overall) database though excluding the country 

dummies.  

Finally, the joint database is estimated according to the following models, i.e. with all controls: 

OLS and WLS:  𝑟𝑖𝑖
𝐽𝐽𝐽𝐽𝐽 = 𝛽0 + 𝑍𝑖𝑖+ 𝐷𝐷𝐷(𝐶𝐶𝐷𝐶𝑡𝑟𝐶) + 𝐷𝐷𝐷𝐷𝐶(𝑌𝑠𝑣𝑟) + 𝜀𝑖𝑖      (16) 

FAT-MRA:  𝑟𝑖𝑖
𝐽𝐽𝐽𝐽𝐽 = 𝛽0 + 𝑍𝑖𝑖 + 𝐷𝐷𝐷𝐷𝐶(𝐶𝐶𝐷𝐶𝑡𝑟𝐶) + 𝐷𝐷𝐷𝐷𝐶(𝑌𝑠𝑣𝑟) + 𝑠𝑠𝑃𝑃𝑃 +

 𝜀𝑖𝑖               (17) 

PEESE-MRA: 𝑟𝑖𝑖
𝐽𝐽𝐽𝐽𝐽 = 𝛽0 + 𝑍𝑖𝑖 + 𝐷𝐷𝐷𝐷𝐶(𝐶𝐶𝐷𝐶𝑡𝑟𝐶) + 𝐷𝐷𝐷𝐷𝐶(𝑌𝑠𝑣𝑟) + 𝑣𝑣𝑟𝑃𝑃𝑃 +

 𝜀𝑖𝑖               (18) 

Table 3 (a&b) compares the micro f2f and macro overall effects when controlling for 

papers/estimates’ characteristics. Three main observations are in order. First, the macro spillover 

effect measured by the constant “true” effect is as expected positive and significant and is always of an 

order of magnitude higher than the micro effect.  Furthermore publication bias is only present in the 

f2f but not in the overall regressions (statistically significant coefficients on se and variance). Finally, 

the controls have a substantial role in explaining the variability of the estimates in the f2f, but in the 

exploring overall effects only the non-linear FDI-growth specification indicates genuine 

heterogeneity. The results with the joint database, in Table 3 (c), reveal that the constant ‘true’ effect 

has a positive and significant impact, indicating the presence of publication bias. This implies that in 

order to avoid biases one should control for certain characteristics of each study, namely citations 

(proxy of quality), panel model estimation, control of capital or capital per worker, control for R & D, 

and control for endogeneity.  

(Table 3 about here) 

We now turn to the regressions with countries dummies. Table 4 indicates that there is no 

significant support for the view that the FDI spillover effect is the same for all countries (micro). The 
                                                 
18 We correct for robust standard error clustered at the level of the papers, i.e. we do take into account that more 
than one estimates come from the same paper and this might induce the errors not to be independent. 
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joint database regression can then be exploited to gauge an important measure, the distance (gap) 

between the f2f and overall impact of FDI on the host economy. The rationale for this regression is as 

follows: in the joint database, the omitted category is the macro impact (by construction, rather than 

being country specific) and therefore each country dummy on the right hand in section (c) should 

measure the impact above and beyond the macro effect embedded in the constant. With only two 

exceptions, in our preferred model PEESE (column 8), the micro impact is lower than the macro. Note 

we also need to control for publication bias when looking at the joint data, because the coefficients of 

FAT-PET S.E. and PEESE variance are significantly different from zero. 

(Table 4 about here)   

The next set of controls we add are the time dummies, shown in Table 5, which have a very 

important interpretation; that there is a temporal variability in the micro, macro and joint databases. In 

other words, this is a key dimension which it would not be appropriate to omit in a MRA study. 

However, it is not possible from these results to identify a stable trend.  

(Table 5 about here) 

Finally, in Table 6 we examine our full set of controls in one unique empirical setting, the so 

called horserace. Why should this be important? It is a powerful way to nullify the omitted variable 

bias risk and at the same time to take into account the full set of correlations between covariates. From 

Table 6, we learn that the impact of FDI, when controlling for estimates characteristics, time and 

country dummies is still positive and significant; a finding which holds regardless of the type of effect 

and whether the analysis is country- or firm-level.  We also learn that, while the role of the 

characteristics of studies is not so important, country and time effects have a significant role in 

explaining the heterogeneity in FDI impact. These results also suggest that the effects of FDI are 

positive and identifiable even among poorer countries; that is, even among countries that one should 

expect are some distance below the range of thresholds often recognized in the literature. Hence, our 

results bring into question whether FDI effects are as “conditional” as often thought. Last, but not 
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least, our findings indicate that one reason for this maybe the difference between the country and the 

firm-level effects (or the private and social returns). A possible explanation for the apparent 

importance assigned to thresholds in the literature is that in poorer countries the gap between these 

effects (or in other words the wedge between the private and social returns) is much larger than in 

richer countries.  This is a novel interpretation of the problem, allowed for by our methodological 

contribution and results, which shifts the debate and raises new and important policy and future 

research questions.  

(Table 6 about here) 

Summing up, the use of the MRA estimation procedure we develop allow us to rule out many 

of the possible channels of bias on the nexus between FDI and productivity, such as publication bias 

(Christensen and Miguel, 2016), estimates/papers characteristics such as misspecification (e.g. quality 

of estimation modeling), countries and time fixed effects. Our investigation has not, however, brought 

into question the existence of a positive relationship between FDI and economic performance; namely 

the potential role of FDI to spur productivity both at the micro (f2f) and macro (overall) levels.  

 

5. CONCLUSIONS 

Are inflows of foreign direct investment (FDI) beneficial in improving firm performance and 

sustaining economic growth? This paper examines this question using meta-regression-analysis 

techniques for summarizing and distilling the lessons from vast bodies of empirical evidence that have 

not been previously analyzed together. For this exercise, a unique hand-collected data set was 

constructed containing 565 estimates of the micro firm-to-firm (f2f) and 551 estimates of the macro 

(overall) effects of FDI on performance, from 104 different f2f and 71 overall primary studies. The 

data set also contains information on 13 important variables we created covering publication bias, 

sampling, design and methodological differences across studies and estimates, these being these 

variables fully harmonized at micro and macro level. This is the first paper embedding together f2f and 
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overall data in the same MRA analysis and estimating their joint impact. In order to accomplish this, 

we introduced novel ways of distilling the information on a growing and bigger literature both within 

international economics studies and international business disciplines. 

 Our findings suggest that a large proportion of the variation of the effect of FDI across 

studies can be accounted by publication bias, measurement and sampling characteristics, the type of 

FDI-growth relationship analyzed, control sets in the original estimates, econometric methodology, 

geographical areas/countries and time period. We find that there is a statistically significant positive 

effect of FDI at the firm-to-firm level, but this is of a relatively small magnitude compared with 

overall effects level results, which are on average six times larger.  Finally, those studies which control 

for absorptive capacity (such as R&D or human capital, financial development and quality of 

institutions) and those that further investigate these effects by, for example, examining the interaction 

of these absorptive capacities and FDI tend to report significantly smaller effects of FDI on growth.  

  What are the main implications from these findings for future research? Firstly, and 

foremost, this study identifies a paradox; how to reconcile the main broadly agreed upon lesson from 

the literature (namely, that the FDI effect emerges only once countries have crossed specific 

thresholds) with the finding that these effects are larger for countries further below those same 

thresholds? Considerations of the gap between private and social returns may provide the key and we 

believe should be the focus of future research. 

  The findings above may also open new avenues for the policy debate. In particular, it may 

help to nudge the debate away from attracting “any FDI” to the design of policies that take into 

account that different types of FDI may have substantially different social rates of return.  
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Figure 1 Firm-to-firm MICRO effects 

 

 

Figure 2 Overall MACRO effects 
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Figure 3 Funnel Graph Firm-to-firm MICRO partial correlation (horizontal axis) vs. precision   
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Figure 4 Funnel Graph Overall Macro partial correlation (horizontal axis) vs. precision 
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Table 1 Baseline MRA, MICRO vs. MACRO 

            MICRO ( a )   MACRO ( b ) 

 
OLS WLS 

FAT-
PET PEESE 

 
OLS WLS 

FAT-
PET PEESE 

          S.E. (Partial Correlation 
Coefficient) 

  
1.535*** 

    
0.924** 

 
   

0.394 
    

0.392 
 Variance (Partial Correlation 

Coefficient) 
   

14.927*** 
    

3.598 

    
5.376 

    
2.282 

          
          
          
          Constant (true effect) 0.051*** 0.009*** 0.005** 0.008*** 

 
0.119*** 0.089*** 0.033 0.071*** 

 
0.011 0.002 0.002 0.002 

 
0.019 0.02 0.029 0.023 

          Observations 565 565 565 565 
 

551 551 551 551 
R-squared 0.000 0.000 0.033 0.013 

 
0.000 0.000 0.054 0.026 

N. Cluster 104 104 104 104   71 71 71 71 

          Robust standard errors in parentheses, "***" p<0.01, "**" p<0.05, "*" p<0.1 
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Table 2 Baseline MRA, JOINT 

         JOINT ( c ) 

 
OLS WLS 

FAT-
PET PEESE OLS WLS 

FAT-
PET PEESE 

         S.E. (Partial Correlation 
Coefficient) 

  
1.367*** 

   
1.358*** 

 
   

0.194 
   

0.297 
 Variance (Partial Correlation 

Coefficient) 
   

9.414*** 
   

6.473*** 

    
1.689 

   
1.971 

MACRO dummy 
    

0.038 0.078*** 0.000 0.045** 

     
0.03 0.021 0.02 0.019 

LOW income Dummy 
    

0.059* 0.004 0.001 0.004 

     
0.031 0.009 0.008 0.009 

Constant (true effect) 0.085*** 0.009*** 0.005*** 0.009*** 0.041*** 0.008*** 0.005** 0.008*** 

 
0.012 0.002 0.002 0.002 0.009 0.002 0.002 0.002 

         Observations 1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 
R-squared 0.000 0.000 0.056 0.027 0.057 0.025 0.056 0.033 
N. Cluster 175 175 175 175 175 175 175 175 

         Robust standard errors in parentheses, "***" p<0.01, "**" p<0.05, "*" p<0.1 
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Table 3 MRA Controlling for model characteristics 

                   
  MICRO ( a )   MACRO ( b )   JOINT ( c ) 

 
OLS WLS FAT-PET PEESE 

 
OLS WLS FAT-PET PEESE 

 
OLS WLS FAT-PET PEESE OLS WLS FAT-PET PEESE 

                   
S.E. (Partial Correlation Coefficient) 

  
1.045*** 

    
0.454 

    
1.026*** 

   
0.960*** 

 

   
0.345 

    
0.397 

    
0.189 

   
0.258 

 Variance (Partial Correlation 
Coefficient) 

   
11.589** 

    
1.269 

    
7.175*** 

   
4.836*** 

    
4.75 

    
2.062 

    
1.652 

   
1.848 

Number of Citation p.y. 0.000 -0.000*** -0.000*** -0.000*** 
 

0.000 0.000 0.000 0.000 
 

0.000 -0.000*** -0.000*** -0.000*** 0.000 -0.000*** -0.000*** -0.000*** 

 
0.000 0.000 0.000 0.000 

 
0.001 0.000 0.000 0.000 

 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Panel Model Dummy 0.011 -0.026*** -0.023*** -0.026*** 
 

0.011 -0.033 -0.022 -0.028 
 

0.004 -0.027*** -0.023*** -0.026*** -0.009 -0.027*** -0.024*** -0.026*** 

 
0.029 0.008 0.008 0.008 

 
0.039 0.026 0.026 0.026 

 
0.026 0.008 0.008 0.008 0.022 0.008 0.008 0.008 

Human capital control Dummy -0.01 0.004 0.002 0.004 
 

0.019 0.015 0.013 0.014 
 

0.016 0.007 0.002 0.005 -0.007 0.004 0.003 0.004 

 
0.018 0.008 0.008 0.008 

 
0.045 0.024 0.024 0.024 

 
0.021 0.008 0.008 0.008 0.021 0.008 0.007 0.008 

Capital/capital per worker control 
Dummy -0.012 -0.008** -0.008** -0.008** 

 
0.026 0.055* 0.054* 0.055* 

 
-0.042** -0.009*** -0.008** -0.008*** -0.011 -0.007** -0.007** -0.008** 

 
0.018 0.003 0.003 0.003 

 
0.047 0.03 0.028 0.029 

 
0.018 0.003 0.003 0.003 0.016 0.003 0.003 0.003 

Trade/export control Dummy -0.031** -0.001 -0.002 -0.001 
 

-0.013 0.026 0.024 0.026 
 

-0.012 -0.001 -0.002 -0.001 -0.016 0.000 -0.002 -0.001 

 
0.015 0.004 0.004 0.004 

 
0.046 0.026 0.026 0.026 

 
0.025 0.004 0.004 0.004 0.024 0.004 0.004 0.004 

R&D control dummy 0.02 -0.017** -0.016* -0.017** 
 

-0.103* -0.042 -0.022 -0.034 
 

-0.02 -0.018** -0.016** -0.017** 0.002 -0.018** -0.016** -0.017** 

 
0.025 0.008 0.008 0.008 

 
0.054 0.029 0.026 0.028 

 
0.026 0.008 0.008 0.008 0.027 0.008 0.008 0.008 

FDI not linear Dummy 0.002 0.012 0.01 0.012 
 

-0.045 -0.072*** -0.074*** -0.073*** 
 

-0.021 0.011 0.009 0.011 -0.015 0.012 0.01 0.012 

 
0.022 0.008 0.007 0.008 

 
0.047 0.02 0.02 0.02 

 
0.023 0.007 0.007 0.007 0.023 0.007 0.007 0.007 

Endogeneity control Dummy -0.052* -0.009*** -0.010*** -0.009*** 
 

0.003 0.009 0.004 0.007 
 

-0.021 -0.009*** -0.010*** -0.009*** -0.022 -0.009*** -0.010*** -0.009*** 

 
0.028 0.002 0.003 0.002 

 
0.035 0.023 0.022 0.022 

 
0.022 0.003 0.003 0.002 0.022 0.002 0.002 0.002 
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Fixed effects control Dummy -0.031** 0.003 0.002 0.003 
 

-0.013 -0.016 -0.005 -0.01 
 

-0.031* 0.003 0.002 0.003 -0.014 0.003 0.003 0.003 

 
0.015 0.003 0.003 0.002 

 
0.031 0.023 0.021 0.022 

 
0.017 0.003 0.003 0.003 0.018 0.002 0.003 0.002 

MACRO dummy n.a. n.a. n.a. n.a. 
 

n.a. n.a. n.a. n.a. 
 

- - - - 0.027 0.065*** 0.012 0.041** 

               
0.031 0.017 0.017 0.017 

LOW income Dummy n.a. n.a. n.a. n.a. 
 

n.a. n.a. n.a. n.a. 
 

- - - - 0.062* -0.002 -0.004 -0.003 

               
0.033 0.005 0.005 0.005 

                   
Constant (true effect) 0.099*** 0.039*** 0.035*** 0.039*** 

 
0.131*** 0.119*** 0.083** 0.109*** 

 
0.127*** 0.041*** 0.035*** 0.040*** 0.081*** 0.040*** 0.035*** 0.039*** 

 
0.017 0.008 0.009 0.008 

 
0.035 0.024 0.034 0.026 

 
0.022 0.007 0.009 0.008 0.018 0.008 0.009 0.008 

                   
Observations 565 565 565 565 

 
551 551 551 551 

 
1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 

R-squared 0.076 0.121 0.133 0.129 
 

0.016 0.117 0.125 0.119 
 

0.039 0.12 0.147 0.135 0.072 0.134 0.148 0.139 

N. Cluster 104 104 104 104   71 71 71 71   175 175 175 175 175 175 175 175 

 
Robust standard errors in parentheses, "***" p<0.01, "**" p<0.05, "*" p<0.1 

“n.a.”: not applicable 
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Table 4 MRA controlling for Countries Dummies 

            MICRO ( a )   JOINT ( c ) 

 
OLS WLS FAT-PET PEESE 

 
OLS WLS FAT-PET PEESE 

          S.E. (Partial Correlation Coefficient) 
  

0.499 
    

0.667* 
 

   
0.547 

    
0.363 

 Variance (Partial Correlation Coefficient) 
   

7.791 
    

4.567** 

    
5.421 

    
2.121 

17 transition countries -0.006 0.043*** 0.037*** 0.042*** 
 

-0.073*** -0.042** -0.01 -0.019 

 
0.014 0.001 0.007 0.002 

 
0.02 0.02 0.025 0.021 

Argentina -0.026 0.026* 0.013 0.02 
 

-0.093*** -0.058** -0.036 -0.039 

 
0.016 0.014 0.021 0.016 

 
0.021 0.024 0.026 0.025 

Belarus -0.041*** 0.007*** 0.004 0.006*** 
 

-0.109*** -0.078*** -0.042 -0.055** 

 
0.014 0.001 0.004 0.001 

 
0.02 0.02 0.026 0.021 

Bulgaria -0.046** 0.008 0.002 0.007 
 

-0.113*** -0.077*** -0.045 -0.054* 

 
0.022 0.02 0.021 0.02 

 
0.026 0.028 0.034 0.029 

Chile -0.029 0.006** 0.004 0.006** 
 

-0.096*** -0.079*** -0.041 -0.055** 

 
0.021 0.003 0.003 0.003 

 
0.025 0.02 0.027 0.021 

China (see constant in MICRO) \ \ \ \ 
 

-0.067*** -0.085*** -0.045 -0.061*** 

      
0.024 0.02 0.028 0.021 

Czech Republic, Hungary, and Poland 0.288*** 0.335*** 0.314*** 0.320*** 
 

0.221*** 0.251*** 0.262*** 0.265*** 

 
0.014 0.001 0.023 0.011 

 
0.02 0.02 0.017 0.019 
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Ghana -0.096*** -0.041*** -0.058*** -0.051*** 
 

-0.163*** -0.126*** -0.108*** -0.108*** 

 
0.014 0.001 0.018 0.007 

 
0.02 0.02 0.019 0.02 

India 0.032 0.518** 0.508* 0.513** 
 

-0.036 0.433* 0.460* 0.453* 

 
0.065 0.254 0.262 0.258 

 
0.065 0.251 0.25 0.251 

Indonesia -0.004 0.017* 0.015* 0.017* 
 

-0.072** -0.068*** -0.03 -0.045* 

 
0.027 0.009 0.009 0.009 

 
0.03 0.022 0.029 0.023 

Kenya 0.052*** 0.099*** 0.083*** 0.090*** 
 

-0.016 0.014 0.032* 0.032 

 
0.014 0.001 0.018 0.007 

 
0.02 0.02 0.019 0.02 

Latvia -0.056*** -0.009*** -0.031 -0.025** 
 

-0.124*** -0.094*** -0.083*** -0.080*** 

 
0.014 0.001 0.024 0.011 

 
0.02 0.02 0.017 0.019 

Lithuania -0.064*** -0.005* -0.012 -0.008 
 

-0.131*** -0.090*** -0.060** -0.068*** 

 
0.016 0.003 0.009 0.005 

 
0.021 0.02 0.025 0.021 

Malaysia -0.028** 0.017*** 0.015*** 0.017*** 
 

-0.096*** -0.068*** -0.031 -0.045** 

 
0.014 0.001 0.003 0.001 

 
0.02 0.02 0.027 0.021 

Mexico 0.056 0.089*** 0.083*** 0.087*** 
 

-0.011 0.004 0.037 0.026 

 
0.035 0.013 0.016 0.014 

 
0.037 0.024 0.029 0.025 

Morocco 0.03 0.051*** 0.046*** 0.050*** 
 

-0.038 -0.034* -0.001 -0.011 

 
0.02 0.002 0.006 0.002 

 
0.024 0.02 0.025 0.021 

Poland -0.048*** 0.002 0.001 0.002 
 

-0.115*** -0.082*** -0.045 -0.059*** 

 
0.015 0.002 0.003 0.002 

 
0.02 0.02 0.028 0.021 

Romania -0.035** 0.004 0.002 0.003 
 

-0.102*** -0.081*** -0.043 -0.058*** 

 
0.016 0.003 0.003 0.003 

 
0.021 0.02 0.028 0.021 

Russia -0.030* 0.014** 0.013* 0.014** 
 

-0.097*** -0.071*** -0.032 -0.047** 

 
0.015 0.007 0.007 0.007 

 
0.02 0.021 0.029 0.022 

South Africa 0.051*** 0.101*** 0.075*** 0.078*** 
 

-0.017 0.016 0.021 0.026 
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0.014 0.001 0.028 0.016 

 
0.02 0.02 0.016 0.018 

Tanzania -0.050*** -0.002* -0.022 -0.015* 
 

-0.117*** -0.087*** -0.073*** -0.071*** 

 
0.014 0.001 0.021 0.009 

 
0.02 0.02 0.018 0.019 

Thailand -0.301*** -0.254*** -0.305*** -0.338*** 
 

-0.368*** -0.338*** -0.367*** -0.364*** 

 
0.014 0.001 0.056 0.059 

 
0.02 0.02 0.02 0.018 

Turkey 0.05 0.042*** 0.035** 0.039*** 
 

-0.017 -0.042* -0.012 -0.021 

 
0.054 0.011 0.015 0.013 

 
0.055 0.023 0.027 0.024 

Ukraine 0.058 0.022*** 0.022*** 0.022*** 
 

-0.009 -0.063*** -0.023 -0.040* 

 
0.05 0.001 0.002 0.001 

 
0.051 0.02 0.029 0.021 

Uruguay 0.077*** 0.113*** 0.087*** 0.084*** 
 

0.01 0.028 0.033* 0.034* 

 
0.015 0.003 0.029 0.027 

 
0.02 0.02 0.018 0.019 

Venezuela -0.052*** -0.004*** -0.006** -0.004*** 
 

-0.119*** -0.089*** -0.051* -0.066*** 

 
0.014 0.001 0.002 0.001 

 
0.02 0.02 0.027 0.021 

Vietnam 0.059 0.007 0.006 0.007 
 

-0.008 -0.077*** -0.039 -0.054** 

 
0.078 0.009 0.009 0.009 

 
0.078 0.022 0.029 0.023 

Zambia 0.036** 0.078*** 0.041 0.034 
 

-0.031 -0.007 -0.016 -0.01 

 
0.014 0.001 0.04 0.031 

 
0.02 0.02 0.015 0.016 

Zimbabwe 0.088*** 0.148*** 0.131*** 0.138*** 
 

0.021 0.063*** 0.080*** 0.081*** 

 
0.014 0.001 0.019 0.007 

 
0.02 0.02 0.019 0.02 

          Constant: China=MICRO; Macro=Joint 0.052*** 0.005*** 0.004** 0.004*** 
 

0.119*** 0.089*** 0.048* 0.066*** 

 
0.014 0.001 0.002 0.001 

 
0.02 0.02 0.029 0.021 

          Observations 565 565 565 565 
 

1,116 1,116 1,116 1,116 

R-squared 0.114 0.318 0.321 0.322 
 

0.069 0.31 0.315 0.314 
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N. Cluster 104 104 104 104   175 175 175 175 

          Robust standard errors in parentheses, "***" p<0.01, "**" p<0.05, "*" p<0.1 
Within MACRO studies countries dummies are "n.a.": Not Applicable. 

"\": omitted dummy. See constant 
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TABLE 5 MRA controlling for Time Dummies 

                   
  MICRO ( a )   MACRO ( b )   JOINT ( c ) 

 
OLS WLS FAT-PET PEESE 

 
OLS WLS FAT-PET PEESE 

 
OLS WLS FAT-PET PEESE OLS WLS FAT-PET PEESE 

                   
S.E. (Partial Correlation Coefficient) 

  
1.550*** 

    
1.063*** 

    
1.452*** 

   
1.471*** 

 

   
0.519 

    
0.359 

    
0.298 

   
0.373 

 
Variance (Partial Correlation Coefficient) 

   
12.462** 

    
4.024** 

    
8.318*** 

   
6.766*** 

    
5.873 

    
1.886 

    
1.898 

   
1.957 

1943 - - - - 
 

0.327*** 0.355*** 0.244*** 0.258*** 
 

0.365*** 0.420*** 0.180*** 0.181*** 0.377*** 0.338*** 0.171*** 0.175*** 

      
0.056 0.056 0.061 0.068 

 
0.035 0.006 0.05 0.055 0.048 0.022 0.047 0.053 

1948 - - - - 
 

0.031 0.059 -0.071 -0.063 
 

0.069* 0.124*** -0.141** -0.166** 0.081* 0.041* -0.150*** -0.163** 

      
0.056 0.056 0.065 0.076 

 
0.035 0.006 0.055 0.066 0.048 0.022 0.053 0.064 

1953 - - - - 
 

-0.151** -0.121* -0.249*** -0.241*** 
 

-0.114** -0.056 -0.319*** -0.342*** -0.102* -0.138*** -0.328*** -0.340*** 

      
0.071 0.072 0.072 0.078 

 
0.055 0.044 0.068 0.073 0.056 0.048 0.066 0.07 

1958 - - - - 
 

-0.093 -0.112* -0.147*** -0.138** 
 

-0.056 -0.047*** -0.182*** -0.139*** -0.044 -0.130*** -0.190*** -0.173*** 

      
0.067 0.058 0.051 0.054 

 
0.051 0.014 0.032 0.025 0.053 0.025 0.029 0.028 

1959 - - - - 
 

0.268*** 0.296*** 0.248*** 0.266*** 
 

0.305*** 0.361*** 0.207*** 0.261*** 0.256*** 0.282*** 0.207*** 0.232*** 

      
0.056 0.056 0.05 0.053 

 
0.035 0.006 0.032 0.024 0.042 0.021 0.028 0.026 

1960 - - - - 
 

0.142** 0.167*** 0.096* 0.112* 
 

0.179*** 0.232*** 0.047 0.080** 0.130*** 0.153*** 0.046 0.061* 

      
0.056 0.056 0.053 0.057 

 
0.035 0.006 0.039 0.035 0.042 0.021 0.035 0.035 

1963 - - - - 
 

-0.309** -0.253* -0.339** -0.321** 
 

-0.272* -0.188 -0.393*** -0.365*** -0.260* -0.271** -0.402*** -0.383*** 

      
0.151 0.133 0.133 0.133 

 
0.142 0.118 0.133 0.136 0.134 0.119 0.132 0.132 
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1965 - - - - 
 

-0.009 0.02 -0.074 -0.056 
 

0.028 0.085*** -0.131*** -0.110** -0.021 0.006 -0.132*** -0.120*** 

      
0.056 0.056 0.057 0.062 

 
0.035 0.006 0.045 0.045 0.042 0.021 0.041 0.044 

1967 - - - - 
 

0.043 0.074 0.013 0.032 
 

0.080** 0.139*** -0.032 0.014 0.03 0.060*** -0.032 -0.01 

      
0.056 0.056 0.052 0.055 

 
0.035 0.006 0.036 0.029 0.042 0.021 0.032 0.03 

1968 - - - - 
 

0.031 0.088 0.022 0.041 
 

0.068 0.153*** -0.025 0.019 0.03 0.073* -0.027 -0.004 

      
0.076 0.067 0.062 0.063 

 
0.062 0.037 0.051 0.045 0.062 0.041 0.048 0.045 

1969 - - - - 
 

0.230*** 0.263*** 0.214*** 0.232*** 
 

0.267*** 0.328*** 0.173*** 0.226*** 0.218*** 0.249*** 0.173*** 0.198*** 

      
0.056 0.056 0.051 0.053 

 
0.035 0.006 0.033 0.024 0.042 0.021 0.028 0.026 

1970 0.152*** 0.173*** 0.061 0.101** 
 

0.011 0.004 -0.073 -0.056 
 

0.065 0.122*** -0.025 0.019 0.04 0.083 -0.026 0.015 

 
0.039 0.021 0.043 0.04 

 
0.086 0.099 0.088 0.09 

 
0.058 0.044 0.061 0.061 0.062 0.056 0.061 0.067 

1972 - - - - 
 

0.079 0.107* 0.052 0.07 
 

0.116*** 0.172*** 0.009 0.060** 0.067 0.092*** 0.008 0.033 

      
0.056 0.056 0.051 0.054 

 
0.035 0.006 0.034 0.026 0.042 0.021 0.03 0.028 

1973 0.205*** 0.227*** 0.106** 0.144*** 
 

-0.381*** -0.374** -0.486*** -0.472*** 
 

-0.215 0.006 -0.159 -0.125 -0.224 -0.027 -0.161 -0.12 

 
0.035 0.006 0.041 0.04 

 
0.143 0.149 0.146 0.148 

 
0.146 0.166 0.203 0.215 0.153 0.19 0.204 0.22 

1974 - - - - 
 

0.007 0.02 0.019 0.02 
 

0.045 0.085*** -0.004 0.048*** 0.057 0.002 -0.011 0.004 

      
0.056 0.056 0.048 0.052 

 
0.035 0.006 0.019 0.011 0.048 0.022 0.02 0.02 

1975 0.684*** 0.706*** 0.436*** 0.311* 
 

-0.055 0.08 0.058 0.064 
 

0.05 0.161** 0.039 0.086 0.01 0.084 0.039 0.054 

 
0.035 0.006 0.091 0.186 

 
0.134 0.094 0.104 0.102 

 
0.126 0.066 0.091 0.095 0.133 0.068 0.091 0.09 

1976 - - - - 
 

-0.074 -0.055 -0.083* -0.07 
 

-0.037 0.01 -0.115*** -0.058*** -0.086** -0.070*** -0.115*** -0.092*** 

      
0.056 0.056 0.049 0.052 

 
0.035 0.006 0.027 0.017 0.042 0.021 0.023 0.022 

1977 - - - - 
 

-0.302* -0.238 -0.325** -0.307* 
 

-0.265* -0.173 -0.379** -0.352** -0.314** -0.252* -0.380** -0.366** 

      
0.153 0.15 0.155 0.155 

 
0.144 0.136 0.154 0.158 0.145 0.137 0.153 0.154 

1978 - - - - 
 

0.052 0.091 0.073 0.072 
 

0.089 0.156*** 0.044 0.079** 0.047 0.076** 0.043 0.045 

      
0.076 0.062 0.052 0.054 

 
0.061 0.027 0.037 0.038 0.062 0.033 0.036 0.034 

1980 0.016 0.038*** 0.027*** 0.037*** 
 

-0.008 0.027 0.02 0.02 
 

0.028 0.059*** 0.015 0.038** 0.007 0.028* 0.013 0.023 
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0.035 0.006 0.007 0.007 

 
0.077 0.061 0.06 0.06 

 
0.062 0.02 0.019 0.017 0.067 0.014 0.018 0.017 

1982 -0.121*** -0.122*** -0.262*** -0.232*** 
 

0.174*** 0.202*** 0.129** 0.148** 
 

0.089 0.071 -0.088 -0.04 0.115 0.031 -0.093 -0.044 

 
0.035 0.006 0.048 0.052 

 
0.056 0.056 0.054 0.057 

 
0.123 0.141 0.125 0.117 0.113 0.111 0.122 0.103 

1983 -0.039 -0.017*** -0.019*** -0.017** 
 

-0.08 0.016 -0.009 -0.001 
 

-0.051 -0.017*** -0.018*** -0.017*** -0.07 -0.017*** -0.019*** -0.017*** 

 
0.035 0.006 0.006 0.006 

 
0.079 0.07 0.078 0.076 

 
0.055 0.006 0.006 0.006 0.052 0.006 0.006 0.006 

1984 - - - - 
 

-0.017 -0.002 0.016 0.006 
 

0.02 0.063 0.001 0.043 -0.029 -0.017 0.002 0 

      
0.069 0.076 0.069 0.072 

 
0.053 0.05 0.05 0.049 0.057 0.054 0.052 0.053 

1985 - - - - 
 

0.054 -0.026 0.001 -0.019 
 

0.091* 0.039 -0.012 0.017 0.073 -0.042 -0.015 -0.028 

      
0.069 0.068 0.054 0.06 

 
0.054 0.038 0.022 0.025 0.055 0.043 0.027 0.032 

1986 - - - - 
 

-0.015 0.011 0.01 0.01 
 

0.022 0.076*** -0.012 0.037 -0.004 -0.004 -0.015 -0.004 

      
0.068 0.063 0.055 0.059 

 
0.052 0.029 0.034 0.029 0.05 0.036 0.035 0.034 

1987 0.011 0.038*** 0.011 0.033*** 
 

0.072 0.001 0.013 0.004 
 

0.067 0.043*** 0.009 0.034*** 0.062 0.027* 0.009 0.026* 

 
0.037 0.008 0.013 0.009 

 
0.09 0.061 0.052 0.055 

 
0.063 0.008 0.013 0.008 0.063 0.016 0.012 0.014 

1988 0.095*** 0.106*** -0.04 -0.016 
 

-0.052 -0.019 -0.013 -0.016 
 

-0.006 0.049* -0.034 0.016 -0.017 -0.029 -0.038* -0.025 

 
0.035 0.006 0.049 0.058 

 
0.066 0.062 0.05 0.056 

 
0.047 0.025 0.021 0.018 0.044 0.032 0.021 0.024 

1989 0.302*** 0.345*** 0.152* 0.123 
 

-0.095 -0.102 -0.151*** -0.142** 
 

-0.022 -0.002 -0.159*** -0.125*** -0.061 -0.075 -0.160*** -0.145*** 

 
0.038 0.015 0.081 0.142 

 
0.059 0.072 0.052 0.057 

 
0.048 0.053 0.047 0.046 0.06 0.062 0.045 0.048 

1990 -0.023 0.003 -0.024** -0.002 
 

-0.072 -0.002 -0.016 -0.011 
 

-0.038 0.02 -0.029 0.001 -0.028 -0.004 -0.031 -0.01 

 
0.035 0.006 0.011 0.007 

 
0.166 0.11 0.114 0.113 

 
0.137 0.035 0.031 0.032 0.132 0.026 0.029 0.029 

1991 0.086** 0.110*** 0.104*** 0.110*** 
 

0.069 0.098* 0.103** 0.101* 
 

0.096** 0.113*** 0.103*** 0.111*** 0.067 0.108*** 0.103*** 0.109*** 

 
0.042 0.023 0.023 0.023 

 
0.057 0.058 0.05 0.054 

 
0.038 0.022 0.022 0.022 0.04 0.022 0.022 0.022 

1992 0.012 -0.008 -0.008 -0.008 
 

0.167* 0.099 0.1 0.098 
 

0.094 -0.008 -0.007 -0.007 0.095* -0.007 -0.008 -0.007 

 
0.042 0.007 0.006 0.007 

 
0.09 0.071 0.06 0.064 

 
0.067 0.007 0.006 0.007 0.056 0.007 0.006 0.007 

1993 0.045 0.028*** 0.023*** 0.027*** 
 

- - - - 
 

0.01 0.027*** 0.023*** 0.027*** 0.064 0.028*** 0.023*** 0.028*** 

 
0.04 0.008 0.006 0.007 

      
0.04 0.008 0.006 0.007 0.042 0.008 0.006 0.007 
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1994 0.018 -0.011 -0.046* -0.024 
 

0.09 0.103* 0.074 0.084 
 

0.02 -0.006 -0.041 -0.016 0.033 -0.007 -0.04 -0.015 

 
0.039 0.033 0.028 0.029 

 
0.057 0.062 0.049 0.053 

 
0.045 0.034 0.026 0.03 0.047 0.033 0.027 0.031 

1995 (see constant) \ \ \ \ 
 

\ \ \ \ 
 

\ \ \ \ \ \ \ \ 

                   
1996 -0.02 -0.003 -0.005 -0.003 

 
-0.036 -0.006 0.012 0.003 

 
-0.039 -0.003 -0.005 -0.003 -0.013 -0.003 -0.005 -0.003 

 
0.042 0.014 0.013 0.014 

 
0.056 0.056 0.048 0.052 

 
0.04 0.014 0.012 0.013 0.04 0.013 0.012 0.013 

1997 0.029 0.018 0.007 0.016 
 

0.435*** 0.478*** 0.352*** 0.360*** 
 

0.014 0.018 0.008 0.017 0.055 0.018 0.008 0.017 

 
0.069 0.024 0.025 0.024 

 
0.056 0.056 0.064 0.075 

 
0.073 0.023 0.025 0.024 0.069 0.023 0.025 0.024 

1998 -0.036 -0.009 -0.013* -0.009 
 

0.216*** 0.244*** 0.172*** 0.192*** 
 

-0.047 -0.01 -0.013* -0.01 0.003 -0.009 -0.013* -0.009 

 
0.035 0.007 0.007 0.007 

 
0.056 0.056 0.054 0.057 

 
0.044 0.007 0.007 0.007 0.044 0.007 0.007 0.007 

1999 0.016 -0.011 -0.011* -0.01 
 

0.131** 0.162*** 0.169*** 0.166*** 
 

0.004 -0.011* -0.010* -0.011 0.045 -0.01 -0.011* -0.01 

 
0.045 0.007 0.006 0.007 

 
0.058 0.06 0.055 0.057 

 
0.047 0.007 0.006 0.007 0.045 0.007 0.006 0.007 

2000 -0.022 -0.011* -0.011* -0.011 
 

- - - - 
 

-0.057 -0.012* -0.011* -0.011* -0.004 -0.011* -0.011* -0.011 

 
0.036 0.007 0.006 0.007 

      
0.036 0.007 0.006 0.007 0.039 0.007 0.006 0.007 

2001 -0.001 -0.017*** -0.017*** -0.017** 
 

- - - - 
 

-0.035 -0.018*** -0.017*** -0.018*** 0.009 -0.017*** -0.017*** -0.017*** 

 
0.047 0.007 0.006 0.007 

      
0.047 0.006 0.006 0.006 0.044 0.007 0.006 0.006 

2002 -0.011 -0.012* -0.008 -0.011* 
 

- - - - 
 

-0.045 -0.012* -0.008 -0.012* 0.001 -0.012* -0.008 -0.011* 

 
0.037 0.007 0.006 0.007 

      
0.037 0.006 0.006 0.006 0.041 0.006 0.006 0.006 

2003 0.021 -0.005 -0.006 -0.005 
 

- - - - 
 

-0.013 -0.006 -0.006 -0.005 0.008 -0.002 0.001 -0.001 

 
0.056 0.012 0.011 0.012 

      
0.055 0.012 0.011 0.012 0.067 0.011 0.01 0.01 

2004 0.092 0.015 0.019* 0.016 
 

- - - - 
 

0.058 0.015 0.019* 0.015 0.111 0.015 0.019* 0.016 

 
0.075 0.011 0.011 0.011 

      
0.074 0.011 0.011 0.011 0.075 0.011 0.011 0.011 

2005 -0.011 0.016** 0.011* 0.016** 
 

- - - - 
 

-0.045 0.015** 0.012** 0.015** -0.04 0.019** 0.019** 0.020** 

 
0.035 0.006 0.006 0.007 

      
0.035 0.006 0.006 0.006 0.046 0.008 0.008 0.008 

Macro Dummy n.a. n.a. n.a. n.a. 
 

n.a. n.a. n.a. n.a. 
 

- - - - 0.041 0.084*** 0.006 0.052** 
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0.042 0.021 0.027 0.021 

Low income Dummy n.a. n.a. n.a. n.a. 
 

n.a. n.a. n.a. n.a. 
 

- - - - 0.062* -0.003 -0.007 -0.004 

               
0.035 0.006 0.005 0.005 

                   
Constant (year 1995) 0.039 0.017*** 0.011* 0.017** 

 
0.111* 0.083 0.014 0.064 

 
0.074** 0.018*** 0.011** 0.017*** 0.02 0.017*** 0.011** 0.017*** 

 
0.035 0.006 0.006 0.007 

 
0.056 0.056 0.053 0.053 

 
0.035 0.006 0.006 0.006 0.037 0.006 0.006 0.006 

                   
Observations 565 565 565 565 

 
551 551 551 551 

 
1,116 1,116 1,116 1,116 1,116 1,116 1,116 1,116 

R-squared 0.135 0.103 0.125 0.111 
 

0.202 0.167 0.211 0.188 
 

0.127 0.113 0.145 0.126 0.159 0.122 0.146 0.129 

N. Cluster 104 104 104 104   71 71 71 71   175 175 175 175 175 175 175 175 

                   Robust standard errors in parentheses, "***" p<0.01, "**" p<0.05, "*" p<0.1 
"n.a.": Not Applicable, there are no dummies for each country in cross-countries studies. 

"\": omitted dummy. See constant 
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Table 6 MRA controlling for Papers characteristics, Time and Countries Dummies 

               
  MICRO ( a )   MACRO ( b )   JOINT ( c ) 

 
OLS WLS FAT-PET PEESE 

 
OLS WLS FAT-PET PEESE 

 
OLS WLS FAT-PET PEESE 

               
S.E. (Partial Correlation Coefficient) 

  
0.902 

    
0.807* 

    
0.947** 

 

   
0.578 

    
0.422 

    
0.373 

 
Variance (Partial Correlation Coefficient) 

   
10.859 

    
2.661 

    
5.813*** 

    
6.768 

    
2.058 

    
2.117 

Number of Citation p.y. 0.000 0.000 0.000 0.000 
 

0.000 0.000 0.000 0.000 
 

0.000 0.000 0.000 0.000 

 
0.001 0.000 0.000 0.000 

 
0.001 0.001 0.001 0.000 

 
0.001 0.000 0.000 0.000 

Panel Model Dummy -0.005 -0.025*** -0.024** -0.024*** 
 

-0.042 -0.059** -0.043 -0.052* 
 

-0.025 -0.025*** -0.024*** -0.025*** 

 
0.02 0.009 0.01 0.009 

 
0.037 0.027 0.028 0.027 

 
0.023 0.009 0.009 0.009 

Human capital control Dummy -0.001 -0.008 -0.012 -0.01 
 

0.014 0.005 0.004 0.003 
 

0.009 -0.008 -0.011 -0.008 

 
0.022 0.012 0.011 0.012 

 
0.04 0.022 0.022 0.022 

 
0.028 0.011 0.01 0.011 

Capital/capital per worker control Dummy -0.023 -0.016 -0.015 -0.016 
 

0.101*** 0.104*** 0.093*** 0.098*** 
 

-0.014 -0.016 -0.015 -0.016 

 
0.027 0.012 0.011 0.011 

 
0.022 0.013 0.017 0.015 

 
0.026 0.011 0.01 0.011 

Trade/export control Dummy -0.014 0.013 0.014 0.013 
 

-0.028 0.004 -0.006 0 
 

-0.034 0.012 0.013 0.012 

 
0.023 0.009 0.009 0.009 

 
0.044 0.026 0.024 0.025 

 
0.03 0.008 0.009 0.008 

R&D control dummy -0.004 -0.008 -0.008 -0.008 
 

-0.116* -0.055 -0.021 -0.038 
 

-0.018 -0.008 -0.008 -0.008 

 
0.04 0.008 0.008 0.008 

 
0.058 0.033 0.026 0.03 

 
0.038 0.008 0.008 0.008 

FDI not linear Dummy 0.015 0.005 0.004 0.005 
 

-0.043 -0.052*** -0.061*** -0.058*** 
 

-0.026 0.004 0.003 0.004 

 
0.017 0.007 0.007 0.007 

 
0.032 0.018 0.02 0.019 

 
0.02 0.006 0.006 0.006 

Endogeneity control Dummy -0.038* -0.004 -0.005 -0.004 
 

0.047* 0.03 0.023 0.027 
 

0.001 -0.004 -0.004 -0.004 
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0.022 0.003 0.003 0.003 

 
0.028 0.026 0.024 0.025 

 
0.017 0.003 0.003 0.003 

Fixed effects control Dummy -0.011 0.003 0.003 0.003 
 

0.021 0.011 0.029 0.024 
 

-0.007 0.003 0.003 0.003 

 
0.014 0.002 0.002 0.002 

 
0.039 0.028 0.025 0.026 

 
0.02 0.002 0.002 0.002 

1943 - - - - 
 

0.363*** 0.348*** 0.286*** 0.295*** 
 

0.311*** 0.288*** 0.179*** 0.147** 

      
0.075 0.061 0.076 0.083 

 
0.058 0.031 0.052 0.059 

1948 - - - - 
 

0.067 0.052 -0.024 -0.017 
 

0.015 -0.008 -0.133** -0.185*** 

      
0.075 0.061 0.081 0.093 

 
0.058 0.031 0.057 0.071 

1953 - - - - 
 

-0.133* -0.124* -0.206** -0.195** 
 

-0.190*** -0.181*** -0.304*** -0.355*** 

      
0.068 0.067 0.079 0.084 

 
0.056 0.056 0.07 0.077 

1958 - - - - 
 

-0.083 -0.115** -0.128** -0.124** 
 

-0.141** -0.169*** -0.209*** -0.207*** 

      
0.071 0.057 0.055 0.057 

 
0.058 0.032 0.034 0.034 

1959 - - - - 
 

0.303*** 0.288*** 0.274*** 0.279*** 
 

0.251*** 0.230*** 0.177*** 0.185*** 

      
0.075 0.061 0.06 0.061 

 
0.058 0.031 0.036 0.034 

1960 - - - - 
 

0.149** 0.164*** 0.122* 0.134** 
 

0.091* 0.113*** 0.041 0.032 

      
0.07 0.057 0.064 0.065 

 
0.055 0.03 0.039 0.04 

1963 - - - - 
 

-0.291** -0.256** -0.307** -0.293** 
 

-0.348*** -0.312** -0.398*** -0.410*** 

      
0.131 0.127 0.126 0.126 

 
0.127 0.127 0.134 0.137 

1965 - - - - 
 

0.028 0.014 -0.034 -0.025 
 

-0.025 -0.049 -0.142*** -0.159*** 

      
0.075 0.06 0.07 0.075 

 
0.058 0.031 0.047 0.05 

1967 - - - - 
 

-0.051 -0.033 -0.057 -0.048 
 

0.006 0.036 -0.028 -0.026 

      
0.074 0.06 0.063 0.063 

 
0.054 0.028 0.036 0.035 

1968 - - - - 
 

0.027 0.078 0.041 0.057 
 

-0.025 0.042 -0.023 -0.026 

      
0.085 0.069 0.068 0.068 

 
0.071 0.046 0.051 0.049 

1969 - - - - 
 

0.219*** 0.216*** 0.204*** 0.209*** 
 

0.212*** 0.205*** 0.151*** 0.159*** 

      
0.075 0.063 0.061 0.062 

 
0.057 0.03 0.035 0.033 
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1970 0.170*** 0.129*** 0.067 0.067 
 

0.019 0.001 -0.044 -0.031 
 

-0.016 0.04 -0.031 -0.02 

 
0.064 0.038 0.054 0.053 

 
0.097 0.1 0.098 0.099 

 
0.07 0.059 0.064 0.068 

1972 - - - - 
 

-0.015 -0.001 -0.02 -0.011 
 

0.042 0.068** 0.01 0.015 

      
0.074 0.06 0.062 0.062 

 
0.054 0.028 0.034 0.033 

1973 0.183*** 0.145*** 0.073 0.072 
 

-0.355** -0.385** -0.447*** -0.437*** 
 

-0.275* -0.094 -0.181 -0.175 

 
0.045 0.011 0.046 0.046 

 
0.144 0.146 0.149 0.152 

 
0.142 0.183 0.192 0.208 

1974 - - - - 
 

0.061 0.037 0.063 0.051 
 

0.002 -0.051 -0.060* -0.051* 

      
0.071 0.057 0.049 0.051 

 
0.056 0.032 0.031 0.031 

1975 0.660*** 0.623*** 0.464*** 0.277 
 

-0.046 0.049 0.05 0.047 
 

-0.008 0.045 0.014 0.017 

 
0.045 0.011 0.101 0.214 

 
0.13 0.101 0.106 0.105 

 
0.138 0.077 0.091 0.095 

1976 - - - - 
 

-0.037 -0.061 -0.059 -0.059 
 

-0.09 -0.124*** -0.158*** -0.146*** 

      
0.075 0.06 0.055 0.057 

 
0.058 0.031 0.033 0.031 

1977 - - - - 
 

-0.298** -0.266* -0.304* -0.297* 
 

-0.323** -0.299** -0.384** -0.398** 

      
0.148 0.148 0.156 0.154 

 
0.155 0.139 0.15 0.154 

1978 - - - - 
 

0.094 0.084 0.085 0.077 
 

0.045 0.024 0 -0.004 

      
0.077 0.066 0.053 0.059 

 
0.067 0.043 0.035 0.037 

1980 -0.014 0.004 -0.003 0.001 
 

-0.01 0.033 0.025 0.026 
 

-0.031 0.003 -0.006 -0.002 

 
0.039 0.025 0.024 0.024 

 
0.09 0.076 0.073 0.075 

 
0.081 0.026 0.026 0.027 

1982 -0.243*** -0.300*** -0.356*** -0.383*** 
 

0.168** 0.194*** 0.152** 0.168** 
 

0.025 -0.076 -0.14 -0.136 

 
0.069 0.094 0.108 0.113 

 
0.075 0.06 0.065 0.065 

 
0.1 0.176 0.174 0.166 

1983 (=Venezuela in MICRO) -0.053 0.041 0.048 0.041 
 

-0.063 0.024 0.02 0.024 
 

-0.118 -0.03 -0.057 -0.054 

 
0.082 0.051 0.05 0.051 

 
0.087 0.066 0.069 0.068 

 
0.074 0.048 0.063 0.066 

1984 - - - - 
 

-0.004 -0.002 0.026 0.009 
 

-0.024 -0.064 -0.055 -0.051 

      
0.073 0.07 0.067 0.069 

 
0.062 0.063 0.061 0.061 

1985 - - - - 
 

0.081 0.071 0.077 0.073 
 

0.024 -0.047 -0.029 -0.037 
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0.073 0.07 0.064 0.067 

 
0.062 0.041 0.033 0.034 

1986 - - - - 
 

0.019 0.031 0.049 0.041 
 

-0.017 -0.038 -0.046 -0.039 

      
0.069 0.066 0.06 0.063 

 
0.06 0.038 0.038 0.037 

1987 -0.02 -0.069*** -0.087*** -0.074*** 
 

0.088 0.022 0.024 0.021 
 

0.022 -0.059*** -0.072*** -0.061*** 

 
0.06 0.022 0.026 0.022 

 
0.108 0.079 0.072 0.076 

 
0.07 0.019 0.021 0.019 

1988 0.046 0.553*** 0.512** 0.472** 
 

-0.026 -0.004 0.015 0.005 
 

-0.068 -0.061 -0.064 -0.058 

 
0.118 0.203 0.206 0.208 

 
0.063 0.055 0.048 0.052 

 
0.052 0.046 0.039 0.04 

1989 0.242*** 0.333*** 0.220** 0.14 
 

-0.103 -0.084 -0.106 -0.102 
 

-0.078 -0.102 -0.159*** -0.165*** 

 
0.04 0.026 0.086 0.156 

 
0.072 0.078 0.07 0.075 

 
0.067 0.067 0.054 0.054 

1990 -0.02 -0.087*** -0.106*** -0.091*** 
 

-0.055 0.014 0.015 0.014 
 

-0.095 -0.078** -0.096** -0.084** 

 
0.063 0.023 0.026 0.023 

 
0.171 0.116 0.12 0.118 

 
0.157 0.035 0.038 0.036 

1991 0.074* 0.091*** 0.090*** 0.090*** 
 

0.074 0.106 0.118* 0.112 
 

0.076 0.090*** 0.088*** 0.090*** 

 
0.038 0.026 0.024 0.025 

 
0.074 0.077 0.069 0.073 

 
0.054 0.023 0.022 0.023 

1992 -0.005 -0.008 -0.009 -0.009 
 

0.210** 0.122 0.134* 0.128 
 

0.097 -0.004 -0.006 -0.005 

 
0.038 0.023 0.023 0.023 

 
0.099 0.09 0.078 0.084 

 
0.068 0.022 0.021 0.022 

1993 0.015 0.02 0.021 0.02 
 

- - - - 
 

0.019 0.025 0.025 0.024 

 
0.042 0.026 0.025 0.025 

      
0.059 0.024 0.023 0.024 

1994 -0.065 -0.088*** -0.096*** -0.091*** 
 

0.102 0.115 0.102 0.108 
 

0.014 -0.078*** -0.088*** -0.081*** 

 
0.043 0.022 0.023 0.022 

 
0.07 0.071 0.063 0.067 

 
0.049 0.022 0.022 0.021 

1995 (see constant) \ \ \ \ 
 

\ \ \ \ 
 

\ \ \ \ 

               
1996 -0.04 -0.011 -0.013 -0.012 

 
-0.11 -0.042 -0.025 -0.032 

 
-0.015 -0.01 -0.012 -0.01 

 
0.042 0.019 0.018 0.019 

 
0.077 0.072 0.067 0.069 

 
0.043 0.018 0.017 0.017 

1997 0.002 -0.009 -0.016 -0.011 
 

0.472*** 0.521*** 0.448*** 0.459*** 
 

0.071 -0.007 -0.013 -0.008 

 
0.051 0.012 0.012 0.012 

 
0.068 0.054 0.068 0.076 

 
0.062 0.011 0.01 0.011 
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1998 -0.011 -0.021 -0.005 -0.012 
 

0.178** 0.212*** 0.177** 0.188** 
 

0.017 -0.019 -0.003 -0.015 

 
0.059 0.027 0.033 0.032 

 
0.083 0.073 0.074 0.077 

 
0.065 0.025 0.03 0.027 

1999 -0.023 -0.023 -0.023 -0.023 
 

0.144* 0.162** 0.179*** 0.170** 
 

0.036 -0.02 -0.02 -0.02 

 
0.053 0.019 0.018 0.019 

 
0.077 0.067 0.066 0.065 

 
0.052 0.018 0.017 0.018 

2000 -0.045 -0.005 -0.006 -0.005 
 

- - - - 
 

-0.01 -0.004 -0.004 -0.004 

 
0.041 0.01 0.009 0.01 

      
0.052 0.009 0.009 0.009 

2001 -0.063 -0.021 -0.023 -0.022 
 

- - - - 
 

-0.019 -0.019 -0.02 -0.019 

 
0.047 0.015 0.015 0.015 

      
0.051 0.014 0.014 0.014 

2002 -0.088* 0.007 0.007 0.007 
 

- - - - 
 

-0.066 0.009 0.009 0.009 

 
0.051 0.014 0.014 0.014 

      
0.052 0.013 0.012 0.013 

2003 -0.096 0.001 -0.002 0.001 
 

- - - - 
 

-0.055 0.003 0.001 0.003 

 
0.12 0.023 0.023 0.023 

      
0.121 0.022 0.022 0.022 

2004 -0.004 0.540*** 0.555*** 0.551*** 
 

- - - - 
 

0.03 0.529*** 0.547*** 0.536*** 

 
0.113 0.204 0.206 0.204 

      
0.104 0.197 0.198 0.197 

2005 -0.158* 0.028 0.023 0.027 
 

- - - - 
 

-0.103 0.03 0.026 0.03 

 
0.095 0.024 0.024 0.024 

      
0.091 0.023 0.023 0.023 

country==17 transition countries 0.036 0.014 0.005 0.013 
 

n.a. n.a. n.a. n.a. 
 

-0.013 -0.089*** -0.049 -0.064** 

 
0.098 0.022 0.023 0.022 

      
0.117 0.032 0.036 0.033 

country==Argentina -0.037 0.063*** 0.050* 0.058** 
 

n.a. n.a. n.a. n.a. 
 

-0.117** -0.044 -0.008 -0.021 

 
0.052 0.023 0.026 0.024 

      
0.048 0.029 0.03 0.029 

country==Belarus -0.002 -0.013 -0.020* -0.014 
 

n.a. n.a. n.a. n.a. 
 

0.012 -0.115*** -0.071** -0.089*** 

 
0.029 0.01 0.011 0.01 

      
0.059 0.03 0.034 0.03 

country==Bulgaria -0.067* 0.012 0.005 0.012 
 

n.a. n.a. n.a. n.a. 
 

-0.114*** -0.090*** -0.049 -0.065** 

 
0.034 0.013 0.014 0.013 

      
0.043 0.031 0.035 0.031 

country==Chile -0.056 0.027 0.01 0.02 
 

n.a. n.a. n.a. n.a. 
 

-0.091* -0.076** -0.044 -0.054 



 
 
 
 
 
 
 
 

55 

 
0.054 0.031 0.037 0.035 

      
0.055 0.036 0.04 0.037 

country==China (see constant for MICRO Data) \ \ \ \ 
 

n.a. n.a. n.a. n.a. 
 

-0.043 -0.103*** -0.054 -0.078*** 

           
0.045 0.028 0.034 0.028 

country==Czech Republic, Hungary, and Poland 0.237*** 0.349*** 0.313*** 0.328*** 
 

n.a. n.a. n.a. n.a. 
 

0.110* 0.242*** 0.253*** 0.257*** 

 
0.053 0.024 0.033 0.028 

      
0.066 0.032 0.031 0.031 

country==Ghana -0.155*** -0.040*** -0.066*** -0.052*** 
 

n.a. n.a. n.a. n.a. 
 

-0.154*** -0.141*** -0.119*** -0.122*** 

 
0.047 0.015 0.023 0.016 

      
0.053 0.028 0.028 0.027 

country==India 0.026 0.162* 0.139 0.15 
 

n.a. n.a. n.a. n.a. 
 

-0.021 0.064 0.088 0.082 

 
0.06 0.094 0.092 0.092 

      
0.074 0.093 0.094 0.093 

country==Indonesia -0.066** 0.023 0.022 0.024 
 

n.a. n.a. n.a. n.a. 
 

-0.112** -0.082*** -0.033 -0.056** 

 
0.03 0.02 0.019 0.02 

      
0.045 0.027 0.032 0.028 

country==Kenya 0.099** 0.203*** 0.185*** 0.195*** 
 

n.a. n.a. n.a. n.a. 
 

-0.036 0.091*** 0.122*** 0.114*** 

 
0.041 0.031 0.032 0.03 

      
0.04 0.034 0.034 0.033 

country==Latvia -0.068 -0.002 -0.035 -0.022 
 

n.a. n.a. n.a. n.a. 
 

-0.125** -0.104*** -0.090*** -0.090*** 

 
0.046 0.01 0.026 0.018 

      
0.057 0.029 0.029 0.028 

country==Lithuania -0.073 0.038 0.014 0.025 
 

n.a. n.a. n.a. n.a. 
 

-0.158*** -0.071 -0.047 -0.052 

 
0.044 0.044 0.047 0.048 

      
0.058 0.052 0.057 0.054 

country==Malaysia -0.002 0.006 0.005 0.007 
 

n.a. n.a. n.a. n.a. 
 

-0.054 -0.098*** -0.05 -0.072*** 

 
0.023 0.01 0.01 0.01 

      
0.049 0.027 0.032 0.027 

country==Mexico -0.071 0.072*** 0.073*** 0.073*** 
 

n.a. n.a. n.a. n.a. 
 

-0.028 -0.032 0.018 -0.005 

 
0.047 0.015 0.015 0.015 

      
0.061 0.031 0.036 0.031 

country==Morocco -0.042 0.03 0.022 0.027 
 

n.a. n.a. n.a. n.a. 
 

-0.102* -0.079** -0.038 -0.054 

 
0.043 0.032 0.032 0.032 

      
0.054 0.04 0.044 0.041 

country==Poland -0.069** 0.016 0.015 0.016 
 

n.a. n.a. n.a. n.a. 
 

-0.118** -0.087*** -0.039 -0.061** 

 
0.034 0.013 0.013 0.013 

      
0.046 0.029 0.034 0.029 
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country==Romania -0.045 0.016 0.014 0.016 
 

n.a. n.a. n.a. n.a. 
 

-0.124*** -0.089*** -0.041 -0.063** 

 
0.029 0.012 0.011 0.012 

      
0.043 0.032 0.037 0.032 

country==Russia -0.059* 0.03 0.031 0.031 
 

n.a. n.a. n.a. n.a. 
 

-0.079** -0.072** -0.022 -0.047 

 
0.035 0.019 0.019 0.019 

      
0.04 0.03 0.034 0.029 

country==South Africa -0.012 -0.464** -0.523** -0.505** 
 

n.a. n.a. n.a. n.a. 
 

-0.031 -0.555*** -0.568*** -0.552*** 

 
0.11 0.206 0.212 0.207 

      
0.11 0.197 0.198 0.196 

country==Tanzania -0.002 0.102*** 0.078** 0.089*** 
 

n.a. n.a. n.a. n.a. 
 

-0.137*** -0.01 0.016 0.01 

 
0.041 0.031 0.033 0.031 

      
0.04 0.034 0.034 0.033 

country==Thailand -0.288*** -0.261*** -0.348*** -0.376*** 
 

n.a. n.a. n.a. n.a. 
 

-0.353*** -0.364*** -0.406*** -0.400*** 

 
0.045 0.032 0.068 0.078 

      
0.044 0.033 0.037 0.035 

country==Turkey -0.011 0.025 0.013 0.022 
 

n.a. n.a. n.a. n.a. 
 

-0.086 -0.081*** -0.043 -0.056* 

 
0.045 0.025 0.027 0.025 

      
0.084 0.029 0.032 0.03 

country==Ukraine -0.009 -0.535** -0.550*** -0.547*** 
 

n.a. n.a. n.a. n.a. 
 

-0.06 -0.626*** -0.593*** -0.608*** 

 
0.071 0.204 0.206 0.204 

      
0.075 0.196 0.197 0.195 

country==Uruguay -0.004 -0.438** -0.481** -0.462** 
 

n.a. n.a. n.a. n.a. 
 

0.054 -0.358 -0.365 -0.359 

 
0.107 0.206 0.21 0.206 

      
0.072 0.234 0.225 0.223 

country==Venezuela (see dummy 1983) - - - - 
 

n.a. n.a. n.a. n.a. 
 

-0.007 -0.036 0.044 0.012 

           
0.085 0.063 0.083 0.079 

country==Vietnam 0.076 0.003 0.003 0.003 
 

n.a. n.a. n.a. n.a. 
 

0.039 -0.101*** -0.051 -0.075** 

 
0.092 0.021 0.021 0.021 

      
0.103 0.032 0.037 0.032 

country==Zambia 0.056 0.175*** 0.121*** 0.118*** 
 

n.a. n.a. n.a. n.a. 
 

-0.060* 0.063* 0.057* 0.059* 

 
0.037 0.029 0.045 0.045 

      
0.036 0.033 0.032 0.031 

country==Zimbabwe 0.136*** 0.252*** 0.233*** 0.243*** 
 

n.a. n.a. n.a. n.a. 
 

0.001 0.140*** 0.170*** 0.162*** 

 
0.041 0.031 0.032 0.031 

      
0.04 0.034 0.034 0.033 
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Constant (1995: Micro=China, Joint=MACRO) 0.146*** 0.038*** 0.035** 0.037*** 
 

0.101 0.084 0.02 0.065 
 

0.161*** 0.140*** 0.087** 0.114*** 

 
0.049 0.014 0.014 0.014 

 
0.07 0.057 0.053 0.053 

 
0.054 0.03 0.036 0.03 

               
Observations 565 565 565 565 

 
551 551 551 551 

 
1,116 1,116 1,116 1,116 

R-squared 0.283 0.481 0.486 0.486 
 

0.231 0.252 0.267 0.259 
 

0.196 0.46 0.467 0.465 

N. Cluster 104 104 104 104   71 71 71 71   175 175 175 175 

               Robust standard errors in parentheses, "***" p<0.01, "**" p<0.05, "*" p<0.1 
Venezuela Dummy is omitted in the MICRO sample due to perfect collinearity with year 1983. 

"n.a.": Not Applicable, there are no dummies for each country in cross-countries studies. 
"\": omitted dummy. See constant 
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