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Abstract 

Particularly in depressed regions, politicians often use unemployment as the main argument 

for investment incentives provided to MNCs. This paper applies Dunning’s OLI Framework to 

the relationship between FDI and employment, assuming that political negotiation between 

MNCs and the host government might have a zero or negative effect on employment. Since 

the last letter of OLI, internalisation, suggests that MNCs optimise all production factors 

available to them and “subsidies” provided to MNCs by governments decrease the relative 

price of capital, MNCs may use more labour-saving techniques. Two hypotheses are tested 

using the dynamic panel model (DPD) and Granger causality tests for 193 countries from 

1985–2019, where the first is supported with no strong relationship between the variables.  

Implications for Central European audience: The paper results suggest the importance of 

a critical debate on the efficiency of investment incentives. This paper is among the first trying 

to disentangle the rather complex issue of FDI and employment on a theoretical and 

econometric level. 
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Introduction 

Many reasons are claimed for why governments attract foreign direct investment (FDI) with 

their financial subsidies. Arguably the most notable among these is the increase of 

employment in technologically advanced industries, often in underdeveloped regions of the 

host country (please consult i.a. Golejewska, 2002; Karlsson & Norden, 2007; Rizvi & Nishat, 

2009; Tambunan, 2011). Theoretical concepts, namely Dunning’s eclectic model of 

international production and his OLI paradigm, helped us identify at least three problems 

related to this reasoning. These were, (i) many Multinational Corporations (MNCs) enter the 
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new market with the express purpose of increasing efficiency and cutting costs, including 

labour costs; (ii) governmental subsidies guarantee redirection of FDI from the most suitable 

investment location to that where the sum of income for MNCs is the largest at the expense 

of world production and employment; (iii) relative price of capital will decrease in comparison 

with the relative price of labour due to the financial subsidies given and MNCs will be 

motivated to use more labour-saving techniques in their worldwide FDI. 

So, it is clear that the government will negotiate the extra employment for its subsidy, yet, it 

is possible that another investment in another, perhaps more suitable, location will not take 

place, or the level of employment there will be suppressed. It is also conceivable to deduce 

that the most easily substituted, or low-skilled, labour force will suffer from above market level 

unemployment, paid for by its taxes. Therefore, this paper aims to methodologically explain 

and empirically test two hypotheses under which FDI may cause no rise in employment or 

even increase unemployment, i.e. the negative substitution effect of a capital price decrease. 

We employ Dunning’s OLI Framework (and related research), mainstream economic 

modelling, and a dynamic panel model (DPD) on variables in absolute and relative terms on 

a strongly balanced dataset of 193 countries over the years 1985–2019 (35 years), also 

distinguishing between the stated FDI origin (OECD and the rest of the world) to account for 

the different potential treatment of investors.  

1  Literature Review  

The alleged main reasons governments attract foreign direct investment (FDI) are interlinked 

improvements of the balance of payments, technology transfer, increased economic growth 

and employment in depressed areas, and a shortage of capital. These reasons have been 

tested in recent years, and many, if not all, found problematic, possibly non-existent. We will 

focus on literature concentrated on the link between FDI and employment, yet other issues 

are also mentioned.  

A significant amount of research about the impact of FDI inflow on employment relates to 

Central and Eastern Europe, particularly for the transformation period (Braconier & Ekholm, 

2002; Cristescu et al., 2015; Hunya & Geishecker , 2005; Lipsey, 2006; Radosevic et al., 

2003; Zemplinerova, 2012; i.a.). Estrin (2017) finds a break in the trend in 2008, as the 

relationship between FDI and output and GDP was strongly correlated until the financial 

crisis, but far less afterwards. Like many others before him, he suggests that employment, 

however, was inversely correlated because FDI inflow caused efficiency-seeking 

restructuring, particularly due to MNCs’ acquisitions through the privatisation process. While 

FDI inflow brought about access to advanced technology, new skills and management 

techniques, among other benefits in Central Europe, it also caused more restructuring than 

other types of privatisation, with an adverse effect on the labour market. 

Ernst (2005) reports that Brazil and Argentina have experienced no increase in employment 

as their FDI mainly came in the form of M&As or as a result of privatisation of public utility 

companies or bank restructuring. This meant more efficient usage of existing productive 

assets instead of establishing new ones. De Castro et al. (2013) suggests Brazil FDI was 

market-seeking, while the proximity of Mexico to the United States attracted efficiency-

seeking MNCs. Mexico experienced a surge, helped by FDI, in manufacturing employment 

in the 1990s, but this was attributable to the maquiladora industry with limited technology 

transfer due to the high import content of exports and labour cost comparative advantage 
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orientation of the ventures. Ernst (2005) concludes that increased FDI inflows had various 

negative side-effects such as the crowding-out effect between FDI and domestic investment 

or a high-interest rate policy to attract FDI, detrimental to domestic companies, particularly 

SMEs. 

Similarly, Gold et al. (2017) suggest firms receiving FDIs outperform domestic ones in Sub-

Saharan Africa, but the country of origin of the foreign investors is of minor importance, with 

one exception. MNCs from other African countries use more domestic labour and transfer 

more technology than their competitors from developed countries. In the case of South Africa, 

Makhoba and Kaseeram (2019) provide evidence of a significant negative relationship 

between FDI and employment levels in the South African economy while stating that FDI 

focuses on more capital-intensive and tends to sacrifice labour-intensive employment 

opportunities. Interestingly, they suggest a continuation of FDI incentive schemes for the 

“purpose of improving other macroeconomic developmental objectives that will create job 

opportunities” (Makhoba & Kaseeram, 2019, p.119).In Vietnam, the target of a relatively high 

level of FDI, Anh et al. (2008) find evidence of positive backward technological transfers in 

the manufacturing sector and positive horizontal spillovers in the service sector. These 

findings seem to be confirmed by Newman et al. (2015), who report that direct spillovers exist 

and are more important than indirect ones, suggesting that policies aimed at attracting FDI 

should be continued. However, according to the authors, the conditions allowing the direct 

transfer of knowledge between firms need to be improved. 

On the other hand – looking primarily at the impact on employment – Jenkins (2006) claims 

that despite the rapid growth of FDI, the direct employment generated has been very limited 

in Vietnam. He claims the high productivity in labour-intensive manufacturing or the low value-

add of much of this investment as a prime reason. This is in line with the more recent paper 

of Nguyen et al. (2020), which shows the adverse effects of FDI on both aggregate 

employment and skilled labour in Vietnam. Using a large share of M&As as a mode of entry, 

foreign investors “might buy Vietnamese firms and cut a large proportion of their personnel. 

The increasing competition also forces domestic firms to lay off workers. Another reason is 

limited linkages between domestic and foreign firms which produce minimal spillover effects” 

(Nguyen et al., 2020, p.56). 

In the Indian sub-continent, Rath and Bal (2014) came to the conclusion that FDI “crowds-in” 

private but not public domestic investment, using a very long time scale (1978-2010). This, 

however, does imply higher employment. Rizvi and Nishat (2009) compare the impact of FDI 

on employment opportunities in both India and Pakistan, and China. They suggest that 

despite other benefits from FDI, this type of investment should not be expected to create 

direct employment opportunities. The authors recommend other policies, apart from FDI 

attraction, to stimulate employment growth. On a similar note, Mishra and Palit (2020) found 

the relationship between FDI and employment “quite convoluted” (p.1488) as the level of 

employment growth “during the last two decades is quite detectable, but FDI inflows may not 

be regarded as a major factor for this growth rate” (p.1488). Somehow typically, however, the 

authors suggest more of the same, i.e. various domestic policy changes to attract more FDI.  

It might be surprising, but some authors suggest that outward FDI might also increase 

employment in the home country (Federico & Minerva, 2008). When it comes to their 

theoretical explanation for their empirical findings, they count on FDI inflows rather than 

outflows in the first two out of three theoretical explanations with fixed local wages and 
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equilibrium home employment. The third explanation the authors take from Jones and 

Kierzkowski (2001). Following FDI outflow, Jones and Kierzkowski (2001) expect countries 

with a dominance of capital-intensive industries to focus more on labour-intensive industries, 

thus gaining extra employment. While a legitimate argument, it might be difficult to find this 

development in the real world. 

The standard mainstream economic models often assume FDI to be more productive than 

home country investment, thus causing both higher GDP and employment (Borensztein et 

al., 1998; Kosztowniak, 2016). This assumption is the result of a combination of both 

Keynesian and Neoclassical theories. The Keynesian school offers direct short-term effects 

in changing domestic production as well as indirect long-term effects from the technological 

transfer, while Neoclassical models claim that financing capital formation promotes 

employment and growth (Kida, 2014). Thus, as mentioned above, the overall benefit of FDI 

to a host country is rarely straightforwardly doubted even by authors of papers who found no 

relationship, or even reversed causality, for example, when FDI was caused by increases in 

GDP (for examples of reversed causalities between FDI and GDP and employment, please 

refer to Kosztowniak, 2016).  Although most of the research around the world suggests a 

negative or weak link between FDI and employment, to the best of our knowledge, no paper 

suggesting the nature of FDI as a mode of entry might be the cause. The missing relationship 

was often interpreted as a problem on the part of host countries’ economic policies.  

2   Methodology 

Under which conditions can FDI be associated with unemployment? While direct investment 

might be an important factor for the improvement of economies in a particular stage of 

development (see, for example, Ozawa’s & Dunning’s investment developing path theories, 

1992, 1993), FDI in the majority of recipient countries is attracted, or better subsidised using 

investment incentives (direct and indirect subsidies, ranging from tax cuts to pre-prepared 

infrastructure). 

Firstly, based on basic logic and grain of common sense, the subsidy itself may be proof that 

the investment would be otherwise (i) smaller, (ii) not be realised, (iii) realised in another 

country, (iv) realised differently or at a different time (Evan 2010; Evan & Bolotov 2014). This 

deduction is based on a longstanding alternative interpretation of the state of affairs of 

international investment as we know it, which starts with Hymer (1960, 1976). He claimed 

MNCs must have some sort of non-market advantage to pay for the close to prohibitive costs 

of production in a very distant and different cultural and socio-economic environment. This is 

particularly true in the labour market, i.e. when labourers from different cultures are involved 

and should work together.  

Fittingly, cultural differences have risen to prominence as better tools to measure culture exist 

than at the conception of those theories. Culture has been connected with many aspects of 

international investment in recent studies, from perceived risk and uncertainty (Mihet, 2013; 

Outreville, 2018) to corporate governance practices (Daniel et al., 2012) or accounting 

conservatism (Salter et al., 2013). Cultural categories such as trust are at the core of 

governance. Wu et al. (2012) used this fact to classify three types of governance environment 

(rule-based, relationship-based and family-based). They created a model to successfully 

explain why family-based countries attract relatively more FDI and rule-based countries 
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relatively more foreign portfolio investment, a puzzle that could not be explained by more 

traditional variables such as GDP or trade patterns. 

Even without this recent research, the necessity of those non-market advantages of MNCs 

was accepted and studied further by Kindleberger (1969), Vernon and Wells (1972), Gilpin 

(1975) and Caves and Caves (1996), among many others, culminating with Dunning (1998, 

2001) and his eclectic model of international production including his OLI paradigm (see the 

discussion below). 

Secondly, according to the mainstream comparative static logic presented in Fig. 1, any 

substantial (i.e. causing sufficient effect) subsidy provided to a direct investor firm (see 

variables with apostrophe), if compared to the no-subsidy case, will ceteris paribus lead to 

lower absolute (ΔPK < 0) and relative prices of capital (ΔPK/w < 0 i.e. steeper slopes of 

isocost loci, TCi) causing a different producer optimum (E1’), where labour (L) is substituted 

with a bigger amount of cheaper capital (K, i.e. the negative substitution effect exceeds the 

production effect, |SE| > |PE|, so that ΔL1 < 0), and a twist in the output expansion path 

(OEP). The impact on the labour market in the short-run (in the long-run, FDI may cause GDP 

growth and an increase in employment, see, for example, ΔL2, and Okun’s law) would be 

ceteris paribus negative, with a contraction in employment (ΔL1 < 0) and in the optimum wage 

(Δw < 0) because of a decline in individual demand for labour (d’L < dL) caused by the FDI-

related subsidy. Provided incentives are offered to the majority of direct investors; this 

deduction can be extended to the whole industry or the entire economy, depending on the 

relevance of FDI. 

Figure 1 | Impact of FDI-related subsidy on the producer optimum and on the short-run labour 

demand 

 

 

Source: authors 

Therefore, we assume that under the existence of FDI-specific subsidies (investment 

incentives) alternative hypotheses on the relationship between direct investment and 

employment can be empirically tested on the world level: 

(H1) The relationship between FDI and employment is weak or non-existent; 

(H2) The relationship between FDI and employment is negative. 

Fig. 1 Impact of FDI-related subsidy on the producer optimum and on short-run labour 

demand 

 

Source: self-prepared 
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Whether (H1) or (H2) is true depends, among other things, on the (i) number of countries 

actively offering investment incentives (the more, the stronger the effect), (ii) the strength of 

the incentives (the greater the difference |SE| – |PE|, the greater the effect), (iii) the origin of 

FDI (the more supported, the greater the effect), and (iv) the importance of FDI for the 

economy (the bigger, the greater the effect). Given the existing income heterogeneity and 

global imbalances, H1 is a statistically more probable outcome (but we of course also 

consider the second option and the case that neither hypothesis is valid). 

To test the hypotheses, we recur to a dynamic panel model (DPD) in absolute terms 

∆𝐿𝑡,𝑖 = ∆𝐿𝑡−1,𝑖 + ∑ 𝐹𝐷𝐼𝑡−𝑙,𝑖
𝐼𝑁𝑘

𝑙=0        (1) 

and in relative terms, taking into account the size and economic level of countries, 

∆𝑙𝑡,𝑖 = ∆𝑙𝑡−1,𝑖 +∑ 𝑓𝑑𝑖𝑡−𝑙,𝑖
𝐼𝑁𝑘

𝑙=0        (2) 

where ΔLt,i and Δlt,i is the change in employment (in persons and percentage points of the 

total population) and FDIINt,i and fdiINt,i is the inward FDI (in US dollars and percentage points 

of GDP) for country i and time t (where l is the time lag). The DPDs are estimated with the 

help of the Blundell-Bond (Blundell & Bond, 1998) two-step difference generalised method of 

moments estimator (two-step GMM) with linear moment conditions (Ahn & Schmidt, 1995), 

instruments curtailed (collapsed) based on the Roodmand and Kiviet methodology (Kiviet, 

2020; Roodman, 2009), and Cragg-Donald over- and under-identification tests (Cragg & 

Donald, 1993; Windmeijer, 2018). The number of lags k in the case of FDI is selected with 

the help of Schwarz information criterion (MMSC-BIC) starting from the middle-run k = 5.  

Our strongly balanced panel dataset is constructed using data from the World Bank, IMF, 

OECD (for inward FDI and GDP), and GGDC’s Penn World Tables 10 (for employment and 

population) (Feenstra et al., 2015) for 193 countries over the years 1985–2019 (35 years, 

6755 observations), inter- and extrapolated with zeros (inward FDI) and cubic splines 

(change in employment), see Annex 2 for descriptive statistics (including missing values). 

Inward FDI is defined as net incurrence of liabilities according to BPM6 (labelled FDInetIN 

and fdinetin in data, change in employment as dL and dl), bilateral data from OECD are 

grouped by destination (given the scarcity of data on FDI, we do not explore the differences 

between the World Bank, IMF and OECD’s definitions of FDI, assuming them to be non-

significant). We differentiate between total (net) inward FDI, (net) inward FDI from OECD 

member countries (varying composition), and net inward FDI from the rest of the world 

(BRICS, the Middle East etc.). 

3  Results and discussion 

The results of the (robust) two-step Blundell-Bond difference GMM estimation of six models 

(for total inward FDI aka Model 1, for inward FDI from the OECD aka Model 2, and for inward 

FDI from the RoW aka Model 3 in both absolute and relative terms) are presented in Tables 

1 and 2, post-estimation under- and overestimation LM tests and MMSC information criteria 

– in Annex 1. Overall, on the significance level of 90%, Models 1–3 seem to be correctly 

identified (except the under-identification test for Model 1) only for relative terms (dl, fdinetin, 

fdinetin_oecd, and fdinetin_row) where estimated coefficients are also, on average, more 

statistically significant (the opposite being true for absolute terms, compare, among others, 

the number of lags used in both estimated DPDs). This can be explained by the effect of the 
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panel countries’ size and GDP since the change in employment caused by a small amount 

of inward direct investment in a big economy and by a big one in a small economy must 

logically be different. However, even not disregarding the results for absolute terms (which 

seem to be misidentified and cannot be reasonably improved on k = 5,  at least based on 

information criteria), the statistical significance of results is (i) overall quite weak (the values 

of estimated coefficients for inward FDI are all inferior to 0.001 and statistically significant 

with a p-value of 10% only for several selected lags, one value even being negative) and (ii) 

greater for inward FDI from the OECD than for total inward FDI (for relative terms, for inward 

FDI from the RoW – for absolute terms), which points to a strong validity of (H1) for data at 

the world level and to a weaker one – for data disaggregated by the direct investor, which, in 

general, corresponds to our pre-estimation deduction/assumptions. 

3.1  The OLI paradigm 

The general lack of market-oriented drivers of international investment, possibly except 

access to markets, is increasingly reported (see, for example, Abu Dayeh & Janíčko, 2021). 

Our findings suggest that the theoretical case presented in the methodology section is not 

devoid of logic and that the existence of investment incentives (aka FDI-related subsidies) 

redirecting investment and changing the relative prices of factors of production may (together 

with other factors) indeed have a significant negative substitution effect on employment. The 

effect is strong enough to extinguish any standard positive effects investment has on 

employment. Many authors have reported the negative relationship from various countries, 

recipients of FDI, as outlined in the literature review (Ernst, 2005; Jenkins, 2006; 

Kosztowniak, 2016; Makhoba & Kaseeram, 2019; Nguyen et al., 2020). In general, a weak 

(negative) relationship between employment and inward FDI is consistent with the political 

economy of FDI, specifically the OLI paradigm, which explains the additional advantages of 

MNCs over local companies with “net ownership”, “location”, and “internalisation”.  

The ownership advantage combined with ever-strengthening intellectual property protection 

(IPP) allows MNCs to monopolise their innovations. While IPP allows MNCs to monopolise 

proceeds from intellectual property, it also limits free competition and has no positive effects 

on national economies and the world economy (Evan et al., 2018). From the point of view of 

MNCs, FDI is the best mode of entry available to block or limit the loss of intellectual property. 

FDI is designed for the MNC to have more control and allow less technology to diffuse or 

spillover to local suppliers and competitors than in other modes of entry such as exports or 

joint ventures. Nevertheless, a great amount of literature relates to finding a link between FDI 

and technology-based GDP and employment growth in host countries (for a survey of the 

literature, please, refer for example to, i.e. Clark et al., 2011; Jiang et al., 2018; Xiaoqin Fan 

ed., 2002). They often find the relationship is rather weak, yet, authors often blame the 

particularities of the host country rather than FDI. This approach opens them to criticism 

reversing the logic, i.e. the relationship does not exist unless there is something permissible 

or particularly favourable on the part of the host government. 

The location advantage is the ability of the government to give non-market benefits to MNCs. 

Those benefits can be regulatory (decreasing ecological standards or labour protection) or 

financial. Financial benefits are paid from taxes. Current employers are therefore paying their 

future competitors from their taxes. As the host country’s government subsidises MNCs within 

the concept of investment incentive schemes, it amalgamates the capital available to MNCs 
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(up to 35 or even 40% of the total investment amount in some schemes). It also changes the 

relative prices among factors of production. The relative price of capital decreases while the 

relative price of land and, more importantly, labour increases. This extra capital is used to 

develop more labour-saving techniques. 

In contrast to the liberal environment, the current neo-mercantilist state of affairs (Evan & 

Bolotov, 2014) in international investment guarantees a higher level of technology and a lower 

level of employment. We leave the proof of a higher level of taxation, government regulation, 

and debt due to investment schemes for further research. It can also deduce that the most 

easily substituted or low-skilled workers will suffer the highest, above market-level 

unemployment. Again, while they were employed, workers paid for financial incentives to 

MNCs with their taxes. 

The combination of the location advantage and an internationalisation advantage that allows 

MNCs to optimise benefits from their assets and advantages across countries might be 

another source of depressed employment. The prime purpose of government subsidies is to 

redirect FDI from the most suitable investment location to one where the sum of benefits 

(income) for MNCs is the largest, i.e. the subsidising country. The sub-optimal allocation of 

the capital where relatively higher saturation of financial markets with capital exists and the 

returns from such use of capital are smaller allow for smaller economic growth and 

employment. There is agreement among researchers and practitioners that investment 

incentive schemes are efficient in attracting FDI (for a survey, please, refer for example, to 

UNCTAD a global survey of 2020, IGS centre review of best practices 2012). To this end, the 

OECD even produced a Checklist for Foreign Direct Investment Incentive Policies in 2003 

already.  

More to the point, UNCTAD reports that above 75 per cent of all countries have improved 

investment incentive schemes between 2003 and 2019. There is, however, significant 

confusion caused by the fact that UNCTAD conflates the opposites of liberalisation and 

promotion of investment schemes. So, some of those countries might liberalise their 

international investment policies, including cancelling any subsidies. 

Table 1 | Estimates for absolute values of the DPD model (dL) 

Variable Model 1 Model 2 Model 3 

dL         

L1. 2.832e-01  2.445e-01  3.124e-01    

FDInetIN         

--. 2.938e-06*       

L1. -2.306e-07        

L2. -3.029e-07        

L3. -2.391e-07        

L4. 4.696e-07        

L5. -2.423e-08        

FDInetIN_OECD         

--.   1.214e-06      
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L1.   -2.966e-07      

L2.   -8.896e-07      

L3.   3.485e-07      

L4.   5.738e-07      

L5.   1.181e-06      

FDInetIN_RoW         

--.     2.420e-06**  

L1.     8.731e-07*** 

L2.     4.744e-07    

L3.     -5.107e-07    

L4.     2.078e-07    

L5.     -8.077e-07    

_cons 1.229e-01* 1.408e-01* 1.139e-01*   

Moment conditions 

(linear) 

76  76  76    

Moment conditions 
(non-linear) 

0  0  0    

Number of obs 5280  5280  5280    

Number of groups 176  176  176    

Obs per group    

min 30  30  30    

avg 30  30  30    

max 30  30  30    

Source: authors 
 

Table 2 | Estimates for relative values of the DPD model (dl) 

Variable Model 1 Model 2 Model 3 

dl            

L1. 0.26202365*   0.28268973*  0.27120919*  

fdinetin           

--. -0.00015047          

L1. 0.00105587***       

L2. -0.00027568          

L3. 0.00003446          

fdinetin_oecd           

--.     0.00007745      

L1.     0.00045229*     

L2.     -0.00086792**    
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fdinetin_row           

--.        -0.00008967   

L1.        0.00012951   

L2.        0.00064838   

L3.        0.00007777   

_cons 0.09130173**  0.09107857** 0.09012551** 

Moment conditions 

(linear) 

74    73   74   

Moment conditions 
(non-linear) 

0    0   0   

Number of obs 5632    5808   5632   

Number of groups 176    176   176   

Obs per group    

min 32    33   32   

avg 32    33   32   

max 32    33   32   

Source: authors 

Conclusion 

This paper is among the first to disentangle the rather complex issue of FDI and employment 

on a theoretical and econometric level. While using data from 193 countries over the years 

1985–2019, we find no significant relationship between FDI inflows and employment. We 

offer three explanations for our findings. One is aligned with market distribution, and the other 

two are in opposition to it. First, MNCs enter the country in pursuit of efficiency, cutting the 

labour cost in purchased assets. Second, the sole purpose of governmental investors’ 

incentive schemes is to redirect FDI from market optimal locations to their respective 

countries. If successful, world economic growth and employment is decreased as a result. 

Third, due to extra capital given to MNCs in the form of incentive schemes, the relative price 

of capital will decrease compared to the relative price of labour, motivating MNCs to use more 

labour-saving techniques. This might increase FDI and GDP growth while simultaneously 

decreasing employment in the world economy. Our findings are in line with a large segment 

of relevant literature. However, we can claim only proof of the absence of a relationship or an 

insignificant negative relationship between FDI and employment. Future research is needed 

to confirm the relevance and strength of our theoretical explanations. 
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Annex 1 | Post-Estimation Tests 

Estimates for absolute values 
of the DPD model (dL) 

Model 1 Model 2 Model 3 

Underidentification 
test: Cragg-Donald 
robust CUE-based 
(LM version) 

Chi-sq df 69 69 69 

p-value 0.182 0.261 0 

J-statistic 79.496 76.089 131.58 

Overidentification test: 
Cragg-Donald robust 
CUE-based 
(LM version) 

Chi-sq df 68 68 68 

p-value 0.129 .171 0.178 

J-statistic 81.321 78.948 78.612 

 Number of groups 176 176 176 

 Number of obs 5280 5280 5280 

Andrews-Lu model and 
moment selection 
criteria 

Number of groups 176 176 176 

J-statistic 147.964 151.274 130.247 

Number of moments 76 76 76 

Number of parameters 8 8 8 

MMSC-AIC 11.964 15.274 -5.753 

MMSC-BIC -203.628 -200.319 -221.346 

MMSC-HQIC -77.713 -74.403 -95.431 

    

Estimates for relative values 
of the DPD model (dl) 

Model 1 Model 2 Model 3 

Underidentification 
test: Cragg-Donald 
robust CUE-based 
(LM version) 

Chi-sq df 68 69 69 

p-value 0.118 0.003 0.076 

J-statistic 82.054 106.422 86.487 

Overidentification test: 
Cragg-Donald robust 
CUE-based 
(LM version) 

Chi-sq df 68 68 68 

p-value 0.002 0.004 0.003 

J-statistic 106.376 103.356 104.762 

 Number of groups 176 176 176 

 Number of obs 5632 5808 5632 

Andrews-Lu model and 
moment selection 
criteria 

Number of groups 176 176 176 

J-statistic 110.313 103.532 109.499 

Number of moments 74 73 74 

Number of parameters 6 5 6 

MMSC-AIC -25.687 -32.468 -26.501 

MMSC-BIC -241.28 -248.06 -242.094 

MMSC-HQIC -115.365 -122.145 -116.179 

Source: authors 
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Annex 2 | Summary Statistics 

 Number of 
obs 

Mean Variance 
Standard 
deviation 

Minimum Maximum 

Variables       

L 6160 1,51E+01 4,21E+03 6,48E+01 -1,06E-02 7,99E+02 

dL 5984 2,12E-01 8,42E-01 9,17E-01 -5,01E+00 2,33E+01 

l 6160 3,99E+01 9,69E+01 9,85E+00 4,32E+00 1,17E+02 

dl 5984 1,19E-01 1,14E+00 1,07E+00 -1,47E+01 9,62E+00 

FDInetIN 6755 5,97E+03 8,12E+08 2,85E+04 -3,61E+05 7,34E+05 

FDInetIN_OECD 6755 3,60E+03 3,90E+08 1,97E+04 -1,96E+05 4,54E+05 

FDInetIN_RoW 6755 2,39E+03 3,80E+08 1,95E+04 -3,84E+05 3,69E+05 

fdinetin 6755 5,02E+00 1,34E+03 3,66E+01 -5,83E+01 1,70E+03 

fdinetin_oecd 6755 3,36E+00 2,65E+03 5,15E+01 -1,81E+03 1,21E+03 

fdinetin_row 6755 1,81E+00 2,33E+03 4,82E+01 -1,10E+03 1,81E+03 

Dimensions 

iso3 

ABW AFG AGO ALB ARE ARG ARM ATG AUS AUT AZE BDI BEL BEN BFA BGD BGR BHR BHS BIH BLR 
BLZ BMU BOL BRA BRB BRN BTN BWA CAF CAN CHE CHL CHN CIV CMR COD COG COL COM CPV CRI 
CUW CYM CYP CZE DEU DJI DMA DNK DOM DZA ECU EGY ERI ESP EST ETH FIN FJI FRA FSM GAB 
GBR GEO GHA GIN GMB GNB GNQ GRC GRD GTM GUY HKG HND HRV HTI HUN IDN IND IRL IRN IRQ 
ISL ISR ITA JAM JOR JPN KAZ KEN KGZ KHM KIR KNA KOR KWT LAO LBN LBR LBY LCA LKA LSO LTU 
LUX LVA MAC MAR MDA MDG MDV MEX MHL MKD MLI MLT MMR MNE MNG MOZ MRT MUS MWI MYS 
NAM NER NGA NIC NLD NOR NPL NRU NZL OMN PAK PAN PER PHL PLW PNG POL PRT PRY PSE QAT 
RUS RWA SAU SDN SEN SGP SLB SLE SLV SRB SSD STP SUR SVK SVN SWE SWZ SXM SYC TCA TCD 
TGO THA TJK TKM TLS TON TTO TUN TUR TUV TZA UGA UKR URY USA UZB VCT VEN VNM VUT WSM 
YEM ZAF ZMB ZWE 

year 

1985–2019 

 

Number of missing 
values 

Frequency Percentage Cumulated percentage 

0 5,983 88.57 88.57 

1 1 0.01 88.59 

2 176 2.61 91.19 

4 35 0.52 91.71 

5 560 8.29 100.00 

Total 6,755 100.00   

Source: authors 


