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Abstract

This paper confirms recent evidence of a positive impact of aid on growth and widens the
scope of evaluation to a range of outcomes including proximate sources of growth (e.g.,
physical and human capital), indicators of social welfare (e.g., poverty and infant mortality),
and measures of economic transformation (e.g., share of agriculture and industry in value
added). Focusing on long-run cumulative effects of aid in developing countries, and taking
due account of potential endogeneity, a coherent and favorable pattern of results emerges.
Aid has over the past forty years stimulated growth, promoted structural change, improved
social indicators and reduced poverty.

Keywords: growth, foreign aid, aid effectiveness, s multaneous equations
JEL classification: C23, O1, 02, O4

Copyright © UNU-WIDER 2013
"University of Copenhagen, channingarndt@gmail.com, esamjones@gmail.com; **UNU-
WIDER, tarp@wider.unu.edu.

This study has been prepared within the UNU-WIDER project ‘ ReCom-Foreign Aid: Research
and Communication’, directed by Tony Addison and Finn Tarp.

UNU-WIDER gratefully acknowledges specific programme contributions from the governments
of Denmark (Ministry of Foreign Affairs, Danida) and Sweden (Swedish International
Development Cooperation Agency—Sida) for ReCom. UNU-WIDER also gratefully
acknowledges core financia support to its work programme from the governments of Denmark,
Finland, Sweden, and the United Kingdom.

ISSN 1798-7237 ISBN 978-92-9230-649-6




Acknowledgements

The authors are grateful to three anonymous referees for their comments which helped
strengthen the paper significantly. We also acknowledge substantive questions and
suggestions from Alan Winters, as well as very helpful comments and advice from Tony
Addison, Ernest Aryeetey, David Bevan, Arne Bigsten, Tove Degnbol, Augustin Fosu,
Henrik Hansen, Jane Harrigan, Rolph van der Hoeven, Yongfu Huang, Katarina Juselius,
Richard Manning, Tseday Jemaneh Mekasha, Oliver Morrissey, Paul Mosley, Lasse Mdller,
John Page, Jean-Philippe Platteau, Lant Pritchett, Gustav Ranis, Roger Riddell, David
Roodman, Jeff Round, and Adrian Wood. The same goes for participants at the UNU-
WIDER Conference on Foreign Aid: Research and Communication held in Helsinki 30
September-1 October 2011, the Nordic Conference in Development Economics (NCDE) held
in Copenhagen 20-21 June 2011, and the Joint AERC and UNU-WIDER Conference on the
Macroeconomics of Aid, held in Nairobi 1-2 December 2011. The usual caveats apply.

The World Ingtitute for Development Economics Research (WIDER) was established by the
United Nations University (UNU) asits first research and training centre and started work
in Helanki, Finland in 1985. The Institute undertakes applied research and policy analysis
on structural changes affecting the devel oping and transitional economies, provides a forum
for the advocacy of palicies leading to robust, equitable and environmentally sustainable
growth, and promotes capacity strengthening and training in the field of economic and
social policy making. Work is carried out by staff researchers and visiting scholars in
Helsinki and through networks of collaborating scholars and ingtitutions around the world.

www.wider.unu.edu publications@wider.unu.edu

UNU World Ingtitute for Devel opment Economics Research (UNU-WIDER)
Katajanokanlaituri 6 B, 00160 Helsinki, Finland

The views expressed in this publication are those of the author(s). Publication does not imply endorsement by

the Institute or the United Nations University, nor by the programme/project sponsors, of any of the views
expressed.



1. Introduction

Significant volumes of foreign aid have been channeled to developing countries for more than
four decades. Not surprisingly, a large literature considers aid effectiveness particularly from the
perspective of the impact of aid on aggregate economic growth. While Rajan and Subramanian
(2008) find no systematic evidence that aid has contributed to economic growth, the weight of
evidence is shifting to a positive contribution of aid to growth. Arndt et al. (2010a) employ the same
approach and raw data as Rajan and Subramanian (2008). After strengthening the prediction of
supply side variation in aid, including correction for a misinterpretation of OECD/DAC bilateral
aid data, they find a positive long run effect of aid on growth which lies in the domain predicted
by neo-classical growth theory (e.g., Solow, 1956). Clemens et al. (2011) revisit the dynamic
panel evidence, focusing on aid that is expected to have an ‘early impact’ on growth — e.g., via
infrastructure development. The authors conclude that: “[such] aid inflows are systematically
associated with modest, positive subsequent growth in cross-country panel data.” (p. 23). More
recently, Frot and Perrotta (2012) suggest a new instrument for aid identified by the timing of
the initiation of bilateral aid relationships. They come to a similar conclusion that foreign aid is
associated with a moderate growth bonus. Finally, time series evidence for a range of African
countries (Juselius et al., 2012) support a view that aid has played a positive aggregate developmental
role in most instances; and meta-analysis of the aid-growth relation leads to a similar conclusion
(Mekasha and Tarp, 2013). This macro-level evidence comes on top of meso- and micro-level
evidence that has long been viewed as broadly positive (Mosley 1987; see also Riddell 2007;
Mishra and Newhouse 2009; Temple 2010). However, despite increasing evidence that meso-level
outcomes can add up to substantial macroeconomic effects (Cohen and Soto, 2007), these micro-
and meso-level findings have not been deployed to argue that aid is effective on aggregate (one

exception is Sachs, 2006).

In this article we aim to provide a broader assessment of aid effectiveness. Whilst a focus on



the effect of aid on macroeconomic growth is necessary, it is not sufficient. A growing literature
considers the contribution of aid in specific social sectors, such as education. Indeed, many outcomes
are valued independently of their contribution to growth. Access to ‘merit goods’, such as basic
health care and primary education, are viewed as essential human rights and fundamental to the
development process. Accordingly, these outcomes should be included when considering the

accomplishments of aid.

This broader assessment provides enhanced insight into the aid-growth relationship in three further
ways. First, we extend the analysis of Arndt et al. (2010a) by adding seven years of more recent
data to the series. Second, we investigate the consistency of the growth evidence with changes in
other domains, particularly proximate determinants of growth, thus providing a coherence test for
the aid-growth relationship. If no robust evidence of a relationship can be found between aid and
important growth determinants such as investment and human capital, then the impact of foreign
aid on growth becomes much harder to explain. Third, consideration of a wide range of alternative
outcomes also provides a means to validate the robustness of the methods employed to address the

likely endogeneity of aid.

As with many empirical questions in the economics literature, studying aid effectiveness is beset
by difficulties in determining causality. In order to address these challenges, we outline a general
framework that clarifies aid’s potential role in contributing both to intermediate outcomes (e.g.,
human capital accumulation) and final outcomes (e.g., growth). The model also indicates how these
effects can be identified from observational data and precisely what feasible empirical estimates
will capture. The empirical analysis is then pursued in four steps: we (i) calculate reduced form
estimates of the impact of aid on a range of final economic outcomes (growth, poverty, inequality
and structural change); (ii) apply the same reduced form approach to a set of intermediate economic
outcomes (such as investment, consumption and tax take) as well as social outcomes (such as health
and education); (iii) run a set of sensitivity and falsification tests; and (iv) interpret the economic

magnitude of the findings as well as their consistency with previous literature. In presenting a



broader assessment, this analysis responds, at least in part, to the challenge set forth by Bourguignon

and Sundberg (2007) to unpack the causal chain from aid to final outcomes.

We find no evidence that nearly 40 years of development assistance has had an overall detrimental
effect on development outcomes. Rather, a coherent and favourable picture emerges. Aid has
promoted structural change, reduced poverty, and stimulated growth. Aid also has supported
proximate growth determinants, in particular by building human and physical capital. This does
not mean that aid works well at all times and in all places. Also, the impact of aid is no doubt
heterogeneous. Nevertheless, these findings are consistent with significant strands of the existing
literature and add further weight to the conclusion that, while perhaps less potent than initially
hoped and certainly not a panacea, aid has registered significant accomplishments in helping to

achieve development goals.

2. Methodology

2.1. Analytical framework

A variety of approaches have been developed to address questions of economic causality. These
issues are at the core of assessing the impact of aid and are reflected in the ongoing debate concerning
the suitability of the various instruments for aid that have been employed in the literature (see
Clemens and Bazzi, 2009). A useful starting point for thinking about these issues is a graphical
depiction of the principal (generic) impact channels assumed to be at play. A simple version of
this is provided in Figure 1, which is inspired by the directed acyclic graphs (DAGs) that are
central to the Structural Causal Model (SCM) approach to analysing causality due to Pearl (2009)
(inter alia).! Solid lines in the figure represent directed relationships between observed variables,

which themselves are depicted by the nodes (circles). Dotted lines represent effects emanating

!For discussion and application of this approach to the analysis of foreign aid see Arndt et al. (2011).



from unobserved variables (u), which can be thought of as composite error terms. Consequently,
the figure assumes that aid (a) affects a single final outcome such as income (y) through a vector
of intermediate outcomes (X).? In this and the subsequent discussion, it is helpful to think of
intermediate outcomes as component inputs in a generic production function for final outcomes.
In the case of income, these would be so-called proximate sources of growth such as physical and

human capital inputs (see Mankiw et al., 1992).

As depicted in the figure, a fundamental problem of identifying the causal impact of aid arises
because the unobserved error terms are correlated. In the language of the SCM approach, there
are ‘backdoor paths’ running between a and X, y. The implication is that estimates of any of
the relationships a — X, a — y or X — y may be biased. Specifically, this can come about
due to simultaneity or other forms of omitted variables bias, even when a set of conditioning
variables is included (not depicted in the figure). Measurement error in the aid variable, as explicitly
acknowledged by the OECD who compile the data, is a further challenge that can lead to attenuation
bias.> A potential solution to these problems arises when one or more instrumental variables such
as v is observed. As shown in the figure, this represents a parent (ancestor node) of aid and has an
error structure that is unrelated to the error structure of any other variables, indicated by the absence

of arcs to any of the other unobserved error terms.

It is important to understand what can and cannot be identified when a source of external variation
such as v is available. First, any of the individual relationships between aid and specific intermediate
outcomes (elements of X) can be identified through separate reduced form models. In these cases
the intermediate outcomes are taken as the dependent variable to be explained. Second, assuming
the same broad model is valid for other final outcomes — i.e., a generic production function approach

with similar proximate inputs is appropriate — then alternative outcomes can be identified in addition

2The convention adopted here is that lower case Latin letters represent individual random variables, whilst upper
case letters refer to vectors of random variables.
3See for example: http://www.oecd.org/dac/stats/crsguide.
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to y. For any chosen dependent variable, the ratio of the relationships v — y to v — a, suitably
adjusted for other covariates, would correspond to an instrumental variables estimator for the effect
a — 1. This corresponds to what Angrist and Pischke (2008) refer to as the ratio of estimates from

‘long’ and ‘short’ regressions. Appendix A provides a more formal exposition of these ideas.

All estimates of the kind described above should be seen as reduced forms precisely because they
may capture impacts through a wide variety of channels (e.g., multiple elements of X), but do not
provide any information as to the specific composition of these channels. Reduced form estimates
do not control for the potentially complex pattern of interactions between intermediate outcomes, as
well as reverse feedback (e.g., from final outcomes to intermediate outcomes). To give an example,
aid may have a positive effect on household income through a variety of channels such as public
investment. Aid may also have a direct positive effect on education (e.g., by funding school-building
and teacher training) but also an indirect effect via higher incomes. A reduced form estimate of the
aid — education relationship would not distinguish between these direct and indirect effects due to
aid. As a consequence, one cannot simply add up estimates from different reduced form results to

get a ‘total’ effect of aid.

In contrast to a reduced form approach, a structural form model would aim to isolate these direct
effects in order gain insight into the structure of relationships between multiple variables. In the
present case, estimation of the structural form would require multiple instrumental variables to
control for unobserved correlation between intermediate and final outcomes, as well as a precise
understanding of the form of interactions between intermediate variables (for elaboration see Arndt
et al., 2011). Finding a host of valid instrumental variables for outcomes such as education and
health is controversial (arguably, more so than for foreign aid; see Acemoglu and Johnson, 2007).
Thus, in the present exercise we focus uniquely on reduced form estimates. Thus, we leave for
future research the issue of exploring the details of the interconnections between aid, intermediate

outcomes and final outcomes.
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Notes: this figure is a simplified causal directed acyclic graph
(DAG) of the relationship between aid (a) and aggregate outcomes
(y), via intermediate outcomes (X); v is a single exogenous deter-
minant of aid; v terms are unobserved, possibly errors; solid lines
represent directed relationships between observed variables; bro-
ken lines represent directed relations due to unobserved variables
(errors).

Figure 1: General causal diagram summarising the linkages between aid and final outcomes

2.2. Estimation strategy

The previous sub-section argued that the effect of aid on a broad range of final and intermediate
outcomes can be estimated via a series of (separate) reduced form regression models. Following
Figure 1, one benefit of this approach is that the same instrument for aid can be used in each model.
It follows that this instrument plays a crucial role and must be selected with care. Our point of
departure is earlier work published in Arndt et al. (2010b), hereafter abbreviated to AJT10. In
AJT10 we generated an external instrument for aid (per capita) from a model of its supply-side
determinants at the donor-recipient level. This was developed as a modification of the instrument
proposed by Rajan and Subramanian (2008), which in turn was inspired by the earlier contribution

of Tavares (2003).



We adopt the same strategy here. As in AJT10 we specify a supply-side model for aid as follows:

Aidgr /POP; = 3y + 3;COLONY, + B,log(POP4/POP;) + S3COLONY, x log(POPy/POP;)

+ 4CURCOL4, + fsCOMLANG, + 04gDONORy + €4, (1)

where d indexes donors, r recipient countries; CURCOL is a dummy variable taking the value of
one if the recipient country is currently a colony of the donor; COLONY is a dummy variable taking
the value of one if the recipient country was ever a colony (of any country); COMLANG is a dummy
variable taking the value of one if the recipient country has a language in common with the donor;
POP is population size; and DONOR are donor fixed effects. In AJT10 the variables entering this
model were averaged over the same periods considered by Rajan and Subramanian (2008), with the
preferred specification referring to 1970-2000. In the present study we take advantage of new data
and extend the period of interest to 2007 (i.e., up to the start of the global financial crisis). Predicted
aid receipts from this model are aggregated upwards by recipient to give a total predicted aid inflow
for each country over the period. This variable, denoted as ¢, = o d(Aiddr?POPr), constitutes the

generated instrument for aid.

The remaining aspects of our empirical approach can be set out in general form as follows:

ar = 70 + 1 + Tl + 1y 2)

Yr = 0o + 1t + T,?(SZ +er (3)

Equation (2) is the familiar first-stage of a two-stage least squares system, where a, refers to the aid
variable of interest, assumed endogenous; % is a source of exogenous variation in aid, described
above; and T} is a vector of additional control variables for initial conditions. Equation (3) is
the second-stage equation, where §; constitutes the effect of aid on the outcome of interest (y),
which is identified assuming the generated aid instrument is relevant and mean-independent of the

outcome error term —i.e., E(e | T, ) = E(¢) = 0. Equation (3) also can be recognised as a reduced
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form model of the effect of aid on the outcome. This is because the system does not specify the
intermediate channels through which aid affects the outcome. Consequently, estimates for ; refer

to the total effect of aid regardless of the channels or pathways through which this comes about.

Following the previous discussion, a range of outcome variables can be used to represent y. In
so doing, and presuming that the same set of control variables (') are employed, then the first
stage regression will not change, meaning that the strength of the instrument will also remain
the same. However, since the instrument is derived from observational data and the ‘true’ set of
exogenous background variables (such as initial conditions) is unknown, there is no guarantee
that the instrument will be valid in all cases. Put differently, as the instrument does not derive
from a randomized design, there may be some outcomes for which ¢ is not independent of 7 or 7'.

Consequently, some metric of instrument validity would be helpful.

As shown in the above system of equations, only a single excluded instrument for aid is employed
in the first stage. This means that over-identification tests cannot be employed. To get around this
constraint, we replicate the tests employed in AJT10, whereby aggregated versions of the underlying
supply-side variables used to generate the aid instrument are employed directly as the instruments in
the first stage (aggregate-level) regressions. Specifically, we employ the first three terms on the RHS
of equation (1) namely, relative population sizes, a dummy for whether the (recipient) country was
ever a colony and their interaction term. Hansen/Sargan tests deriving from the same instrumental
variables regressions as above, but now using the disaggregated instrument set, thus provide some
insight as to instrument validity. Although such tests should only be considered indicative, the
point is that the overall coherence of our results derive from a consideration of the impact of aid
(and the suitability of our instrument) over a broad range of outcomes. Thus, in contrast to earlier
work, an important contribution of the present analysis is that it does not rely exclusively on the
relationship between the aid instrument and a single outcome. If the aid-growth results of Arndt
et al. (2010a) were driven by an invalid or weak instrument, then our use here of an updated dataset

and consideration of alternative outcome variables provides ample opportunities to expose these



properties.

In implementing this empirical strategy, a number of important practical decisions need to be made.
First is the question of the time period over which causal effects are to be estimated. A large part of
the modern aid-growth literature has employed panel data, focusing on relatively short term effects
of up to five years. However, there are good reasons to believe that the impact of developmental
aid is cumulative and long-term in nature. This notion is captured in Woolcock’s metaphorical
distinction between growing sunflowers versus oak trees (Woolcock 2011, 2009; also Temple 2010).
For instance, the impact of aid that finances an expansion of access to education may only be visible
in aggregate indicators of education outcomes after a significant proportion of the population has
passed through the education system. In turn, individuals must complete their education and then
find work for this expansion to have a measurable effect on growth. This implies there may be a

very long lag between receiving aid and being able to distinguish any form of aggregate effects.

One way to address this challenge, adopted by Clemens et al. (2011), is to restrict the analytical
focus to the effects of ‘early impact’ aid on growth. By construction, this excludes aid toward
many key areas, including the social sectors, and presumes that a clear distinction can be made
(theoretically and empirically) between different types of aid flows. Other analysts have focused on
the effect of specific types of aid on narrower outcomes such as education. However, both of these
approaches have their drawbacks. Aid given to a specific sector (objective) may not exclusively
affect outcomes within that sector (objective). For instance, aid to education may well bring
health-related benefits (and vice versa). Sector-specific measures of aid are also problematic due to
difficulties in attributing multi-sector funds to individual sectors, thereby adding to measurement
error concerns. Moreover, OECD-DAC data regarding aid disbursements at the sector level are
only available for a small number of recent years. This means that over longer time horizons it is
necessary to impute sector-specific disbursement data from data on aid commitments, the values of

which are known to diverge significantly both for individual aid components and in total (Odedokun,

2003).



In light of these issues, as well as our objective of taking a broad view of aid effectiveness, we
focus on the cumulative effects of aid for a cross-section of countries over the 1970-2007 period.
In doing so we do not restrict our focus to specific types of aid, nor to specific types of outcomes.
Due to concerns regarding the quality of sector-specific aid data, we only use aggregate measures of
aid (specifically, net aid disbursements). We recognise that this measure is imperfect and masks
substantial differences in both aid quality and development intentions. However, this measure of aid
is transparent and allows for fungibility between sectors. In addition, we dispense with a dynamic
panel approach and consider only the long-run static effect of aid. To do so, the principal variables
in equations (2) and (3) (namely, aid and the chosen outcome) are measured in terms of their average
values for the full period. Admittedly, the choice of this period may be sub-optimal. The period
1970-2007 could represent an insufficient or excessive window of time to fully capture the effect
of aid for some outcomes. However, as we are not aware of any optimal window, we consider
1970-2007 sufficiently ‘long’ to count as the long-run and use all available information over this

period in taking period averages for the aid and outcome variables.

It should be emphasised that this long-run averaging procedure applies only to the outcomes and
aid inputs specified in equations (2) and (3). Background control variables, denoted by 7', are
measured at their observed value in 1970, or the nearest available data point. The reason for this
is that it avoids confounding the impact of aid with effects that occur contemporaneously through
other intermediate variables. That is, in the language of SCM, we make sure not to block any
pathways through which aid may influence the outcome of interest. For a small number of chosen
outcomes (e.g., for education and health), however, observations are scarce in the early years of the
1970-2007 period, but increase over time. In order to avoid the long period average being dominated
by more recent observations, in these cases we use a simple arithmetic mean of the earliest and
latest observations, thereby assuming a linear trend over time. In a few other cases (e.g., for poverty

rates), data is unavailable in the 1970s and early 1980s. Here we define the dependent variable as

10



the endpoint level (Appendix B lists the variables to which this applies).*

A separate issue concerns the scale used to measure aid in equation (2). Raw values are not
informative due to differences in income and population between countries. One option is to scale
total aid received by a given country (over time) by its population size, suggesting per capita aid
as the ‘treatment’ variable of interest. This is an intuitive measure and is technically appealing as
many intermediate outcomes are expressed in population terms (e.g., average years of schooling,
life expectancy). However, aid per capita has specific limitations compared to the use of the aid
to GDP ratio (Aid/GDP), which has been more commonly deployed in the literature to date. First,
it is hard to give a sensible or clear interpretation to any estimated effect of aid per capita on
key macroeconomic outcomes, where variables are often measured in terms of or scaled by GDP.
For instance, suppose we find that an inflow of US$10 of aid per capita causes the GDP growth
rate to rise by 1 percentage point. Although this may be of interest per se, the problem is that
the implied benefit-cost ratio is ambiguous because it depends on the initial size of the economy.
Second, it is reasonable to assume that the real cost of providing a given flow of public services,
such as education, tends to increase with GDP. Thus, especially over long time frames, the relative
purchasing power of aid over a wide range of outcomes is best considered in economic terms, not
population terms.’ For these reasons, unless noted otherwise, we employ Aid/GDP as the measure

of aid.

A large number of variables might be considered candidates for inclusion as either final or in-

termediate outcomes.® However, data availability and computational limitations mean that some

4The practice of using the endpoint level is encountered in the cross-country growth regression literature where final
income can be used in place of the growth rate, and initial income is dropped from the RHS (e.g., Mankiw et al., 1992).

SPurchasing power parity corrections go some way to address this, but these face acute challenges in accurately
adjusting for differences in the cost of public service provision. For discussion see http://go.worldbank.
org/I0AHGSYF80.

®The distinction between these types of outcomes is not important from a technical point of view and there may be
some debate as to classifications. Nonetheless, corresponding to the logic of production functions, this terminology is
retained for clarity of exposition.
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exclusions must be imposed ex ante. With respect to final outcomes, we focus on growth, poverty,
inequality and the sectoral composition of value added. The first three of these variables are inti-
mately connected (see Bourguignon, 2003); therefore, we should expect to see a consistent pattern
of effects across them. The remaining variables capture the extent of changes across different
macroeconomic sectors (agriculture, industry and services). Historical experiences indicate that
sustained growth transitions are normally associated with a declining share of agriculture and a
rising share of industry in value added. At the same time, there are concerns that aid may provoke
Dutch Disease, which is often associated with faster growth in service sectors than manufactures
(e.g., Rajan and Subramanian, 2011). By including these variables, we hope to gain insight into

whether aid is associated with specific growth challenges.

For intermediate outcomes, a number of ‘usual suspects’ emerge from previous literature. These
fall into the following groups: (i) sub-components of GDP (investment, private consumption,
government consumption); (ii) components of government revenue and spending; (iii) aggregate
education and health outcomes (e.g., average years of schooling, life expectancy); and (iv) monetary
and financial sector effects. A number of variables from each category is employed in the reduced
form analysis, thus providing coverage over a wide range of meso-level aid effects. Details of the

specific variables and sources of data are given in Appendix B.

Finally, to assist comparison of estimated effects across different outcomes, the aid and outcome
variables all enter the models in standardized form, meaning that they are linearly transformed to
have mean zero and standard deviation one. Also, to maintain comparability with previous research,
we use the same sample of 78 developing countries and the same set of control variables as in
AJT10. The only exception is that we include a dummy for being an oil producer in 1960. This
variable was included in robustness tests in AJT10 but is now treated as part of our core specification
due to the extension of the dataset from 2000-2007, which includes a period of rapid economic
growth in oil-producing countries, driven by rising oil prices. That is, it controls for the spike in

growth rates in the latter period for a small sub-group of countries.
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3. Results

This section describes the results of the modelling exercise, as well as those of a number of auxiliary

sensitivity and falsification tests. A more detailed interpretation of results is given in Section 4.

3.1. Reduced form

In presenting the main results, we focus on reporting estimates of the effect of aid on a range of
development outcomes. Thus, estimates for other variables in equation (3) are not discussed at
length.” Even so, since the same RHS specification is used throughout, Table 1 reports more detailed
regression estimates for the effect of aid on average real growth per capita (1970-2007). The table
reports results using our preferred measure of aid, Aid/GDP (columns I to 1V), as well as for (PPP
adjusted) real aid per capita (columns V to VIII). Different columns apply different regression
estimators and/or sets of instruments for aid. Focusing on the Aid/GDP results, column (I) uses
an OLS estimator, which ignores the potential endogeneity of aid and just employs its observed
values; column (II) is a limited information maximum likelihood (LIML) estimator; and column
(IIT) is an inverse probability weighted least squares (IPWLS) estimator. Column (IV) directly
employs as excluded instruments for aid three principal variables used to generate the supply-side
aid instrument (now aggregated). This allows Hansen/Sargan tests to be applied (not reported in the

table; see further below).

The LIML and IPWLS estimators are both instrumental variables estimators. The former is a
standard alternative to a two-stage least squares estimator and is numerically equivalent where one
excluded instrument is employed. However, where the model is not just-identified (as in column IV)
the LIML estimator is known to be more robust to the presence of weak instruments (Stock et al.,

2002). The IPWLS estimator, presented in detail in Arndt et al. (2010b), instruments for aid but

"For reference, detailed results pertaining to each of the reduced form models are found in Appendix C.
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employs a binary aid instrument and applies weights to the data giving greater emphasis to the part
of the empirical distribution of covariates where there is most overlap between ‘high’ and ‘low’ aid
recipients (according to the instrument). This approach is ‘doubly robust’ but has the disadvantage
of discarding valuable information and, therefore, may lead to an efficiency loss. Thus, it should be
seen primarily as a robustness check on the linearity assumption underlying the LIML results. For

all results employing instrumental variables, tests of instrument strength are reported.

The OLS results in Table 1 provide no evidence of a positive impact of aid on growth. However, once
the endogeneity of aid is accounted for using instrumental variables techniques, this conclusion is
rejected and a positive and statistically significant impact is found. Interpretation of the LIML point
estimates in column (II) for Aid/GDP are as follows: a one standard deviation increase in Aid/GDP
is expected to boost growth by 0.64 standard deviations on average, holding all other variables fixed.
One can translate this estimated effect to raw units by referring to the information in Appendix B.
This shows that a one standard deviation of the real GDP growth rate equals 1.79 percentage points;
and a one standard deviation increase in Aid/GDP represents 3.77 percentage points. Thus, an
aid-growth effect of 0.61 standard deviation units implies a 0.64 x (1.79/3.77) = 0.30 percentage
point effect in raw terms. Put more simply, a one percentage point increase in Aid/GDP is expected
to boost the real GDP growth rate by 0.30 percentage points. The IPWLS results are essentially the

same.

Before proceeding to consider other outcomes, three additional comments on the results in Table
1 can be made. First, although the instrumental variables results are positive and statistically
significant, the respective confidence intervals are relatively wide suggesting the effect is not
precisely estimated. This is not a surprise given the nature of the data and sample size. Nonetheless,
a positive effect of aid on growth is found for both the Aid/GDP and aid per capita measures, giving
credence to the findings. Indeed, when applied to the full range of intermediate and final outcomes,
use of aid per capita yields highly consistent results with those presented here (for full details see

Arndt et al., 2011).
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Second, instrument strength and validity tests give no cause for concern. The Andersen-Rubin
test, which is robust to weak instruments, confirms a statistically significant partial correlation
between the endogenous variable (aid) and the outcome (growth). Although they are not reported
in the table, Hansen-J tests calculated from the estimates in columns (IV) and (VIII) are passed
comfortably, supporting the validity of the generated instrument. However, the weak identification
(Kleibergen-Paap F) statistic shows that when three aggregated instruments are used instead of a
single generated instrument, instrument strength declines. Thus, for interpretation we focus on

estimates from the LIML (and IPWLS) estimators that employ a single instrument.

Third, coefficient estimates for other covariates included in the model are plausible. All of these refer
to initial conditions and are measured as the value in 1970 (or thereabouts). Thus, the interpretation
is that trade openness at the beginning of the period is associated with more rapid subsequent
growth, and malaria prevalence in 1970 is associated with slower average growth. In the present
specification the estimate on the level of GDP per capita represents a convergence effect — the
negative sign indicates that lower income countries grow faster on average. Inclusion of this term is
appropriate because the dependent variable here is measured in differences. For other outcomes (see
below), which are measured in levels, inclusion of the initial level of the same variable on the RHS
is not necessary (e.g., see Bloom et al., 2004; Acemoglu and Johnson, 2007). However, as we retain

the same specification throughout, the GDP level term simply acts to control for initial income.

The finding of a positive effect of aid on growth is important, but it raises equally critical distribu-
tional questions. To make a contribution to development in a wider sense, economic growth should
benefit poorer households. Thus it is relevant to validate the effect of aid on other aggregate welfare
outcomes. These are considered in Table 2, which summarises results from separate regressions for
a chosen set of final outcomes. The same specification and instrument(s) for aid are employed as

in Table 1; also, results are reported for each the three main estimators employed before — OLS,
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LIML, and IPWLS.? To assist interpretation, Aid/GDP and all outcome variables are entered in
standardised form. Thus, each cell of Table 2 gives the standardised coefficient on the aid to GDP
ratio and, in the adjacent cell, the estimated probability that the true parameter estimate equals zero.
These correspond to results from individual regressions in which the row variable is the outcome of
interest. Thus, for the growth outcome, the results are extracted directly from the corresponding

columns of Table 1.

Complementing the positive aid-growth result, we find that aid reduces poverty but leaves inequality
unaffected on average. Whilst there are some differences between the LIML and IPWLS estimators
as regards the statistical significance of these results, in part reflecting the limitations of the data, the
magnitude and direction of the estimates are highly consistent. Moreover, this pattern is in keeping
with the theoretical relation between growth, poverty and inequality (Bourguignon, 2003). In
addition, the results show that aid inflows are associated with a decline in the weight of agriculture
in GDP, implying that aid stimulates relatively more rapid growth of non-agricultural sectors.
Indeed, the IPWLS estimates (and OLS) indicate a corresponding increase in industry’s GDP share;

however, the impact on services is more ambiguous.’

The final two columns of Table 2 report additional test statistics. First are results from Durbin-Wu-
Hausman 2 tests, where the null hypothesis is that the aid variable can be treated as exogenous.'°
For four of the seven outcome variables the test is rejected, suggesting that concerns surrounding
the endogeneity of aid are significant. This is notably the case for both growth and poverty, one
explanation being that these variables are used directly by donors to decide how much aid to provide.

However, the same test is not rejected for the three other variables, implying the corresponding OLS

8Some of the outcomes considered in Tables 2 and 3 are bound in certain ways (e.g., above zero and/or below 100
for percentage of GDP outcomes). However, none of the observations in the data set lie on or even particularly close to
these bounds. Consequently, no specific techniques are employed to take censoring into account.

°It is not possible to say whether this result is driven by aid specifically targeted at industry or whether other
mechanisms are at play. Further research will be of use to shed light here.

10Implemented in Stata via the endog () option of the ivreg2 command used to estimate the LIML results.
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results are both consistent and efficient. The final column gives the probability from Hansen-J over-
identification tests, based on the same regression specification in the LIML column, but employing
three aggregated instruments for aid instead of the single generated aid instrument (see Section 2).
A significant result (< 10%) is grounds to reject the joint null hypothesis that the instruments are
valid, meaning they are uncorrelated with the estimated regression residuals. This test is passed
comfortably in all cases except for the Gini coefficient. On the one hand, this may be taken to imply
that both the OLS and instrumental variables (LIML, IPWLS) point estimates for the Gini are biased.
On the other hand, this may be spurious — assuming the tests are independent, the probability that
the Hansen-J test is passed at the 10% level in all seven cases is less than one in two, even if the null

hypothesis is always true.

Table 3 reports reduced form results for the effect of Aid/GDP on the chosen set of intermediate
outcomes, adopting the same format as Table 2. Again, the pattern of results is broadly consistent
with a view that aid has a positive developmental impact on average. For instance, aid is associated
with a larger investment share as well as a higher share of government consumption and government
revenues in GDP. The latter measure excludes income from grants and therefore suggests a positive
impact of aid on tax income. Estimates for sub-components of government spending indicate that

aid boosts expenditure in social sectors, especially education.

As discussed further in Section 4, the impact of aid on a number of key social outcomes corroborates
positive results in previous studies. We find that aid has a positive causal effect on average years
of schooling, and secondary schooling in particular, likely operating through the government
expenditure channel discussed in the preceding paragraph. Further, the signs of the estimated
coefficients on health outcomes clearly point to a positive developmental contribution of aid even
though the estimated impact of aid on government health expenditure is insignificant. The LIML
estimates on the health outcomes also slightly exceed conventional significance levels in most cases;
nonetheless, the IPWLS estimates for both infant mortality and life expectancy are statistically

significant. It should be recalled, however, that the outcome data employed here is of mixed quality
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and coverage. This is likely to inflate the imprecision of our results. This concern is particularly
present in relation to findings for the monetary and financial sector indicators. These results are
ambiguous, suggesting no evidence of a systematic effect of aid on inflation, real interest rates, or
credit to the private sector. However, since these outcomes are particularly noisy and poorly scaled,

these results should not be given too strong an interpretation.

Finally, the test statistics in the final two columns of Table 3 broadly follow the pattern of Table
2. For nearly two thirds of the intermediate outcomes we must reject the null hypothesis that
aid is exogenous (at conventional significance levels of < 10%). Thus, although aid may not
be endogenous for all possible outcomes, such endogeneity needs to be taken seriously when
considering intermediate outcomes — i.e., ex ante, aid cannot be assumed to be exogenous. With
respect to the validity of the generated aid instrument, we cannot reject the null of the Hansen-J
test for the large majority of outcomes, the two exceptions being government size and fertility
rates. Again, assuming the tests are independent, the probability that the Hansen-J test is passed
at the 5% level in all 18 cases is less than 40 percent, even if the null hypothesis is always true.
Overall, therefore, the instrument performs well and there are no clear grounds on which to reject

its suitability.

3.2. Sensitivity and falsification tests

How sensitive are these results to alternative assumptions? Whilst a battery of tests is possible, we
focus on three specific aspects. The first involves application of a quantile regression estimator,
evaluated at the median of the conditional outcome distribution, which is less sensitive to outliers
than OLS methods or its instrumental variables analogues. To address the endogeneity of aid, a
two step approach is adopted. In the first stage a quantile regression is run of observed Aid/GDP
against the generated instrument and all other covariates employed in the model. The second

stage, also estimated via a quantile estimator, is the outcome regression of interest which uses
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predicted values from the first stage in place of raw Aid/GDP.!! Second, due to the concern
that the reduced form results may incorporate effects that occur through income growth (e.g.,
aid — growth — education), it is helpful to include growth on the RHS. This essentially ‘blocks’
all paths to the outcome variable that arise via changes in income. Third, we include raw population
size on the RHS of the specification. The rationale for this is that the generated aid instrument
depends on the relative population sizes of the donors to recipients. As Clemens and Bazzi (2009)
argue, there are reasons to believe that population is a direct determinant of growth (and perhaps
other key outcomes), which might invalidate the instrument. Thus, by including population on the

RHS of the outcome regression we allow any such direct effects to be incorporated.'?

The results from the sensitivity tests are summarised in Table 4. As in previous tables, only the
estimated coefficient on the Aid/GDP variable is reported alongside standard errors (in parentheses).
Results for different estimators are indicated by abbreviations; the different specifications are in the
columns, where the baseline specification is unchanged from earlier models. The broad finding from
these tests is that both the direction and magnitude of the effects of aid are unchanged. For instance,
the estimated aid-growth effect is 0.58 using a quantile instrumental variables regression and 0.68
using both the latter estimator and controlling for population size (also statistically significant at
the 10% level in both cases). While there is some variation in the precise point estimates and
standard errors, this is to be expected given the small sample size and noisy underlying data. Two
further points emerge. First, when growth is included as a control variable on the RHS, many of
the point estimates for non-growth outcomes decline slightly in magnitude relative to the baseline
specification. For example, the estimated effect of aid on poverty using the LIML is -0.47 in the

baseline specification but -0.34 when growth is controlled for. This implies that some of the impact

"'This follows the logic of a TSLS estimator. The quantile regression estimator used is the native greg command
available in Stata v11 estimated at the 50th percentile, with variance-covariance matrix estimated using a bi-weight
kernel. See Koenker and Hallock (2001) for an overview of this estimator.

12As shown by Clemens and Bazzi (2009), logged population is critical for the strength of the generated instrument
(see equation 1). To avoid this concern raw population size is employed, thereby controlling for some (not all)
population-related effects while also maintaining instrument strength.
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of aid on poverty reduction is occurring through (aggregate) income growth. Second, the opposite
tendency is found when we control for population size. This may be due to a negative correlation
between average population and the generated aid instrument (i.e., larger countries are expected to

receive less aid).

As noted in Section 2, the hypothesis that aid (exclusively) affects final outcomes through proximate
determinants can be tested by including the latter covariates as controls on the RHS. Again, this
amounts to blocking the effects of aid through these channels as their effect is partialled out of
the corresponding effect of Aid/GDP on the chosen outcome. Both LIML and IPWLS estimates
of such augmented regressions show no statistically significant effect of aid on growth when life
expectancy, education and investment outcomes are included as additional control variables. This

1.13

holds regardless of the other covariates included in the model.'” The interpretation is that a large

share of estimated effect of aid on growth is likely to come through these key channels.

4. Interpretation

Thus far, discussion of results has concentrated on the sign and domain of parameter estimates. It
is helpful to reflect on whether these ranges are plausible. This is sometimes difficult to ascertain
directly from the previous tables as results were given in standardized form. Consequently, for
a selected number of final and intermediate outcomes, Table 5 presents the reduced form point
estimates and 90% confidence intervals for the expected return to an average annual aid inflow
equal to 5% of GDP over the period 1970-2007 (which is slightly greater than double the observed
median Aid/GDP for all countries in the sample; see Appendix B). We find the long-run impacts of
aid are both plausible and material. According to the LIML point estimates, such an aid inflow is
expected to increase the average annual rate of economic growth by around 1.5 percentage points,

reduce poverty by around 15 percentage points, raise the investment share of GDP by around 11

3Detailed results are available on request from the authors.
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Table 4: Summary of sensitivity tests for effects of Aid/GDP on various outcomes

Specification — Baseline Growth control Pop. control
Outcome Estim. Beta s.€. Beta s.€e. Beta s.e.
Growth (per capita) Q-reg 0.58*  (0.34) 0.82**  (0.35)
LIML 0.64*  (0.38) 0.81°%* (0.48)
IPWLS 0.61**  (0.29) . . 0.68**  (0.33)
Poverty count ($2 a day) Q-reg -0.54*  (0.28) -0.55** (0.26) -0.86*** (0.31)
LIML  -047% (0.24) -034% (0.19) -0.55%*% (0.26)
IPWLS -044  (0.33) -0.19 (0.28) -0.45 (0.34)
Revenue, excl. (% GDP) Q-reg 1.73%*% (0.37) 1.65%** (0.40) 2.08%** (0.48)
LIML 2.36%%*% (0.71) 1.82%** (0.41) 2.70%**  (0.96)
IPWLS 1.19%%% (0.39) 0.87*** (0.33) 1.16%** (0.42)
Investment (% GDP) Q-reg 0.83**  (0.38) 0.96%** (0.33) 1.47***% (042)
LIML 0.80*%*  (0.36) 0.64**  (0.30) 0.93**  (0.43)
IPWLS 0.36 (0.25) 0.25 (0.24) 0.40 (0.25)
Life expectancy (years)  Q-reg 0.08 (0.16) 0.16 (0.15) 0.37* (0.21)
LIML 0.19 (.13 0.10 (0.11) 023  (0.15)
IPWLS  0.33*  (0.18) 0.24 (0.15)  0.35% (0.19)
Infant mortality rate Q-reg -0.35*%  (0.18) -0.48*** (0.17) -0.42*  (0.22)
LIML -0.31 (0.22) -0.26 (0.19) -0.32 (0.26)
IPWLS -0.43* (0.23) -0.39* (0.22) -0.43* (0.25)
Av. years total schooling Q-reg 0.52** (0.22) 0.65*%* (0.28) 0.56**  (0.28)
LIML 1.01*%*  (0.48) 0.86*%*  (0.41) 1.25% (0.68)
IPWLS 0.51*  (0.29) 0.47 (0.29)  0.53* (0.32)

significance: * 0.1, ** 0.05, *** 0.01

Notes: ‘Outcome’ is the dependent variable; ‘Estim.” indicates the regression estimator employed — Q-reg is a
two-step instrumental variables quantile regression (50th percentile). ‘Baseline’ specification is as per that used
in Tables 2 and 3. ‘Growth control’ specification includes real GDP per capita growth on the RHS; ‘Pop. control’
includes population (in millions) on the RHS. ‘Beta’ reports the estimated coefficient on Aid/GDP and ‘s.e.” gives

robust standard errors in parentheses; all variables are standardized.

Source: authors’ calculations; see Appendix B for variable definitions and sources.
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Table 5: Estimated increment to the long-run average level of various outcomes expected
from receiving a sustained aid inflow equal to 5% of GDP (over the period 1970-2007)

OLS LIML
Variable Lower Point Upper Lower Point Upper
GDP per capita growth -0.56  -0.27  0.02 0.02 1.51 3.00
Agriculture, value added (% GDP) -198  0.62 321 -2238 -11.60 -0.83
Poverty headcount at $1.25 a day -5.19  2.67 1054 -30.70 -15.52 -0.35
Investment (% GDP) 246 435 625 286 10.85 18.85
Government (% GDP) 322 572 821 1.02 8.45 15.87
Revenue, excluding grants (% GDP) 134 549 9.64 1393 27.60 41.27
Av. years total schooling, 15+ -0.01 057 115 059 2.81 5.02
Life expectancy at birth, total (years) -2.18 -1.10 -0.02 -041 235 5.1
Infant mortality rate 406 256 9.17 -31.61 -1437 288

Notes: the table reports the raw estimated effect of a 5% Aid/GDP inflow on selected outcome variables
based on the reduced form regressions summarised in Tables 2 and 3; ‘lower’ and ‘upper’ refer to 90%
confidence limits; estimators indicated by column headings.

Source: authors’ calculations; see Appendix B for variable definitions and sources.

percentage points, augment average schooling by 2.8 years, boost life expectancy at birth by 2.35

years and reduce infant mortality by 14 in every 1000 births.'*

Viewed together, the results show a consistent pattern that aid has made a positive long-run
developmental contribution on average. The results concerning the impact of aid on growth are also
consistent with other research. The present study applies the same methods developed in AJT10
to an extended dataset, yielding highly consistent point estimates for the aid-growth coefficient.
Specifically, for the equivalent specification and estimator, Arndt et al. (2010a) report a coefficient
of 0.42 on aid and a standard error of 0.19 for the period 1970-2000, implying a 95% confidence
interval ranging from 0.05 to 0.79. The comparable (unstandardized) coefficient corresponding

to column III of Table 1 is 0.29, with a standard error of 0.18. Thus, for the periods 1960-2000,

14These effects refer to the expected change in the average of the outcome variable over the full period — i.e., the
difference in the average for that variable versus its counterfactual average.
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1970-2000 (estimated in AJT10) and 1970-2007 (here), the estimated impact of aid on growth lies

in a highly consistent domain.

The reduced form results for other outcomes also are consistent with previous studies. Investment is
frequently identified as a principal growth determinant (Mankiw et al., 1992; Sala-i-Martin et al.,
2004), and evidence points to (very) long-run growth effects from improvements in aggregate
health (Jack and Lewis, 2009). Gomanee et al. (2005), Masud and Yontcheva (2007) and Mishra
and Newhouse (2009) all find positive effects of certain kinds of aid on health outcomes; while
Birchler and Michaelowa (2013) reports positive effects of aid on education enrolment rates (also
Michaelowa, 2004). Similar to our falsification test, Hansen and Tarp (2001) find that aid is not
significant in a growth regression which controls for investment and human capital, but that aid
remains a significant determinant of investment. Furthermore, our results provide a basis to reject
the (largely) theoretical concerns that aid undermines domestic revenue mobilization (e.g., Moss
et al., 2006). Rather, our results are closer to those of Pivovarsky et al. (2003), who find a positive
revenue impact from concessional loans (but a small negative effect from grants). Similarly, and
contrary to concerns that aid’s positive developmental impact is muted due to its fungibility (Pack
and Pack, 1993), our results corroborate van de Walle and Mu (2007) and show that some aid ‘sticks’

to the social sectors and, thus, is not entirely fungible.

With respect to the link between poverty and growth, the reduced form results enable us to derive an
estimate of the aid-induced growth semi-elasticity of poverty (GSEP). This is given by the estimated
absolute change in the poverty (headcount) rate divided by the estimated percentage change in mean

income due to aid over the period."> For both the US$1.25 and US$2 poverty measures, we find that

SCalculated as GSEP = — 3, /[(1 + ﬁg)37 — 1], where fp, is the estimated coefficient on Aid/GDP in the reduced
form aid-poverty regression and [y is the estimated coefficient on Aid/GDP in the reduced form aid-growth regression
(appropriately scaled). Note that the latter coefficient estimates the expected increase in the average annual growth rate
over the period 1970-2007, while the former estimates the expected overall change in the poverty rate due to aid over
the same timeframe. Consequently, to compare like with like, we need to calculate the expected overall percentage
change in mean income, which is given by the denominator of the GSEP equation.
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the aid-induced GSEP is around 0.30 (or 0.26 and 0.31 respectively), meaning that a 1% increase in
mean income tends to lead to a 0.30 percentage point fall in the headcount poverty rate. This is
situated just below the average of the range of GSEP estimates calculated by Klasen and Misselhorn
(2008, Table 7), suggesting there is no reason to conclude that aid is any less effective in reducing

poverty than other growth drivers over the long-run.

5. Conclusions

This study aimed to answer the question: “What has aid accomplished over the past four decades?”.
Evidence of this kind speaks to the first order policy problem facing donors (recipients) — namely,
whether they should continue to provide (accept) foreign aid. Drawing on a simple graphical
illustration, we began by presenting a general structural model of the relationship between aid and
aggregate outcomes, which is consistent with the framework employed in the literature on growth
empirics. To estimate this model, we first calculated reduced form estimates of the relationship
between aid and final outcomes. The results confirm a robust positive impact of aid on growth for
the 1970-2007 period, thereby replicating the findings of AJT10 (and other recent studies) using an
extended dataset. The aggregate effects of aid are also coherent. On average and over the long-run,
foreign aid reduces poverty with no significant impacts on inequality. Aid also contributes to more

rapid expansion of ‘modern’ sectors (industry) and a relative decline of agriculture’s share in GDP.

To gain insight into relevant transmission channels, we applied the same reduced form approach to
a set of intermediate outcomes. These revealed a range of positive and significant effects due to aid,
including on investment, government revenue, government spending, and social outcomes. Lastly,
we verified the sensitivity of the results to alternative estimators and specifications, such as when
income growth and population are included as regression controls. These gave no reason to question
our overall findings. Moreover, the results suggest that the effect of aid on a range of non-growth

outcomes cannot be attributed solely to the impact occurring via income growth. These results were
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substantiated by a series of falsification tests. These suggest that investments in physical capital
and improvements in human capital are likely to be key transmission channels through which aid

promotes growth.

In summary, based on results covering a wide range of outcomes, aid can point to a series of
accomplishments with a positive impact on the growth and development process. There is no
evidence that aid is detrimental. Aid has contributed to economic growth by stimulating its proximate
determinants — e.g., physical capital accumulation and improving human capital, particularly
education and health.. Overall, the experience of the past four decades or so provide no support to
the argument that aid flows should cease. Moreover, the present analysis provides some guidance on
the form of assistance by highlighting both the non-growth effects of aid as well as the importance of
physical and human capital accumulation. Finally, considered in light of the the great expectations
associated with aid in the 1960s and early 1970s, the magnitude of the estimated effects of aid
are generally moderate but become material over the long-run. It follows that aid should not be

considered a panacea or silver-bullet for stimulating growth and development.
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Appendix A: additional material

This appendix provides a more technical exposition of the link between Figure 1 and feasible
empirical approaches for identifying the relation between aid and either intermediate or final
outcomes. The starting point, following Pearl (2009), is to note that as a DAG the same graph has
a corresponding non-parametric structural equation representation. Assuming the functions are
autonomous, the figure corresponds to equations (A.1) to (A.4) below.

v=fy(T,uy) (A.D)
a= fa(v,T, us) (A.2)
Tm = fx(w, T, ux,,) (A.3)
y = fy(T, X, uy) (A4)

and where it is additionally assumed:

Eluyujl]=0vje J={a,21,22...,2m,Y}
E[ujuk] F0Vj, kel

These are general expressions from which empirical specifications used in the applied growth litera-
ture can be derived as special cases (e.g., using additive errors). For instance, defining y in equation
(A.4) as aggregate GDP growth, this maps directly to the standard equation specifying growth as a
function of initial and steady state income Mankiw et al. (1992). That is, T" contains initial income as
well as various fixed factors that affect long-run productivity, while X = (z1, x>, ..., xp) contains
proximate time-varying factors, such as the rate of accumulation of human and physical capital that
also affect steady state income.

The key assumption of the system is that (uy | T°) L (ua, ux, uy | 7). This means that the effect of
aid on a chosen element xy,, or on ¥, can be recovered indirectly as the ratio of causal effects due to
v. As noted by Balke and Pearl (1997), however, this is only feasible with the additional assumption
that the underlying functional forms are linear, such that error terms are additive. This can be seen
algebraically by taking the reduced form associated with equations (A.3) and (A.4):

y = fy(T7Xauy)
= fy([fX(a7T7uX1)7"'7fX(a7T7uXM)]7T7uy)

K
= a[Bima + T"Bom + uxy] + TPy + uy
m=1

= Xa+T'h+mn (A.5)
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where the tilde superscripts denote aggregated parameters. Multiplying (A.5) through by v, taking
expectations and rearranging, yields an instrumental variables estimand: dy/da = Cov(v,y |

T)/Cov(v,a | T). The reduced form effect of aid on, say, z; can be estimated analogously:
dx1/da = Cov(v,z1 | T)/Cov(v,a | T).
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Appendix B: summary statistics and variable sources

The table below summarises the variables used in the analysis, the measurement scale employed
and the original data sources (with source-variable reference code where available). Please see the
notes at the end of the table for further details.
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APPENDIX C: full regression output for development outcomes

Each of the following tables presents the full regression results for the OLS, LIML and
IPWLS models, as summarized in Tables 2 and 3. In each case the specification is held the
same, apart from the dependent variable — indicated in the table title. Details regarding the
control variables are found in Appendix B. Regression statistics are as discussed in the text.

Table C.1: Regression results for GDP per capita growth (dependent variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

~0.713***
(0.146)
0.146
(0.466)
0.768%**
(0.224)
0.034*
(0.017)
0.082
(0.105)
0.037***
(0.011)
~0.957%**
(0.261)
-0.193
(0.251)
-0.051
(0.269)
-0.259
(0.180)
0.933***
(0.310)
0.798*
(0.406)
0.159
(0.270)
0.438**
(0.178)
5.670%**
(1.783)

(0.245)
0.158
(0.516)
0.693**
(0.278)
0.058%*
(0.024)
0.102
(0.122)
0.035**
(0.017)
~1.190%**
(0.390)
-0.100
(0.248)
-0.344
(0.389)
-0.344*
(0.205)
1.572%**
(0.434)
1.138**
(0.484)
0.382
(0.319)
0.912%**
(0.283)
1.670
(3.448)

0.612%*
(0.288)
-0.345
(0.233)
0.243
(0.450)
0.699%**
(0.262)
0.058%**
(0.021)
0.123
(0.102)
0.043%**
(0.016)
—1.077***
(0.315)
-0.122
(0.256)
-0.385
(0.321)
~0.394**
(0.199)
1.441%**
(0.295)
1.203%**
(0.390)
0.407
(0.248)
1.009%**
(0.215)
2.262
(2.783)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.2: Regression results for Agriculture, value added (% GDP) (dependent
variable)

OoLS LIML IPWLS
b/se b/se b/se

Aid/GDP 0.035 -0.652* -1.062***
(0.087) (0.368) (0.406)

Income per capita -0.627*** -1.015*** -1.261***
(0.134) (0.202) (0.306)

Primary edu. enrolment -1.092** -1.028** -1.235**
(0.445) (0.472) (0.542)
Sachs-Warner index -0.009 0.049 0.052
(0.227) (0.272) (0.354)
Life expectancy 0.010 -0.018 -0.035
(0.015) (0.026) (0.030)
Geography -0.024 -0.028 0.001
(0.090) (0.111) (0.114)
Coastal population -0.024** -0.018 -0.020
(0.011) (0.016) (0.023)

Malaria prevalence 0.489** 0.682** 0.796**
(0.242) (0.311) (0.322)
Price of investment goods 0.102 0.003 -0.041
(0.075) (0.098) (0.145)
Civil liberties -0.202 -0.016 0.344
(0.288) (0.313) (0.328)
Air distance 0.083 0.127 0.246
(0.150) (0.167) (0.193)

Asia (dummy) -0.201 -0.699* -0.984**
(0.217) (0.363) (0.398)

Sub-saharan Africa (dummy) -0.304 -0.565 -0.954**
(0.310) (0.382) (0.392)
Latin America (dummy) -0.099 -0.143 -0.264
(0.197) (0.236) (0.258)

Oil producer -0.283* -0.744*** -1.099***
(0.168) (0.282) (0.315)

Constant 4_415%** 8.804*** 10.994***
(1.559) (3.185) (3.931)
N 76 76 76
R square (centered) 0.78 0.63 0.50
Weak id. statistic 9.17 9.23
Anderson-Rubin test 0.03 0.00
Endogeneity test 0.033 0.008
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Table C.3: Regression results for Industry, value added (% GDP) (dependent variable)

OLS LIML 1PWLS
b/se b/se b/se
Aid/GDP 0.220 0.648 0.822**
(0.132) (0.547) (0.395)
Income per capita 0.627*** 0.869*** 0.992***
(0.188) (0.305) (0.266)
Primary edu. enrolment 0.766 0.726 0.795
(0.637) (0.608) (0.534)
Sachs-Warner index -0.268 -0.304 -0.314
(0.400) (0.373) (0.378)
Life expectancy 0.009 0.027 0.036
(0.022) (0.037) (0.031)
Geography -0.082 -0.080 -0.080
(0.164) (0.150) (0.138)
Coastal population -0.019 -0.022 -0.023
(0.018) (0.019) (0.017)
Malaria prevalence -0.784* -0.905** -0.888**
(0.404) (0.448) (0.362)
Price of investment goods -0.104 -0.043 -0.016
(0.130) (0.108) (0.110)
Civil liberties -0.184 -0.300 -0.467
(0.374) (0.338) (0.337)
Air distance -0.433* -0.461** -0.468**
(0.226) (0.211) (0.210)
Asia (dummy) 1.316*** 1.626*** 1.898***
(0.343) (0.517) (0.357)
Sub-saharan Africa (dummy) 1.541*** 1.704*** 1.994***
(0.458) (0.552) (0.465)
Latin America (dummy) 0.360 0.387 0.547*
(0.354) (0.331) (0.305)
Oil producer 1.204*** 1.491%*** 1.675***
(0.200) (0.370) (0.293)
Constant -2.986 -5.723 -7.403**
(2.413) (4.755) (3.515)
N 76 76 76
R square (centered) 0.58 0.52 0.55
Weak id. statistic 9.17 9.23
Anderson-Rubin test 0.20 0.06
Endogeneity test 0.423 0.218

39



Table C.4: Regression results for Services, etc., value added (% GDP) (dependent
variable)

OoLS LIML IPWLS
b/se b/se b/se
Aid/GDP -0.273** 0.242 0.634
(0.129) (0.416) (0.533)
Income per capita 0.228 0.519* 0.735**
(0.188) (0.269) (0.364)
Primary edu. enrolment 0.733 0.685 0.901
(0.541) (0.518) (0.587)
Sachs-Warner index 0.287 0.243 0.249
(0.333) (0.320) (0.385)
Life expectancy -0.023 -0.002 0.013
(0.018) (0.024) (0.029)
Geography 0.118 0.121 0.080
(0.150) (0.149) (0.150)
Coastal population 0.052*** 0.049** 0.052*
(0.019) (0.021) (0.027)
Malaria prevalence 0.124 -0.021 -0.196
(0.330) (0.338) (0.391)
Price of iInvestment goods -0.034 0.040 0.074
(0.147) (0.165) (0.195)
Civil liberties 0.470 0.330 0.001
(0.563) (0.532) (0.475)
Air distance 0.329* 0.295 0.137
(0.197) (0.182) (0.199)
Asia (dummy) -1.069*** -0.696 -0.578
(0.327) (0.432) (0.485)
Sub-saharan Africa (dummy) -1.157** -0.961** -0.718**
(0.441) (0.379) (0.358)
Latin America (dummy) -0.231 -0.199 -0.194
(0.313) (0.301) (0.287)
Oil producer -0.840*** -0.494* -0.190
(0.265) (0.299) (0.374)
Constant -3.078 -6.371** -7.689*
(2.111) (2.940) (4.105)
N 76 76 76
R square (centered) 0.56 0.48 0.35
Weak id. statistic 9.17 9.23
Anderson-Rubin test 0.55 0.17
Endogeneity test 0.190 0.050
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Table C.5: Regression results for Poverty headcount at $2 a day (dependent variable)

OLS LIML I1PWLS
b/se b/se b/se
Aid/GDP 0.018 -0.471* -0.438
(0.091) (0.242) (0.334)
Income per capita -0.383** -0.691*** -0.653**
(0.151) (0.205) (0.266)
Primary edu. enrolment -0.399 -0.233 -0.146
(0.466) (0.431) (0.416)
Sachs-Warner index -0.804*** -0.744*** -0.769***
(0.271) (0.284) (0.232)
Life expectancy -0.017 -0.039** -0.038*
(0.017) (0.018) (0.023)
Geography 0.047 0.076 0.038
(0.111) (0.119) (0.094)
Coastal population 0.057 -0.047 -0.044
(0.105) (0.115) (0.137)
Malaria prevalence 0.385* 0.512** 0.441**
(0.206) (0.240) (0.202)
Price of investment goods 0.038 -0.017 0.032
(0.095) (0.115) (0.084)
Civil liberties -0.004 0.119 0.011
(0.266) (0.279) (0.242)
Air distance 0.231 0.263 0.180
(0.201) (0.212) (0.193)
Asia (dummy) 0.469 0.138 0.524
(0.416) (0.434) (0.349)
Sub-saharan Africa (dummy) 0.487 0.322 0.763**
(0.435) (0.400) (0.339)
Latin America (dummy) 0.251 0.239 0.566**
(0.351) (0.333) (0.287)
Oil producer -0.087 -0.402* -0.250
(0.161) (0.243) (0.261)
Constant 1.827 5.228* 5.114
(2.015) (2.698) (3.320)
N 64 64 64
R square (centered) 0.88 0.80 0.86
Weak id. statistic 8.83 6.25
Anderson-Rubin test 0.01 0.16
Endogeneity test 0.011 0.130
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Table C.6: Regression results for Poverty headcount at $1.25 a day (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.084
(0.147)
~0.359*
(0.188)
-0.270
(0.616)
~0.803**
(0.315)
~0.009
(0.022)
0.066
(0.142)
0.067
(0.136)
0.405
(0.265)
0.052
(0.129)
-0.089
(0.350)
0.262
(0.234)
0.159
(0.507)
0.534
(0.492)
0.310
(0.420)
-0.038
(0.198)
0.842
(2.290)

-0.487*
(0.290)
~0.718***
(0.252)
-0.077
(0.572)
-0.733**
(0.336)
-0.034
(0.023)
0.099
(0.145)
-0.054
(0.142)
0.553*
(0.283)
-0.012
(0.147)
0.055
(0.338)
0.300
(0.246)
-0.227
(0.541)
0.340
(0.431)
0.297
(0.382)
-0.406
(0.283)
4.814
(3.089)

-0.285
(0.357)
~0.573**
(0.287)
0.044
(0.484)
~0.728%**
(0.243)
-0.028
(0.025)
0.104
(0.106)
0.013
(0.153)
0.562%**
(0.189)
0.049
(0.099)
-0.064
(0.269)
0.203
(0.210)
0.141
(0.387)
0.753**
(0.352)
0.591*
(0.307)
-0.148
(0.261)
3.600
(3.473)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.7: Regression results for Gini index (dependent variable)

OLS LIML I1PWLS
b/se b/se b/se
Aid/GDP -0.186 -0.035 -0.328
(0.124) (0.297) (0.571)
Income per capita -0.081 0.009 -0.119
(0.190) (0.213) (0.334)
Primary edu. enrolment 1.511** 1.480*** 2.026***
(0.669) (0.570) (0.603)
Sachs-Warner index 0.730* 0.698** 0.675*
(0.373) (0.341) (0.359)
Life expectancy -0.042* -0.037* -0.045*
(0.024) (0.022) (0.023)
Geography 0.284 0.285 0.230
(0.206) (0.180) (0.206)
Coastal population 0.077 0.091 0.084
(0.162) (0.139) (0.164)
Malaria prevalence 0.469 0.411 0.683*
(0.404) (0.335) (0.372)
Price of investment goods 0.050 0.072 -0.029
(0.129) (0.129) (0.131)
Civil liberties 0.101 0.058 0.294
(0.389) (0.344) (0.386)
Air distance 0.168 0.136 0.086
(0.289) (0.258) (0.299)
Asia (dummy) -0.377 -0.193 -0.681
(0.531) (0.552) (0.589)
Sub-saharan Africa (dummy) 0.516 0.607 0.525
(0.596) (0.526) (0.568)
Latin America (dummy) 1.900*** 1.973*** 1.665***
(0.445) (0.417) (0.433)
Oil producer -0.196 -0.103 -0.191
(0.268) (0.307) (0.391)
Constant -0.675 -1.412 0.195
(2.647) (2.472) (3.031)
N 65 65 65
R square (centered) 0.67 0.66 0.69
Weak id. statistic 10.48 10.29
Anderson-Rubin test 0.91 0.56
Endogeneity test 0.559 0.834
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Table C.8: Regression results for Investment (% GDP) (dependent variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of investment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.319%**
(0.083)
0.058
(0.181)
0.675
(0.626)
0.347
(0.322)
0.025
(0.016)
0.046
(0.187)
0.055%**
(0.020)
-0.135
(0.426)
~0.310%***
(0.110)
0.235
(0.371)
~0.687***
(0.223)
0.147
(0.388)
-0.113
(0.442)
0.018
(0.326)
-0.015
(0.195)
3.698
(2.385)

0.795%*
(0.356)
0.308*
(0.171)
0.683
(0.579)
0.300
(0.317)
0.041**
(0.017)
0.058
(0.171)
0.053%**
(0.016)
-0.282
(0.369)
~0.251**
(0.099)
0.050
(0.319)
~0.740%***
(0.217)
0.551
(0.377)
0.102
(0.401)
0.159
(0.332)
0.284
(0.244)
1.170
(2.472)

0.357
(0.251)
0.141
(0.177)
0.480
(0.537)
0.351
(0.277)
0.026*
(0.015)
0.030
(0.147)
0.051%**
(0.018)
-0.302
(0.321)
~0.285***
(0.088)
-0.003
(0.324)
~0.675***
(0.178)
0.254
(0.277)
-0.062
(0.340)
0.056
(0.232)
-0.114
(0.214)
3.098
(2.296)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.9: Regression results for Consumption (% GDP) (dependent variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of investment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.174
(0.146)
—0.747***
(0.193)
1.052
(0.692)
0.052
(0.342)
~0.047**
(0.018)
0.169
(0.155)
0.006
(0.020)
-0.527
(0.408)
0.030
(0.177)
0.502
(0.377)
0.414%*
(0.190)
-0.987**
(0.399)
-0.555
(0.445)
-0.289
(0.319)
-0.451**
(0.217)
4.930**
(2.062)

-0.515
(0.450)
—1.109%***
(0.247)
1.041
(0.665)
0.120
(0.355)
~0.070%***
(0.025)
0.151
(0.160)
0.008
(0.016)
-0.314
(0.432)
-0.055
(0.162)
0.770%*
(0.385)
0.491**
(0.194)
—1.571%**
(0.491)
-0.867*
(0.523)
-0.493
(0.370)
~0.885***
(0.302)
8.588%**
(3.152)

~0.779**
(0.388)
—1.293%**
(0.357)
0.760
(0.694)
0.160
(0.400)
~0.060**
(0.026)
-0.056
(0.165)
-0.001
(0.016)
-0.329
(0.430)
-0.096
(0.186)
0.893**
(0.412)
0.460%*
(0.217)
—1.627***
(0.457)
-0.900*
(0.508)
-0.499
(0.356)
—1.035%**
(0.306)
9._877***
(3.644)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.10: Regression results for

Government (% GDP) (dependent variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of investment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.513***
(0.134)
0.153
(0.301)
~1.464%
(0.827)
-0.568
(0.354)
0.073%**
(0.022)
0.236
(0.164)
~0.053***
(0.018)
0.022
(0.356)
0.079
(0.250)
-0.635
(0.515)
0.186
(0.230)
0.687
(0.503)
0.569
(0.516)
0.418
(0.388)
0.061
(0.221)
-5.605%*
(2.498)

0.758*
(0.405)
0.281
(0.392)
~1.460**
(0.721)
-0.592*
(0.332)
0.081***
(0.022)
0.243*
(0.144)
~0.054%***
(0.016)
-0.054
(0.338)
0.109
(0.256)
-0.731
(0.540)
0.158
(0.221)
0.895
(0.652)
0.680
(0.540)
0.490
(0.405)
0.215
(0.302)
-6.906%*
(3.117)

0.873*
(0.452)
0.454
(0.437)
~1.753**
(0.778)
-0.429
(0.364)
0.083***
(0.021)
0.402**
(0.170)
~0.054%***
(0.015)
0.074
(0.293)
0.169
(0.295)
-0.712
(0.532)
0.149
(0.273)
0.869
(0.584)
0.553
(0.497)
0.491
(0.399)
0.093
(0.370)
-8.076**
(3.171)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.11: Regression results for Revenue, excluding grants (% GDP) (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.470%*
(0.212)
0.054
(0.231)
0.935
(0.960)
-0.113
(0.362)
0.025
(0.025)
-0.119
(0.200)
-0.008
(0.018)
~1.138**
(0.504)
~0.385***
(0.133)
0.216
(0.410)
0.161
(0.245)
—1.115%**
(0.331)
-0.397
(0.528)
—1.453%**
(0.317)
0.182
(0.293)
-2.231
(2.650)

2.362%**
(0.711)
0.671*
(0.353)
1.729*
(0.999)
0.201
(0.486)
0.058
(0.037)
-0.088
(0.233)
-0.013
(0.026)
~1.771%*
(0.786)
-0.371*
(0.191)
-0.857
(0.642)
-0.006
(0.278)
-0.099
(0.663)
-0.052
(0.658)
~1.037**
(0.473)
1.070**
(0.439)
-7.908*
(4.676)

1.188***
(0.391)
0.312
(0.231)
1.376%*
(0.675)
-0.111
(0.339)
0.046*
(0.024)
-0.214
(0.163)
-0.002
(0.015)
—1.320%**
(0.419)
~0.391***
(0.146)
-0.278
(0.438)
-0.092
(0.207)
-0.472
(0.313)
0.436
(0.457)
—0.942%**
(0.298)
0.889%**
(0.273)
-4.007
(2.531)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.12: Regression results for Public health expenditure (% GDP) (dependent
variable)

OLS LIML I1PWLS
b/se b/se b/se
Aid/GDP 0.403 0.363 -0.610
(0.243) (0.393) (0.509)
Income per capita 0.024 0.003 -0.507
(0.248) (0.326) (0.378)
Primary edu. enrolment 0.810 0.809 0.223
(0.974) (0.866) (0.844)
Sachs-Warner index -0.139 -0.135 -0.156
(0.348) (0.304) (0.386)
Life expectancy 0.032 0.031 0.019
(0.025) (0.027) (0.031)
Geography 0.197 0.196 0.070
(0.151) (0.137) (0.158)
Coastal population -0.046* -0.046** -0.045
(0.025) (0.023) (0.033)
Malaria prevalence 0.074 0.086 0.477
(0.369) (0.343) (0.442)
Price of iInvestment goods -0.306* -0.311* -0.431**
(0.182) (0.180) (0.184)
Civil liberties 0.021 0.037 0.876
(0.467) (0.446) (0.557)
Air distance 0.246 0.251 0.293
(0.281) (0.253) (0.322)
Asia (dummy) -1.001* -1.035* -1._755***
(0.546) (0.614) (0.588)
Sub-saharan Africa (dummy) -0.261 -0.279 -0.614
(0.567) (0.535) (0.554)
Latin America (dummy) -0.117 -0.129 -0.310
(0.409) (0.397) (0.410)
Oil producer -0.182 -0.207 -0.679**
(0.299) (0.331) (0.335)
Constant -3.684 -3.471 1.223
(2.879) (3.597) (4.228)
N 78 78 78
R square (centered) 0.40 0.40 0.20
Weak id. statistic 9.16 12.13
Anderson-Rubin test 0.34 0.16
Endogeneity test 0.912 0.069
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Table C.13: Regression results for Public education expenditure (% GDP) (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.485%**
(0.158)
0.008
(0.234)
1.014
(0.769)
-0.032
(0.348)
0.015
(0.025)
-0.091
(0.212)
~0.054**
(0.024)
~1.092**
(0.475)
-0.284
(0.215)
0.726
(0.478)
0.215
(0.252)
-0.637
(0.442)
-0.168
(0.528)
~1.353%**
(0.387)
-0.018
(0.234)
-2.222
(3.384)

1.423%**
(0.502)
0.502*
(0.265)
1.077
(0.713)
-0.109
(0.355)
0.046*
(0.025)
-0.037
(0.181)
~0.057***
(0.018)
~1.330%**
(0.488)
-0.084
(0.267)
0.374
(0.454)
0.109
(0.262)
0.185
(0.538)
0.267
(0.552)
~1.044%**
(0.432)
0.568
(0.362)
—7.347**
(3.408)

1.644%**
(0.549)
0.637*
(0.383)
0.445
(0.752)
-0.142
(0.416)
0.069%*
(0.029)
-0.262
(0.163)
~0.067***
(0.019)
—1.967***
(0.531)
-0.035
(0.286)
-0.024
(0.514)
-0.102
(0.308)
0.910
(0.570)
1.158*
(0.600)
-0.464
(0.424)
0.837**
(0.417)
-7.883*
(4.183)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.14: Regression results for Military expenditure (% GDP) (dependent variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of investment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.387
(0.236)
0.227
(0.264)
-0.565
(0.787)
-0.125
(0.363)
0.041
(0.028)
0.269
(0.204)
0.046%**
(0.016)
0.544
(0.522)
-0.011
(0.167)
-0.220
(0.388)
0.773**
(0.314)
~1.113**
(0.538)
~1.542%*
(0.635)
~1.580%***
(0.546)
0.219
(0.262)
-8.965%*
(3.949)

0.361
(0.366)
0.213
(0.260)
-0.566
(0.698)
-0.123
(0.325)
0.041
(0.028)
0.268
(0.181)
0.046%**
(0.014)
0.553
(0.509)
-0.015
(0.162)
-0.210
(0.361)
0.776%**
(0.277)
-1.135**
(0.575)
—1.554%**
(0.601)
~1.587***
(0.481)
0.203
(0.354)
-8.825%*
(3.930)

0.255
(0.566)
0.138
(0.380)
-1.383*
(0.747)
0.107
(0.323)
0.064*
(0.035)
0.199
(0.177)
0.042%**
(0.014)
0.469
(0.440)
0.012
(0.154)
-0.143
(0.392)
0.850%**
(0.303)
~1.092%*
(0.495)
~1.192%*
(0.518)
~1.301***
(0.445)
0.276
(0.400)
-9.952%*
(4.985)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test

50



Table C.15: Regression results for Average years total schooling, 15+ (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.206
(0.125)
0.368%**
(0.099)
1.220%**
(0.291)
0.290
(0.262)
0.058%**
(0.016)
0.116
(0.092)
~0.033***
(0.009)
-0.093
(0.268)
~0.201**
(0.085)
-0.354
(0.288)
-0.142
(0.132)
0.645%*
(0.254)
0.506
(0.315)
0.130
(0.244)
-0.045
(0.170)
-5.608***
(1.199)

1.010%**
(0.484)
0.678%**
(0.219)
1.528%***
(0.465)
0.447
(0.294)
0.072%**
(0.017)
0.130
(0.109)
~0.037**
(0.014)
-0.368
(0.424)
~0.193**
(0.081)
~0.852**
(0.412)
~0.224*
(0.127)
1.136%**
(0.434)
0.648*
(0.364)
0.324
(0.211)
0.337
(0.260)
—8.347***
(2.064)

0.511*
(0.289)
0.535%**
(0.137)
1.190%***
(0.297)
0.393
(0.256)
0.071%**
(0.014)
0.078
(0.092)
~0.039%**
(0.010)
-0.242
(0.241)
-0.187**
(0.079)
~0.644%*
(0.261)
-0.136
(0.123)
1.042%**
(0.242)
0.757%**
(0.266)
0.391**
(0.167)
0.112
(0.146)
~7.826%**
(1.416)

R square (centered)
Weak id. statistic
Anderson-Rubin test
Endogeneity test
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Table C.16: Regression results for Average years primary schooling, 15+ (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.267**
(0.128)
0.254%*
(0.105)
1.345%**
(0.307)
0.013
(0.244)
0.069%**
(0.015)
0.073
(0.096)
—0.045***
(0.010)
-0.189
(0.276)
~0.340%***
(0.103)
~0.402
(0.285)
-0.062
(0.156)
0.643%**
(0.238)
0.694**
(0.318)
0.182
(0.224)
-0.106
(0.168)
—-5.860%**
1.277)

0.673
(0.440)
0.411%*
(0.204)
1.496%***
(0.357)
0.092
(0.236)
0.077***
(0.015)
0.080
(0.090)
~0.047***
(0.010)
-0.328
(0.363)
~0.336%**
(0.086)
-0.653*
(0.363)
-0.103
(0.133)
0.891**
(0.398)
0.765%*
(0.317)
0.280
(0.209)
0.087
(0.235)
—7.241%%*
(1.844)

0.246
(0.227)
0.279%*
(0.116)
1.197***
(0.266)
0.010
(0.208)
0.075%**
(0.013)
0.021
(0.080)
~0.051***
(0.008)
-0.262
(0.228)
~0.321***
(0.092)
-0.486*
(0.249)
-0.037
(0.139)
0.831%**
(0.206)
0.822%**
(0.263)
0.291*
(0.157)
-0.159
(0.131)
—6.575%**
(1.178)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.17: Regression results for Average years secondary schooling, 15+ (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

-0.006
(0.171)
0.420%**
(0.162)
0.688
(0.482)
0.621
(0.415)
0.031
(0.023)
0.157
(0.161)
-0.005
(0.018)
0.039
(0.333)
0.068
(0.151)
-0.075
(0.391)
-0.197
(0.218)
0.489
(0.417)
0.175
(0.449)
-0.021
(0.366)
0.053
(0.236)
-4.133*
2.271)

1.476%*
(0.687)
0.991***
(0.316)
1.240
(0.804)
0.911*
(0.477)
0.058**
(0.028)
0.183
(0.202)
-0.011
(0.028)
-0.469
(0.614)
0.082
(0.172)
-0.993
(0.626)
-0.348
(0.240)
1.395%*
(0.624)
0.436
(0.560)
0.337
(0.356)
0.757**
(0.384)
-9.181**
(3.724)

0.818**
(0.396)
0.793%**
(0.212)
0.873
(0.558)
0.848**
(0.429)
0.055%**
(0.020)
0.147
(0.147)
-0.008
(0.023)
-0.230
(0.338)
0.073
(0.140)
-0.646
(0.409)
-0.234
(0.210)
1.183%**
(0.368)
0.633
(0.415)
0.457*
(0.268)
0.579%**
(0.191)
-8 469%**
(2.543)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.18: Regression results for Life expectancy at birth, total (years) (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

-0.087*
(0.051)
0.073
(0.073)
-0.060
(0.210)
0.297**
(0.119)
0.064%**
(0.007)
0.016
(0.051)
0.011
(0.007)
0.120
(0.113)
0.007
(0.076)
0.023
(0.157)
-0.064
(0.080)
~0.080
(0.134)
~0.562%**
(0.185)
-0.007
(0.110)
0.062
(0.095)
—3.344%**
(0.866)

0.187
(0.133)
0.217**
(0.087)
-0.055
(0.211)
0.270%*
(0.129)
0.073***
(0.007)
0.023
(0.055)
0.011
(0.008)
0.036
(0.136)
0.041
(0.083)
-0.083
(0.146)
-0.095
(0.083)
0.152
(0.168)
~0.438**
(0.175)
0.074
(0.121)
0.234%*
(0.108)
—4.798***
(1.028)

0.329%
(0.176)
0.264**
(0.125)
-0.044
(0.239)
0.309**
(0.150)
0.078%**
(0.009)
0.031
(0.055)
0.014
(0.011)
0.006
(0.154)
0.048
(0.091)
-0.256*
(0.154)
-0.106
(0.088)
0.186
(0.174)
-0.387**
(0.163)
0.134
(0.113)
0.360%**
(0.118)
—5.347*%*
(1.401)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.19: Regression results for

Infant mortality

rate (dependent variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of investment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

0.055
(0.084)
-0.092
(0.125)
-0.226
(0.297)
-0.227
(0.154)
~0.084***
(0.012)
0.099
(0.077)
0.011
(0.007)
0.068
(0.167)
0.185**
(0.089)
-0.017
(0.195)
0.014
(0.119)
-0.311
(0.287)
-0.137
(0.274)
0.156
(0.193)
0.045
(0.110)
5_175%**
(0.974)

-0.306
(0.224)
-0.218
(0.166)
-0.332
(0.330)
-0.248*
(0.145)
~0.092%***
(0.011)
0.095
(0.072)
0.010
(0.007)
0.197
(0.187)
0.169*
(0.092)
0.142
(0.223)
0.076
(0.115)
-0.572*
(0.314)
-0.312
(0.282)
0.022
(0.198)
-0.192
(0.156)
6.228%**
(1.316)

~0.434*
(0.231)
-0.263*
(0.152)
-0.113
(0.315)
-0.226
(0.164)
—0.102%**
(0.012)
0.170%*
(0.068)
0.013
(0.008)
0.410%*
(0.188)
0.168*
(0.099)
0.333
(0.230)
0.123
(0.129)
~0.933***
(0.239)
~0.750%***
(0.246)
-0.305*
(0.167)
~0.391***
(0.136)
6.833%**
(1.399)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.20: Regression results for Mortality rate, under-5 (per 1,000) (dependent
variable)

OoLS LIML IPWLS
b/se b/se b/se
Aid/GDP 0.101 -0.320 -0.297
(0.083) (0.224) (0.200)
Income per capita -0.029 -0.176 -0.171
(0.111) (0.160) (0.134)
Primary edu. enrolment -0.390 -0.514 -0.351
(0.301) (0.340) (0.295)
Sachs-Warner index -0.116 -0.140 -0.079
(0.150) (0.148) (0.145)
Life expectancy -0.071*** -0.080*** -0.083***
(0.011) (0.011) (0.011)
Geography -0.002 -0.005 0.068
(0.059) (0.061) (0.053)
Coastal population 0.010 0.009 0.011*
(0.006) (0.007) (0.007)
Malaria prevalence 0.057 0.208 0.372**
(0.148) (0.173) (0.148)
Price of investment goods 0.136* 0.117 0.132
(0.074) (0.084) (0.083)
Civil liberties -0.238 -0.052 0.086
(0.172) (0.198) (0.176)
Air distance -0.084 -0.012 0.027
(0.102) (0.105) (0.106)
Asia (dummy) -0.188 -0.492* -0.706***
(0.234) (0.273) (0.183)
Sub-saharan Africa (dummy) 0.183 -0.021 -0.346*
(0.238) (0.257) (0.196)
Latin America (dummy) 0.201 0.044 -0.164
(0.163) (0.188) (0.136)
Oil producer 0.087 -0.190 -0.284**
(0.111) (0.163) (0.131)
Constant 4.814%** 6.042%** 5.834***
(0.916) (1.348) (1.203)
N 75 75 75
R square (centered) 0.91 0.87 0.87
Weak id. statistic 11.36 16.01
Anderson-Rubin test 0.10 0.10
Endogeneity test 0.040 0.064
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Table C.21: Regression results for Death rate, crude (per 1,000 people) (dependent
variable)

OoLS LIML IPWLS
b/se b/se b/se
Aid/GDP 0.216*** -0.162 -0.116
(0.076) (0.194) (0.204)
Income per capita 0.034 -0.165 -0.100
(0.118) (0.133) (0.150)
Primary edu. enrolment -0.089 -0.096 -0.328
(0.300) (0.296) (0.301)
Sachs-Warner index -0.090 -0.053 -0.098
(0.189) (0.185) (0.184)

Life expectancy -0.051*** -0.063*** -0.056***
(0.012) (0.012) (0.014)
Geography 0.119 0.109 0.068
(0.083) (0.082) (0.065)
Coastal population -0.004 -0.003 -0.010
(0.010) (0.010) (0.010)
Malaria prevalence 0.024 0.141 0.017
(0.169) (0.186) (0.155)
Price of investment goods 0.017 -0.029 0.017
(0.108) (0.118) (0.106)
Civil liberties -0.109 0.038 0.005
(0.220) (0.208) (0.233)
Air distance -0.059 -0.017 -0.004
0.177) (0.165) (0.160)
Asia (dummy) -0.132 -0.452 -0.138
(0.282) (0.298) (0.249)

Sub-saharan Africa (dummy) 0.627* 0.456 0.634**
(0.362) (0.318) (0.315)
Latin America (dummy) -0.032 -0.144 0.018
(0.224) (0.221) (0.182)
Oil producer 0.032 -0.205 -0.261
(0.161) (0.157) (0.165)

Constant 2.857* 4.866*** 3.825**
(1.523) (1.887) (1.867)
N 78 78 78
R square (centered) 0.86 0.81 0.84
Weak id. statistic 9.16 12.13
Anderson-Rubin test 0.34 0.55
Endogeneity test 0.024 0.057
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Table C.22: Regression results for Fertility rate (births / woman) (dependent

variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

~0.053
(0.073)
-0.175
(0.115)
~0.811**
(0.330)
-0.304
(0.190)
~0.030**
(0.014)
~0.214**
(0.085)
~0.021*
(0.011)
0.388**
(0.194)
0.047
(0.082)
-0.188
(0.218)
0.212
(0.152)
~0.469*
(0.257)
-0.121
(0.303)
-0.094
(0.222)
-0.109
(0.133)
1.774
(1.502)

-0.344*
(0.202)
-0.328**
(0.151)
~0.815***
(0.298)
-0.276
(0.202)
~0.040%***
(0.013)
~0.222%**
(0.082)
-0.020*
(0.012)
0.479%*
(0.204)
0.011
(0.086)
-0.075
(0.218)
0.244*
(0.140)
—0.717%**
(0.264)
-0.254
(0.283)
-0.180
(0.226)
-0.292*
(0.163)
3.320%*
(1.687)

0.102
(0.147)
-0.096
(0.116)
~0.684%**
(0.254)
-0.275*
(0.158)
~0.031**
(0.012)
—0.173%**
(0.065)
~0.019**
(0.009)
0.361**
(0.158)
0.051
(0.070)
-0.219
(0.198)
0.168
(0.132)
—0.487***
(0.176)
-0.193
(0.239)
-0.172
(0.165)
~0.059
(0.127)
1.546
(1.384)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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Table C.23: Regression results for Consumer price inflation (%) (dependent variable)

OLS LIML I1PWLS

b/se b/se b/se

Aid/GDP 0.114 -0.677 -0.793
(0.119) (0.501) (0.628)

Income per capita 0.241 -0.176 -0.261
(0.175) (0.290) (0.363)

Primary edu. enrolment 1.130 1.115 0.894
(0.921) (0.820) (0.709)

Sachs-Warner index -0.023 0.041 -0.047
(0.381) (0.391) (0.390)
Life expectancy -0.029 -0.055* -0.056*
(0.026) (0.029) (0.033)

Geography 0.162 0.131 0.065
(0.216) (0.199) (0.221)

Coastal population -0.016 -0.014 -0.019
(0.014) (0.019) (0.022)

Malaria prevalence -0.192 0.045 0.122
(0.376) (0.455) (0.483)

Price of investment goods 0.630 0.530 0.576
(0.611) (0.552) (0.570)

Civil liberties -0.594 -0.295 -0.038
(0.382) (0.490) (0.508)
Air distance 0.430* 0.512* 0.555*
(0.254) (0.270) (0.287)

Asia (dummy) 0.207 -0.462 -0.545
(0.364) 0.477) (0.464)

Sub-saharan Africa (dummy) 0.015 -0.342 -0.776
(0.459) (0.456) (0.505)

Latin America (dummy) 0.498 0.254 0.073
(0.447) (0.425) (0.397)

Oil producer 0.271 -0.230 -0.450
(0.304) (0.434) (0.471)

Constant -5.106** -0.849 -0.287
(2.090) (3.093) (4.082)

N 77 77 77
R square (centered) 0.29 0.07 -0.02
Weak id. statistic 9.06 9.61
Anderson-Rubin test 0.11 0.14
Endogeneity test 0.068 0.099
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Table C.24: Regression results for Real interest rate (%) (dependent variable)

OLS LIML I1PWLS
b/se b/se b/se
Aid/GDP -0.017 -0.488 0.199
(0.245) (0.539) (0.514)
Income per capita 0.116 -0.134 0.217
(0.211) (0.316) (0.319)
Primary edu. enrolment 0.654 0.667 0.523
(0.580) (0.569) (0.508)
Sachs-Warner index 0.091 0.143 -0.038
(0.348) (0.335) (0.316)
Life expectancy -0.023 -0.040 -0.009
(0.024) (0.031) (0.032)
Geography 0.113 0.111 0.019
(0.163) (0.149) (0.157)
Coastal population -0.002 0.000 -0.003
(0.014) (0.016) (0.013)
Malaria prevalence 0.235 0.395 0.139
(0.484) (0.526) (0.374)
Price of investment goods 0.296 0.237 0.333
(0.241) (0.248) (0.225)
Civil liberties -0.184 0.019 -0.398
(0.572) (0.453) (0.442)
Air distance 0.527 0.581* 0.479
(0.330) (0.328) (0.331)
Asia (dummy) -0.048 -0.480 0.181
(0.405) (0.643) (0.576)
Sub-saharan Africa (dummy) -0.456 -0.701 -0.323
(0.574) (0.657) (0.647)

Latin America (dummy) 0.794* 0.631* 0.898**
(0.438) (0.379) (0.364)
Oil producer -0.048 -0.344 0.114
(0.308) (0.357) (0.336)

Constant -4.837 -2.275 -6.020*
(2.968) (2.905) (3.398)
N 77 77 77
R square (centered) 0.25 0.18 0.28
Weak id. statistic 8.46 7.68
Anderson-Rubin test 0.35 0.71
Endogeneity test 0.364 0.812
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Table C.25: Regression results for Domestic credit to private sector (% GDP)

(dependent variable)

Aid/GDP

Income per capita

Primary edu. enrolment
Sachs-Warner index

Life expectancy

Geography

Coastal population
Malaria prevalence

Price of iInvestment goods
Civil liberties

Air distance

Asia (dummy)

Sub-saharan Africa (dummy)
Latin America (dummy)

Oil producer

Constant

-0.053
(0.101)
0.190
(0.225)
0.402
(0.457)
0.880**
(0.417)
0.010
(0.029)
0.034
(0.185)
0.038*
(0.022)
-0.567
(0.381)
~0.020
(0.138)
~0.449
(0.400)
-0.158
(0.282)
0.783
(0.637)
0.369
(0.736)
-0.039
(0.520)
0.016
(0.310)
-1.044
(2.697)

~0.009
(0.359)
0.213
(0.209)
0.402
(0.407)
0.876%*
(0.376)
0.012
(0.032)
0.035
(0.163)
0.037*
(0.019)
-0.580*
(0.339)
-0.014
(0.131)
-0.466
(0.385)
-0.163
(0.258)
0.820
(0.598)
0.389
(0.660)
-0.026
(0.474)
0.044
(0.376)
-1.277
Q.777)

0.360
(0.552)
0.575%*
(0.233)
0.133
(0.481)
1.011%**
(0.372)
0.023
(0.034)
0.063
(0.167)
0.020
(0.024)
—1.177%%*
(0.422)
0.050
(0.163)
-0.807**
(0.395)
-0.222
(0.314)
1.602%**
(0.617)
1.236*
(0.705)
0.483
(0.475)
0.232
(0.500)
-4.373
(2.741)

R square (centered)
Weak id. statistic

Anderson-Rubin test
Endogeneity test
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