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Abstract
Purpose – This paper aims to analyze the effectiveness of aid in stimulating investment using different
measures of aid and up-to-date panel time-series techniques. This study controls for endogeneity by using
dynamic ordinary least squares (DOLS) andminimizes the risk of running a spurious long-run relationship by
using series that are cointegrated. This paper finds evidence that aid promotes investment in countries with
good institutional quality and gain interesting insights on the influence of country characteristics and the
amount of aid received. Aid is ineffective in countries with unfavorable country characteristics such as a
colonial past, being landlocked and with large distances to markets. Aid can boost investment in regions that
receive high (above-median) amounts of aid such as Africa and the Middle East but not in regions that receive
low amounts of aid. Investment-targeted aid is effective but non-investment-related aid can also enhance
investment.
Design/methodology/approach – Regressions on the aid-investment nexus are based on either a rather
simple (115 countries) or an extended/augmented investment model (91 countries). The data covers the period
of 1973–2011 and 1985–2011 if the institutional quality is included. This study estimates the relationship
between aid and investment by applying the DOLS/dynamic feasible generalized least squares technique
which is based on a long-run relationship of the regression variables (cointegration). In this framework, this
paper incorporates country-fixed effects, control for endogeneity, autocorrelation and take heteroscedasticity
and cross-country correlation of the residuals into account.
Findings – This study finds empirical evidence that aid promotes investment in countries with good
institutional quality and gain interesting insights on the role played by country characteristics and the
amount of aid received. Aid is ineffective in countries with unfavorable country characteristics such as the
colonial past, being landlocked, distant from markets. Aid can boost investment in regions that receive high
(above-median) amounts of aid such as Africa and the Middle East. Investment-targeted aid is effective but
non-investment-related aid also able to enhance investment.
Research limitations/implications – The study looks at the investment to gross domestic product
(GDP) ratio (including domestic investment and foreign direct investment (FDI)) and, hence does not
disentangle these factors. It looks at the net effect (positive and negative impact together) and, therefore does
not allow to identify the direct crowding out the impact of aid. Of course, if this paper finds that aid has a
negative impact on investment, it is clear that aid must have crowded out either domestic investment or FDI
or both.
Practical implications – The authors think that it is relevant to have identified the circumstances and
settings in which foreign aid can be particularly effective and in which foreign aid needs accompanying
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measures that improve the effectiveness of aid. Also, it is relevant that the relative amount of aid received (aid-
to-GDP ratio) must be quite high so that aid can increase investment.
Social implications – This study sees that the least developed, low-income countries and (in terms of
regions) the sub-Saharan Africa countries benefit from aid. This is very desirable. This paper further sees that
higher relative amounts of aid do help more and that it is helpful to care about a better institutional quality in
developing countries. Hence, this study provides some support for the desirability of aid.
Originality/value – The paper was done very diligently, and this study is very confident that the results
are robust. This paper is also confident that this study has studied the long-run (which is of special
importance) nexus between aid and investment. The estimation technique used is original, as it combines
regular DOLSwith corrections for autocorrelation and cross-section dependence.

Keywords Aid effectiveness, Dynamic ordinary least squares (DOLS) panel regressions,
Impact on investment, Types of aid

Paper type Research paper

1. Introduction
In recent decades, the improvement of aid effectiveness has been a priority for development
agencies, which has led to a dramatic increase in the number of studies on aid effectiveness
and its impact on growth. Research from the past 40 years suggests that development aid
influences economic growth in a small but positive and statistically significant way.
Mekasha and Tarp (2013) support the hypothesis of a positive impact of aid on growth.

However, there are still open questions concerning the growth-generating and growth-
deterring impact of aid. A functioning aid-investment channel is critical, as the aid-
productivity, aid-domestic savings and aid-real exchange rate transmission channels can
counteract growth. Empirical evidence suggests that aid significantly reduces productivity
(Alvi and Senbeta, 2012), significantly lowers domestic savings (Bowles, 1987) and leads to a
significant appreciation of the real exchange rate that impedes growth by suppressing the
export and the import substitution sectors of an economy (Rajan and Subramanian, 2011).

The aid-investment link requires further empirical analysis to identify the drivers of
investment (such as domestic savings, foreign savings in the form of international loans,
macroeconomic conditions, institutional quality, risk and aid) and the specific role of aid in
enhancing investment. In an environment of low domestic saving rates, foreign aid can help
bridge the saving-investment gap in form of external savings. Aid is especially crucial in the
most disadvantaged developing countries that neither attract large amounts of international
portfolio investment nor international loans (Lucas, 1990). Most importantly, foreign direct
investment (FDI) is also insufficient in these countries, as, according to theory, unfavorable
macroeconomic and institutional factors – e.g. high-interest rates, high risk, high volatility,
low trade openness and poor institutional quality, etc. – influence investment decisions of
foreign investors and can discourage FDI, which is part of domestic investment.

While boosting investment is clearly not the only objective of aid, it is an important
instrument for breaking the vicious circle of underdevelopment (Solow, 1956; Swan, 1956;
Romer, 1986). Depending on the theory of growth, investment is crucial not only to achieve
higher short-to-medium-run growth (Solow’s growth model) but also to achieve long-term
growth (endogenous growthmodels). Levine and Renelt (1992) have identified investment as
a robust driver of growth in cross-country growth regressions.

In the empirical literature on the aid-investment link, a variety of arguments have been
cited to support either a positive (Donaubauer et al., 2016; Garriga and Phillips, 2014;
Arazmuradov, 2012) or a negative (Boone, 1996; Herzer and Grimm, 2012; Selaya and Rytter
Sunesen, 2012) impact of foreign aid on investment.
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The contribution of this paper is to complement previous analyzes of the aid-investment
nexus with novel econometric methods that deal with relevant econometric issues
(spuriousness, endogeneity, omitted variables), intending to find non-spurious, unbiased and
robust estimates of the actual size of the aid coefficients. To pay tribute to the economic
relevance of aid and other determinants of investment (measured as gross capital formation
as a share of gross domestic product (GDP)), we evaluate the economic importance of the
effect of aid on investment for different country groups and in different environmental
settings. To complete the analysis, we also assess the impact of different types of
development aid (classified by donor, financing instrument and sector) on investment
bearing in mind that aid is targeted at investment to varying degrees. The estimations of
this study are based on a sample of 91 to 115 countries covering the period 1973–2011.

To summarize, we find, on average, a positive and significant impact of aid on
investment. This finding holds in particular for sub-samples of developing countries such as
Africa and the Middle East. All previously listed country agglomerations receive not only
above-median (more than 2%) but also above-average (more than 3.8%) amounts of aid (in
terms of the aid-to-recipient GDP ratio). However, this finding does not hold for Asia and
Latin America where the amount of aid received is below the median. In addition, the impact
of aid is found to depend on unchangeable (time-invariant) circumstances such as being a
small island, being landlocked, having large distances to markets and historical past, etc.
Moreover, empirics show that aid is not effective in countries with the above-mentioned
unfavorable time-invariant country characteristics. We find aid to spur investment in
countries that obtain relatively substantial amounts of aid and in countries with good
institutional quality. An additional finding is that both purely investment-related aid and
non-investment-related aid are able to increase investment. An exception is an aid targeted
to improve institutions, which does not enhance investment.

The rest of the paper is structured as follows: In Section 2, we present a literature review
on aid effectiveness and identify research gaps. In Section 3, we model the aid-investment
relationship and explain our econometric estimation strategy. In Section 4, we address the
most important conceptual issues when modeling the aid-investment. Finally, Section 5
concludes.

2. Literature review and research gaps
Aid effectiveness has been studied quite intensively in recent decades but some key issues
still require clarification:

� which type of aid is most effective;
� the circumstances (macroeconomic, political, institutional, inherited conditions)

under which aid is most effective; and
� whether there is a minimum amount of aid necessary to be effective and promote

development.

The majority of researchers have investigated aid effectiveness either at the macro or micro
level and the empirical evidence, also known as the micro-macro paradox, has been rich in
contrast. While the micro-evidence has leaned toward a positive effect of aid, the macro-
evidence has been less clear-cut and has remained more subject to controversy.

From a theoretical perspective, aid should have a positive and significant impact on
investment and have a positive overall effect on economic growth. However, whether aid has
a positive impact on investment and the extent of its effect is fiercely debated. Two meta-
analyzes showed that aid has a positive impact on investment (Hansen and Tarp, 2000;
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Doucouliagos and Paldam, 2006), while Herzer and Grimm (2012) find a negative and
significant impact of aid on private investment in a panel data study. Arazmuradov (2012),
Garriga and Phillips (2014) and Donaubauer et al. (2016) study the impact of foreign aid on
FDI and show that aid or at least specific types of aid such as aid for economic
infrastructure, increase FDI. In contrast, Selaya and Rytter Sunesen (2012) find that the
effect of aid is ambiguous, there is a positive impact when invested in human capital and
public infrastructure but aid can crowd out private investment.

Other important transmission channels of aid on economic growth at the macro level
relate to:

� the impact of aid on domestic savings (empirical studies find a negative and
significant effect of aid, and hence, a negative effect on growth);

� the impact of aid on the real exchange rate (empirical studies show a negative
growth effect via a real appreciation of the exchange rate);

� the impact of aid on total factor productivity (TFP) (empirical evidence finds that
aid decreases TFP) (Alvi and Senbeta, 2012); and

� These transmission channels have been investigated by others and lie beyond the
scope of this study (Gomanee et al., 2005).

As the literature on aid effectiveness has grown, researchers have started to group them into
different generations of studies (Hansen and Tarp, 2000; Arndt et al., 2010, 2016; Mekasha
and Tarp, 2013). The earlier studies (first generation) investigate the link between aid and
domestic savings to finance investment and focus on foreign aid as part of external savings
as a complement to domestic savings. These studies are based on the theoretical models of
Rosenstein-Rodan and Chenery and Strout who identify structural disequilibria as a source
of underdevelopment and argue in favor of planning economic development to overcome
these structural deficits through high levels of investment spending. Rosenstein-Rodan
(1961) emphasizes that underdeveloped countries require a big push, i.e. large amounts of
investments, to embark on the path of economic development from their present state of
backwardness. Chenery and Strout (1966) view foreign aid as a means to reach a certain
output target by filling two gaps (the investment-savings gap and the trade gap). They used
this two-gap model to compute the amount of foreign aid that is necessary to promote
development. However, the simplistic view that foreign aid adds to the availability of
external resources without substituting domestic savings has been challenged in empirical
studies that show that foreign aid reduces the incentive to save in aid-receiving countries
(Weisskopf, 1972).

The second generation of aid effectiveness studies focuses on the aid-investment link.
These studies mostly build on the Harrod-Domar model. Investment and the productivity of
capital, which is considered constant, determine output growth. In this model, all savings
and aid as foreign savings are used to finance investment.

Empirical studies show that aid can increase total savings but not by as much as the aid
flow, suggesting that a considerable part of the aid is consumed rather than invested [1]
(Hansen and Tarp (2000) referring to Rahman (1968), Weisskopf (1972), Griffin and Enos
(1970) and Gupta (1970). A problem with these studies is that the endogeneity of aid is not
addressed and the role of physical capital accumulation in the growth process is
overemphasized. More recent evidence shows aid has a negative impact on domestic
savings because of substitution (Nowak-Lehmann et al., 2012). In line with this, Boone (1996)
finds that aid does not significantly increase investment, but it does increase consumption
and expands the public sector. Mosley (1987) adds that aid can also change the structure of
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government spending depending on the government’s preferences for consumption and
investment.

The third generation of aid effectiveness studies addresses the aggregate effect of aid,
namely, its direct impact on per capita income or its growth using the neoclassical Solow
growth model (Doucouliagos and Paldam, 2009). The econometric techniques became more
sophisticated and more scrutiny was placed on the country context of the aid recipient.
Studies found diminishing returns to aid (Hansen and Tarp, 2001) and aid effectiveness to be
dependent on features of the recipient countries such as good economic policy (Burnside and
Dollar, 2000), the share of a country’s area that lies in the tropics (Dalgaard et al., 2004), it is
level of democratization (Svensson, 1999), institutional quality (Burnside and Dollar, 2004),
political stability (Chauvet and Guillaumont, 2004), vulnerability to external shocks
(Guillaumont and Chauvet, 2001), absorptive capacity (Chauvet and Guillaumont, 2004) and
its national debt (Bjerg et al., 2011). All in all, the third-generation studies have produced
mixed results. Some studies found a positive and significant impact of aid (Arndt et al.,
2015), others found an insignificant impact (Burnside and Dollar, 2000; Easterly et al., 2004;
Rajan and Subramanian, 2008; Doucouliagos and Paldam, 2009, 2011, 2013; Tezanos et al.,
2013) and some studies even found a negative and significant impact of aid when
institutional quality is low (Bräutigam and Knack, 2004). The third generation studies that
analyze aid’s impact on growth essentially indicate that it may be more insightful to focus
on specific transmission channels of aid such as the impact of aid on investment, domestic
savings, human capital, productivity or the real exchange rate.

The fourth generation of aid effectiveness studies moves away from studying the
aggregate impact of aid to investigating the effectiveness of different types of aid (Rajan and
Subramanian, 2008; Tezanos et al., 2013; Donaubauer et al., 2016).

Our study falls into the category of the macro analyzes of aid effectiveness examining the
direct link between aid and investment and borrows aspects from the second-generation
models by studying a specific channel of effectiveness, namely, the aid-investment nexus
and from the third-generation models by treating aid as endogenous and considering
geographic and environmental settings. Finally, we integrate approaches from the fourth-
generation models by examining the effectiveness of distinct types of aid.

It has to be pointed out that the varied outcomes of previous studies, from (significant)
negative to (significant) positive aid coefficients, were sensitive to small changes in the data
set, in the methodology and model specification (Easterly et al., 2004; Rajan and
Subramanian, 2008; Doucouliagos and Paldam,2009; Roodman, 2007; Clemens et al., 2012).
However, there are also research gaps that may explain the diverging regression results
from previous studies and that we try to fill:

� not having sufficiently addressed econometric issues such as omitted variables bias;
endogeneity and the estimation of spurious regressions; and

� the omission of settings in which aid unequivocally promotes investment.

In contrast to previous research, we aim to identify relevant investment drivers and relevant
scenarios, in which aid can spur investment. To this end, we augment the investment model
with various investment drivers that have been proposed in the literature. We then check the
statistical significance of these potential drivers using the dynamic feasible generalized least
squares (DFGLS) technique. After identifying statistically significant drivers of investment,
we expose the regression model to various settings that have proven to be relevant, to
capture discernible differences in aid effectiveness.

Additionally, we investigate whether unchangeable country characteristics such as
geography, distance and historical past, are responsible for different responses to
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development aid. A further dimension we study is the aid amount in relation to a recipient
country’s GDP and check the aid-investment link in scenarios of high and low inflows of aid.

3. The econometric model
The standard [2] theoretical literature offers few and limited approaches (Keynesian and
neoclassical; post-Keynesian and modern neoclassical) to explain investment behavior. The
first is the Harrod-Domar/Samuelson accelerator model of investment. It states that
increases in income accelerate capital accumulation and decreases accelerate capital
depletion. Investment depends on the capital to output ratio and (expected) changes in
income. Investment is determined by expectations for output growth and investor mood
(Westerhoff, 2006). The second is the (modern) neoclassical approach (Fisher, 1930;
Jorgenson, 1963) which puts less emphasis on expectations and risk but more emphasis on
the user costs of capital that are mainly determined by the real interest rate, the relative price
of capital and a depreciation allowance (Alexiou, 2009).

Both models have been subject to an empirical test by Alexiou (2009) but performed very
poorly, pointing to the need to specify the investment environment more adequately.

We constructed a core model of investment (combining characteristics of both the
accelerator and the neoclassical model), similar to Alexiou’s, assuming that under well-
functioning capital markets and rational decision-making, investment is determined by the
profitability of investment, i.e. by the marginal product of capital, the real cost of capital and
GDP growth. The real cost of capital is a function of the relative price of capital, the real
interest rate, which also expresses the risk involved and the depreciation rate (Mankiw,
2009). Our analysis shows that the above-mentioned direct determinants of investment do
not explain investment which is in line with the findings of Alexiou (2009) even though the
empirical tests differed. We followed a cointegration approach, whereas Alexiou scrutinized
the t-values of the above-mentioned direct investment determinants.

Together with Rama (1993), Chhibber and Dailami (1993), Dollar and Easterly (1999) and
Agénor and Montiel (2008), we argue that other (indirect) investment determinants such as
macroeconomic (i.e. debt-ratio, trade openness) and institutional environments should be
included in an empirical investment model. This may be a more effective approach to model
investment behavior given that the investment environment influences expectations. In
terms of foreign aid, it should be treated as an international transfer of income if it is a grant.
If it is a concessional loan (with a grant element of at least 25%), however, it reduces the cost
of capital and has a lower interest rate. To understand its impact on investment, we include
foreign aid and its sub-components as separate explanatory variables and as direct
investment determinants.

We use the underlying data (see online appendix [3]) to identify a systematic long-run
relationship, i.e. cointegration, in the aid-investment nexus. To do so, we apply panel time-
series tests, which verify the existence of non-stationary series and stationary residuals
(cointegration) in the investment models. We use gross fixed capital formation (the
investment-to-GDP share) as a dependent variable, which captures overall investment at the
national level but does not allow us to distinguish between domestic and foreign sources of
investment. The results do not support the hypothesis that gross fixed capital formation is
(exclusively) determined by the variables of the theoretical core model (real interest rate,
risk, GDP growth). Hence, the determinants of investment in the core model are insufficient
for explaining a long-lasting, systematic investment relationship in our sample of countries.
In contrast, the variables of our extended investment model (aid, domestic savings, trade
openness, etc.) seem to be systematically related to the investment-to-GDP ratio so that we
use this model for our estimations.
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We proxy investment, our dependent variable, by gross capital formation as a share of
GDP, which is comprising items such as machinery, plants and office buildings and
inventory investment. Gross capital formation comes from both domestic and foreign
sources.

Foreign aid as a driver of investment is the variable of interest measured by the net ODA
as a ratio of GDP. Further, we use its composition, namely, grants or (net) loans, bilateral or
multilateral aid. We also include aid spent on investment-related purposes to test whether
aid can stimulate investment. Our expectation is that distinct types of foreign aid will vary
in their effectiveness.

We also include the following macroeconomic variables: Domestic savings are essential
for financing domestic investment and we expect to see a positive impact on investment
(Ang, 2007; Feldstein and Horioka,1980; Narayan, 2005). An increase in external
indebtedness is expected to have a negative impact on investment as amortization and
interest payments reduce the financial means that could be used for investment (Alesina and
Tabellini, 1989; Sachs, 1989; Savvides, 1992; Deshpande, 1997; Perkins et al., 2013). The
openness of the economy also influences investment and we expect a positive impact. It
indicates an extension of the market size which enables a higher degree of specialization and
higher productivity (Alesina et al., 2005; Perkins et al., 2013; Dowrick and Golley, 2004).
Greater economic growth is considered positive for investment by improving the investment
environment and a positive sign is expected (Attanasio et al., 2000; Binder and Bröck, 2011).

These variables are included in the empirical investment model [4] as:

invyit ¼ ai þ b aidyit þ g domsyit þ d debtyit þ « tradeyit þ § growthit þ uit (1)

where the dependent variable, invyit is the investment-to-GDP ratio in the country I at time t.
aidyit denotes the aid-to-GDP ratio. domsyit is the domestic savings-to-GDP ratio, debtyit is
the external debt stock-to-GNI ratio and tradeyit is the sum of imports and exports divided
by GDP, which denotes the trade openness of a country. growthit represents economic
growth measured as the annual change of GDP. uit is the error term that is iid with mean
zero and follows an I (0) process. ai are country-fixed effects. ß is the coefficient of interest,
which depicts the average effect (in our sample of countries) of a one-unit increase of the aid-
to-GDP ratio (or its subcomponents) on the investment-to-GDP ratio. All increases are in
terms of percentage points. g , d , « and § indicate the impact of an increase in the domestic
savings ratio, external indebtedness, trade openness and economic growth, respectively.

We find empirical evidence that, on average, aid, domestic savings, trade openness,
external debt, GDP growth, institutions and to a lesser degree, TFP, are significant
determinants of investment and could serve as relevant investment settings. Thus, we test
our investment model in high and low settings of trade openness, institutional quality, GDP
growth, TFP performance and external indebtedness, respectively.

Given the econometric limitations in previous studies on the aid-investment link, we
propose applying time series and cointegration tests before running regressions. We
complement the dynamic ordinary least squares (DOLS) or “leads and lags” approach, to
control for all types of endogeneity (Wooldridge, 2009; Stock and Watson, 2012; Herzer and
Grimm, 2012) using internal instruments, with an FGLS procedure to mitigate the omitted
variable problem (Kmenta, 1986; Mukherjee et al., 1998; Greene, 2000). As such, suggesting
the combined estimation procedure Dynamic FGLS (DFGLS), we avoid spurious regressions
and biased regression coefficients. Omitted variable bias is mitigated by a Prais-Winsten
transformation of the series (an FGLS procedure).
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We control for the endogeneity of all right-hand side variables by applying the DOLS
approach (Wooldridge, 2009) as follows:

invyit ¼ ai þ b aidyit þ g domsyit þ d tradeyit þ « debtyit þ . . .þ§growthit

þ
Xp¼þ1

p¼�1

bpDaidyit�p þ
Xp¼þ1

p¼�1

cpDdomsyit�p þ . . .þ
Xp¼þ1

p¼�1

gpDgrowthit-p

þ vit (2)

DOLS removes the endogeneity by moving the endogenous parts of the regressors into the
error term uit which takes the following form:

uit ¼
Xp¼þ1

p¼�1

bpDaidyit�p þ
Xp¼þ1

p¼�1

cpDdomsyit�p þ . . .þ
Xp¼þ1

p¼�1

gpDgrowthit�p þ vit (3)

where vit is uncorrelated with each change in the right-hand side variables by construction.

4. Results
4.1 Is aid a determinant of investment?
We estimate the relationship between aid and investment using equation (1) by applying the
DFGLS technique as described in Section 3. Within the DFGLS technique, we incorporate
country-fixed effects, control for endogeneity, autocorrelation and take heteroscedasticity
and cross-country correlation of the residuals into account. Regressions in this section are
based on either a simple (115 countries) or an extended/augmented investment model (91
countries). The data covers the period 1973–2011 and 1985–2011 if the institutional quality
is included.

Based on a model which emphasizes the average impact of aid on investment, we find
that aid has a positive and significant impact on investment and that all other regression
coefficients carry the expected signs.

Comparing the aid coefficient produced with the DFGLS technique (Table 1, col. 1) with
the aid coefficient produced with the DOLS technique (col. 2) results in similar aid
coefficients of 0.30 and 0.35, respectively. The DFGLS technique is preferable as it controls
for omitted variable bias whereas the DOLS technique does not.

Considering the DFGLS estimations in col. 1 of Table 1, a 1 percentage point increase of
the aid ratio increases the investment ratio by 0.30 percentage points. Looking at the mean
values, an increase in the aid ratio from 3.8% to 4.8%, which represents a 26% increase, will,
therefore, equate to an increase in the investment ratio from 22.8% to 23.1% (this constitutes
an increase of 1.3%).

Based on results from the preferable DFGLS estimation technique, an increase of the
domestic savings ratio by 1 unit increases the investment ratio by 0.34 units; if domestic
savings increase from 15.2% to 16.2%, which represents an increase of about 7%, the
investment ratio will increase from 22.8% to 23.1%, which is about 1.5%. These changes
imply that domestic savings are more effective in raising investment than aid.

Trade openness has a positive and statistically significant influence on investment. A
one percentage point increase of openness leads to an increase of the investment ratio by
0.12 percentage points. Furthermore, an increase of growth by one percentage point spurs
investment by 0.37 units, increasing the investment ratio from an average of 22.8 to 23.2
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percentage points. In contrast, external indebtedness has a negative and non-significant –
although small – impact on investment confirming the burden of the debt service.

Computing the amount of investment generated by aid based on the aid coefficient in col.
1 of Table 1, we find that 1 dollar spent on aid translates into an increase in investment of
about $1.70 indicating the existence of forwarding and backward linkages of investment
projects [5].

To guarantee the reliability of the regression coefficients presented in Table 1, we check
for robustness by inserting non-linearities and by extending themodel.

4.2 The impact of aid on investment in different country groupings
We also analyze the aid-investment relationship in different regions of the world (Africa,
sub-Saharan Africa (SSA), North Africa, the Middle East, Latin America and Asia), by
applying the extended investment model. We run the model with aid, domestic savings,
external debt, trade openness and growth as right-hand side variables applying the DFGLS
technique. The results are presented in Table 2 and we concentrate on the aid coefficients
and the amount of investment that is generated by one dollar of aid.

We find that the aid coefficients for Africa, SSA, North Africa and the Middle East
(Table 2, col. 1–4) are positive and statistically significant, whereas in Latin America and
Asia (col. 5 and 6) they are not statistically different from zero. It is worth noting that Latin
America and Asia have aid-to-GDP ratios (between 1.32 and 1.98%), that are below the
median (2% aid-to-GDP ratio) and well below the mean (3.8% aid-to-GDP ratio). Africa,
SSA, North Africa and the Middle East, in contrast, have above-median aid-to-GDP values
(6.2%, 6.3%, 3.2% and 2.8%).

We also compute the amount of investment generated by one dollar of aid in Africa, SSA,
North Africa and the Middle East. We find low values of $0.98 and $0.27 for Africa as a whole

Table 1.
Empirical (extended)

investment model

Dependent variable: Investment/GDP
(1) (2)

DFGLS DOLS

Aid 0.30*** (0.09) 0.35*** (0.04)
Domestic saving 0.34*** (0.04) 0.24*** (0.03)
Trade openness 0.12*** (0.02) 0.11*** (0.01)
Growth 0.37*** (0.06) 0.51*** (0.06)
External debt �0.004 (0.006) �0.003 (0.004)
Investment generated by 1 dollar of aid7 1.67 1.95
AR term 0.72*** ����

(0.02) Control for
omitted variable bias

No control for omitted
variable bias

Country-fixed effects Yes Yes
R2 0.83 0.64
Durbin-Watson 1.88 0.58
Obs. 2513 2613
Countries 90 91

Notes: These estimations include country-fixed effects. Control for Endogeneity via DOLS, autocorrelation
via DFGLS technique (Prais-Winsten transformation). Robust standard errors in parentheses; 7The amount
of investment generated by aid is computed in the following way: b *I =A; I ¼
average investment ¼ 21:56; A ¼ average aid ¼ 3:85; sample: 90/91 countries
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and SSA, respectively, high values of $3.38 and $4.52 for North Africa and the Middle East,
indicating that here more investment is generated through backward and forward linkages.

4.3 Is aid more favorable for investment in certain environments?
For this analysis, we include environmental factors which are constant over time and
determined by nature (climate, geography and being land-locked) or by history (e.g. colonial
history). These factors are reflected in time-invariant country characteristics and are not
attributable to policy interventions. Other environments are set by time-variant factors as
institutional quality, aid ratio and economic growth.

The environmental effect is modeled by the inclusion of country-specific fixed effects. When
working with country fixed effects, the average intercept and the deviation from the intercept
for each country are used to split the sample into countries with a below-average intercept
(signaling unfavorable conditions/country characteristics) and above-average intercepts
(signaling favorable conditions/country characteristics). A below-average intercept implies a
below-average autonomous investment [6] and an above-average intercept implies an above-
average autonomous investment.

Table 3 (columns 1 and 2) provides evidence that an increase in the aid-to-GDP ratio
leads to a significant increase in the investment-to-GDP ratio in countries that enjoy
favorable country characteristics, whereas it is non-significant in countries with an
unfavorable environment.

Interestingly, other variables such as increased domestic savings and trade openness
enhance investment to a greater extent under favorable country conditions than under
unfavorable country conditions. Table 3 (columns 3 and 4) shows the effect of aid on
investment in high and low institutional settings. In column 3, we see that aid promotes
investment when institutional quality is high. This is in line with the statement above on the
importance of good institutions for investment. The rule of law, low levels of corruption and
high bureaucratic quality can increase the investment share in recipient countries.

Moreover, we investigate the impact of an environment of disproportionately high or low
amounts of aid in relation to a recipient country’s GDP. Hence, in Table 3, columns 5 and 6,
we test whether the effectiveness of aid is higher in countries that receive aid payments
above the median compared to countries that receive aid amounts below the median. We
find that in countries receiving above-median amounts of aid (more than 2%), aid is always
effective. There is also some vague evidence (confidence of 90%) that a one percentage point
increase of the aid-to-GDP ratio in below-median aid receiving countries generates about
twice as much investment as a one percentage point increase in the aid ratio in above-
median aid recipients. Furthermore, in environments with relatively high amounts of aid,
the effectiveness of trade openness is higher and the effectiveness of domestic savings is a
bit lower.

Finally, we analyze the impact of high or low GDP growth (col. 7 and 8) on the
effectiveness of aid. We find that aid enhances an investment in economies that grow above
the average rate (4.1%; median values with 4.2% are almost the same) but not in countries
that grow below the average rate. Domestic savings and trade openness seems to have a
greater impact on investment in poor growth environments, and therefore, slightly
compensate for the low growth environment.

To conclude, aid does not spur investment when countries face unfavorable conditions
and suffer from low institutional quality. It seems that path dependency and low-level
economic equilibria have an effect on investment spending and historical past influences the
quality of institutions and administrative structures, which provide the basis and security
for investment decisions. In contrast, aid is always effective at increasing investment when
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the relative amount of aid is increased. This holds for settings with relatively high and low
starting levels of aid.

4.4 Are certain types of aid more investment-promoting than others?
We now turn to the role of different aid categories in promoting investment, as it is
reasonable to assume that distinct types of aid differ in their impact on investment. What we
see in Table 4 columns 1 to 6 is that domestic savings and trade openness contribute
positively to investment and are statistically significant. For grants and net loans (col. 2) and
aid to improve institutions (col. 6), no significant effects can be found, but the rest of the aid
categories (columns 1, 3, 4 and 5) seem to have a statistically significant impact on the
investment ratio.

The sub-types of aid, bilateral and multilateral aid (col. 1), do influence investment in a
significant way. Unsurprisingly, investment-related aid (col. 3) has a significant influence on
investment in addition to non-investment targeting aid. Backward and forward linkages in
production and investment can possibly explain this phenomenon.
In particular, aid used for infrastructure (col. 4) and its sub-component communications (col.
5), is very effective at boosting investment. However, its impact is not as large as the figure
of 4.23/3.94 seems to suggest. These numbers imply that if aid is increased by about 100
times (which is unrealistic), then the investment ratio would rise by about 4 units
(percentage points). In contrast, aid targeted at institutions (col. 6) has a non-significant
impact. This could imply that investing in institutional improvement does not need much
physical investment but rather an improvement in quality, which most often requires a
change in habits, attitudes and priorities. It does not imply that aid targeted at institutional
quality is ineffective.

5. Conclusion
This study sheds light on the aid-investment link. Apart from very heterogeneous and
country-specific aid-investment relations, we discovered some generalizable aid-investment
linkages. On the one hand, aid spurs investment, but factors such as domestic savings and
economic growth are equally important. When countries enjoy favorable (time-invariant)
conditions, have good institutions or receive above-median aid-to-GDP ratios (higher than
2%), aid promotes investment significantly.

The amount of investment that is generated by one dollar of aid is low in Africa as a
whole, especially in sub-Saharan Africa. In these regions, linkage effects of investment seem
to be lower than in North Africa and the Middle East. Differentiating between the
subcomponents of aid revealed that the general, quite stable positive impact of aid on
investment is driven by both bilateral and multilateral aid while the latter is more effective
in promoting investment. Interestingly, we find that both investment-related and non-
investment-related aid (targeting the health and education sectors) are effective in
promoting investment as well. There is evidence that aid for infrastructure spurs
investment. No investment-enhancing effect could be found for aid allocated for
the improvement of institutions. However, even if aid given to improve institutions does not
increase investment directly, it might do indirectly, if it succeeds in enhancing the
institutional quality. As such, our empirical evidence suggests development aid should be
given in sizable amounts exceeding a 2% share of a recipient country’s GDP.

One limitation of our study can also give scope for further research: The main variable of
interest is gross fixed capital formation (the investment-to-GDP share) which is an
aggregate of domestic and foreign shares in the national investment. It would be interesting
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to see whether and how development aid or different types thereof, promote domestically
financed and foreign investment.

The G20 Compact with Africa as a political agenda aims to increase investment
relations between private investors of industrialized countries and developing nations.
The initiative should, however, not disregard that development aid itself is a
contributor to investment in developing countries and fulfills its purpose if country
conditions are favorable in terms of geography and institutions and if development aid
is given in sufficient quantities.

Notes

1. The overall supply of savings (total savings) is increased through the aid inflow, thus lowering
the rate of interest, and hence the incentive to save.

2. According to non-standard models, investment in developing countries might be characterized
by the decision-making processes such as those described by Thaler (1994) and Kahneman (2013)
which include irrational behavior.

3. The online appendix [http://www2.vwl.wiso.uni-goettingen.de/RePEc/index.php?ser_id=7;
search Nowak-Lehmann]includes Tables reporting a list of countries (A1), data sources (A2),
descriptive statistics (A3), statistical test (A4 and A5), countries by aid effectiveness (A6 and A7),
stepwise regression procedure (A8, A9, A10).

4 Dollar and Easterly (1999) start out with a basic aid-investment model and augment it by policy
variables.

5 This is not to be confused with the return on aid in terms of generated income as computed by
Dalgaard and Hansen (2015). These authors found annual rates of return for aid on investment of
about 20%.

6 Autonomous investment is the minimum investment required holding other investment
determinants constant.
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