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Abstract
This paper investigates the determinants of inclusive growth with a focus on foreign aid.
Based on the Solow growth model, a theoretical model has been developed which shows that
foreign aid can stimulate inclusive growth if it is effectively used for augmenting either
physical or human productive capacity. Based on UNDP’s (2011) human development index,
this research calculates the inequality-adjusted human development index, and uses its
growth rate to measure inclusive growth. The empirical section of this paper finds evidence
for a significantly positive effect of foreign aid on inclusive growth in the sample countries. It
further suggests that foreign aid fosters inclusive growth effectively, particularly when aid is
directed to health and education. This research has important implications for an enhanced
global partnership in areas such as foreign aid to achieve an inclusive society.
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Introduction

Many developing countries such as China and India have over the past decades experienced
rising inequality at the same time as their economies enjoyed fast growth. Serious inequality
can erode human potential, impede a society’s normal functions, discourage investment and
jeopardize economic development and even trigger political conflict and turmoil (UNDP
2011). Recently, there has been a rising call for a more equitable sharing of benefits to ensure
long-term sustainable growth. As encapsulated by the Millennium Declaration, inclusive
growth has become a new development paradigm in both the developed and developing
world.1
A rapid pace of growth is needed to generate the resources necessary to satisfy the essential
needs of human wellbeing: food, health, energy, education and housing, and to address
poverty reduction (e.g., Ravallion and Chen 2001; Dollar and Kraay 2002). However, growth
itself cannot ensure that all people, especially the poor and the vulnerable, benefit equally
from economic progress. If left to market forces, growth can bypass those most vulnerable
and the poor, giving rise to an increased gap in income and wealth among people. Social
inclusiveness is a must for ensuring sustainable growth, because sustained long-term growth
calls for an increasing participation of the labour force in the growth process and an
expansion of the sources of growth (Ianchovichina and Lundstrom 2009).
Inclusive growth advocates that growth benefits be shared by people from all walks of life. In
other words, regardless of gender, ethnicity and religion, people from all social sectors should
be able to contribute to, and benefit from, economic development. From an economic point of
view, inclusive growth can contribute to economic development by broadening the base for
domestic demand. Politically inclusive growth can lead to a more stable society, essential for
long-term advancement. As pointed out by Wilkinson and Pickett (2009), more inclusive
societies generally have a better economic and political performance than unequal ones.
An inclusive growth strategy entails a fundamental transformation of the society, and requires
considerable resources. Finance and investment are essential for the inclusive institutions that
ensure that all people have equal access to job opportunities and social services such as
education and health. Despite the growing awareness of the necessity of prioritizing an
inclusive growth strategy on the development agenda, many developing countries simply lack
sufficient resources and capacity to accommodate this transformation. This highlights the
central role foreign aid can play in promoting inclusive growth of aid recipient countries.
After the Second World War, foreign aid’s major objective was to promote economic growth
to eliminate poverty and inequality. In recent decades, the purpose of aid has evolved from
growth to multiple goals such as the United Nations’ Millennium Development Goals
(MDGs) that focus on poverty, literacy, health, women’s right, etc. Accordingly, the
allocation of official development assistance (ODA) has shifted from traditional activities
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Millennium Declaration calls for global policies and measures to ensure that ‘globalization becomes a
positive force for all the world’s people’. It focuses on development, poverty eradication, environmental
protection, peace, security, disarmament, human rights, good governance and protecting the vulnerable, etc. Its
broad vision is encapsulated as inclusive and sustainable development. This paper focuses on inclusive growth
while its sister paper (Huang and Quibria 2013) examines sustainable development.
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that promote economic development and welfare of the developing countries to a more
proactive structure that fosters more equitable societies and inclusive growth.
Owing to the adverse impact of the global economic crisis on donor budgets and the
subsequent fragile economic recovery, total ODA volumes, after a peak in 2010, fell for the
first time in over a decade in 2011. This widened the gap between actual disbursements and
the amounts committed in accordance with the United Nations target of 0.7 per cent of gross
national income (GNI) of donor countries. But aid flows supporting basic social services
increased substantially from an average of 5.6 per cent in 2000–05 to an average of 8.8 per
cent of Development Assistance Committee (DAC) sector-allocable ODA in 2006-10.2
Given the constrained supply of foreign aid, aid effectiveness has become a recurring theme
in development discourse in recent decades. The international community has taken serious
steps to improve aid effectiveness, particularly after the adoption of MDGs in 2000. Major
efforts include the 2005 Paris Declaration, 2008 Accra Agenda for Action and 2011 Busan
Partnership for Effective Development Cooperation, important platforms for discussing
mutual cooperation for achieving the development goals and increasing the effectiveness of
aid.3 However, progress in meeting the Paris Declaration principles and targets to stimulate
aid effectiveness has been disappointing. 4
The recent fiscal austerity and economic challenges have increased pressure on traditional
donors to produce tangible results of ODA’s contribution to development outcomes to the
sceptics of aid effectiveness, e.g., their governments and taxpayers. So far research
specifically on the role of foreign aid in promoting inclusive growth has been lacking, despite
the abundance of studies on foreign aid’s effect in reducing poverty and promoting health and
education services (e.g. Bourguignon and Sundberg 2007; Virtanen and Ehrenpreis 2007;
Alvi and Senbeta 2012).5 This paper attempts to fill this research gap.
This research starts from a theoretical model in which inclusive growth is modelled as a
different kind of growth that supports declining inequality, based on the traditional Solow
growth approach. With plausible parameter values for the elasticity of substitution in
production, foreign aid is likely to have a favourable impact on income distribution and
inclusive growth.
The paper continues with an empirical analysis based on annual data for 74 foreign aid
recipient countries over the period of 1993-2011. Following UNDP (2011), this research
calculates annual data for an inequality-adjusted HDI (IHDI), the growth rate of which is
used to measure inclusive growth. This research employs the ‘doubly-filtered’ limited
2

Data are from the OECD/DAC database. Basic social services comprise basic education and health services,
population and reproductive programmes, drinking water supply and basic sanitation systems.
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The 2005 Paris Declaration on Aid Effectiveness adopted five principles to strengthen aid effectiveness and
13 targets to measure their implementation which were to be achieved by 2010. The principles and targets set
out in Paris were reconfirmed in Accra in 2008. The Fourth High-level Forum on Aid Effectiveness in Busan in
2011 shifted from the focus from purely aid effectiveness to a more holistic approach that looks at the
contribution that effective development cooperation can make to overall development effectiveness, marking a
turning point in the international consideration of development cooperation.
4

The final report by OECD (2012) on implementation of the Paris principles and targets shows that only
Target 4 in terms of coordinated technical cooperation was met at the global level.
5

See Temple (2010) for a review on aid and social indicators as well as other relevant issues.
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information maximum likelihood estimation method developed by Akashi and Kunitomo
(2010; 2012) to estimate a dynamic panel data model with endogenous regressors for large T
and N setting.
This research paper provides evidence that foreign aid exerts both direct and indirect effects
on inclusive growth in aid recipient countries. The indirect effect on growth inclusiveness is
likely to take place when foreign aid is channelled to improve access to water and sanitations
and facilitate primary school education. These results will have important implications for
ODA in the post-2015 development agenda and highlight the role of global partnership in
promoting an inclusive society that extends beyond aid to structural change, employment
growth, etc.
The paper is structured as follows. Section 2 presents a theoretical model; Section 3 reviews
the different concepts of inclusive growth and outlines the IHDI calculations. Section 4
introduces the empirical model and Section 5 outlines the estimation methodology. The
evidence is discussed in Section 6 and Section 7 concludes the paper.
2

A theoretical model

To explore the link between foreign aid and inclusive growth, we use a simple version of the
Solow growth model. The formulation is largely illustrative, and the exposition is heuristic
rather formal and definitive. The current formulation is similar to Sachs et al. (2004), with the
exception that while Sachs et al. use the AK model, the current formulation posits a modified
version of the original Solow formulation. The production function of the Solow-economy is
given by the aggregate production function:
Y = AF ( K , L )

(1)

where Y , K , L, A represent output, capital, labour and total factor productivity respectively. It
is further assumed that F (.) is subject to constant returns to scale. Eq. (1) can then be
expressed in intensive form:

y = Af (k )

(2)

where y = Y / L is the output per worker; and k = K / L, the capital per worker. Finally, it is
further assumed that f (k ) is smooth and twice-differentiable with the following properties:
f ′( k ) f 0; f ′′( k ) p 0, which implies that there are diminishing returns to output per worker.
It is also assumed that the so-called Inada-conditions hold: f ′(0) = ∞; and f ′(∞) = 0.

The capital accumulation equation is given by:

k& = φ (k ) ≡ Asf ( k ) − (n + d )k

(3)

where k& ≡ dk / dt = time derivative of capital per worker. It is assumed that proportion s of
net output is saved and invested. The first term on the right-hand side, sf ( k ), represents
gross investment; the second term, d + n, is the sum of the depreciation rate ( d ) and the
labour force growth rate (n ) .
3

Sachs et al. (2004), observing that the actual behaviour of a poor economy deviates from the
standard Solow model, argue that poor economies suffer from various types of poverty traps.
The following highlights three types of poverty traps:
Figure 1: Poverty traps

φ

k*

k **

Positive

k

0
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Source: Authors’ own work.

The low-productivity trap
In the standard Solow model, the marginal productivity of capital is very high (infinity) when
k is very low. However, in poor countries, marginal productivity of capital tends to be low
when k is low because production processes require a minimum threshold amount of capital.
This threshold can be in the form of basic infrastructure and/or human capital. In other words,
assume that there is a threshold k * so that for ∀k ≤ k * φ ( k ) ≡ sAf − nk ≤ 0. That is, for
k ∈ (k *, ∞) , f (k ) follows the standard neoclassical production properties with f ′ f 0 and
f ′′ p 0 ; moreover, there is a k ** so that φ (k **) ≡ Asf (k **) − (n + d )k ** . The above trap is
depicted in Figure 1.
The savings trap
The savings function is less likely to be positively proportional at all income levels, as
assumed in the standard model. It has been argued that with a very low level of k , the
savings rate is likely to be zero, or even negative, because the poor may need to use all their
income for survival. To formalize this, let us assume that there is a k * f 0 so that for
∀k ≤ k * , φ (k ) ≡ sAf ( k ) − (d + n ) ≤ 0 . After k ≥ k * , the savings rate becomes positive and
proportional.
With
that
assumption,
there
is
so
that
k **
φ ( k **) ≡ Asf (k **) − ( n + d )k ** = 0 . It is obvious that the phase diagram will have the same
shape and properties as in Figure 1.
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The Malthusian trap
Finally, there is a strong correlation between low per capita income and high fertility rate.
This demographic trap may lead to a situation where n is very high at low k . To formalize,
let us assume that for ∀k ≤ k * , n is high and φ (k ) ≡ sAf ( k ) − (d + n ) ≤ 0 . When k f k * , n
becomes low and constant. Other things remaining the same, then there is k ** so that
φ ( k **) ≡ Asf (k **) − ( n + d )k ** = 0 . It is again obvious that the phase diagram will have
the same shape and properties as in Figure 1.
To sum up: All the three cases above point to the existence of multiple equilibria in poor
countries. There is a level of foreign aid z f 0 which can help a poor economy to go over the
threshold level of capital stock k * and help settle the economy to good equilibrium.
Even when the economy is not mired in a poverty trap, a given amount of foreign aid that
adds to the investment and the existing capital stock can lead to an increase in the long-run
steady-state per capita income. Similarly, a given amount of foreign aid targeted to the social
sectors can enhance the productivity of labour and lead to an increase in the long-run steadystate income.
Next, we discuss briefly the possible impact of foreign aid on inclusive growth. Inclusive
growth, as discussions in the next section will indicate, has been diversely defined as growth
with declining inequality or improving social opportunities. Following this lead in the
literature, we posit the indicator of inclusive growth by:

I = yμ

(4)

where y is per capita income and μ is an income distribution parameter. For our case, let us
define relative factor shares:

μ ≡ w / rk

(5)

Eq. (4) can be rewritten in terms of proportionate change by:

Iˆ = yˆ + μˆ
Note that ŷ = Aˆ ≡ π is the total factor-productivity growth. By taking log on both sides,
Eq. (5) can be rewritten as:
ln μ = ln( w / r ) − ln k

(6)

Differentiating both sides with respect to k , we can find:
din μ / d ln k = d ln( w / r ) / d ln k − 1
1
1−σ
= ( − 1) = (
)

σ

where σ ≡

σ

d ln k
is the elasticity of substitution in production.
d ln( w / r )

5

As Eq. (6) suggests, as aid z increases, it will affect k which, in turn, will affect both per
capita income (y) and income distribution ( μ ). While aid z will affect y positively, the
impact on income distribution μ is ambiguous and will depend on the elasticity of
substitution in production σ . Now Eq. (6) can be re-written as:
1−σ
)
Iˆ = π + (

(7)

σ

As the above equation suggests, foreign aid will have a positive impact on inclusive growth,
namely growth with equity, for reasonable values of the elasticity of substitution of the
aggregate production function. When the production function exhibits high degrees of
elasticity in substitution, there may be replacement of labour by capital, leading to an adverse
distribution of labour income. For realistic values of the parameter σ ∈ [0,1] , the distribution
impact is favourable. Even when elasticity exceeds unity, the distributional impact will
continue to be favourable as long as the technological progress is neutral and robust. This
would suggest that foreign aid can be a potent instrument for inclusive growth if aid is
effectively used for augmenting productive physical or human capacity.
In keeping with the above definition of inclusive growth, the empirical section of the paper
uses the growth rate of the human development index adjusted for inequality in the
distribution of each dimension across the population.
3

Measurement of inclusive growth

At present there is no internationally-agreed concept of inclusive growth. Although a number
of conceptual frameworks have recently been proposed by researchers at the Asian
Development Bank (ADB), World Bank, European Commission and UNDP, these concepts
have not led to a simple set of indicators.
Ali and Son (2007), using a social opportunity function, which is akin to a social welfare
function, argue that growth is inclusive if it enhances the social opportunity function. More
specifically, these authors examine the extent to which social opportunities such as access to
health and education are aligned along the income distribution and whether improvements are
pro-poor. But as pro-poor improvements in health or education can occur with or without
income growth, the concept of these researchers is more concerned with the non-income
dimension of wellbeing.
According to Klasen (2010), a measure of growth inclusiveness must include both income
and non-income dimensions of wellbeing such as access to education and health. Klasen
(2010) defines inclusive growth as non-discriminatory and disadvantage-reducing. More
specifically, growth is regarded inclusive if it allows all members of society, especially the
poor and disadvantaged, to participate in and contribute to the growth process, and if it
promotes an inequality decline in the non-income dimension of wellbeing, including
education, health, nutrition and social integration. This concept, however, would require a
very broad set of indicators, many of which are not available, especially for the developing
countries. ADB (2012) has proposed a framework of inclusive growth indicators made up of
a set of 35 markers; the question now is how to weigh and aggregate these indicators.

6

Ianchovichina and Gable (2012) propose that for growth to be sustainable in the long run, it
needs to be inclusive of the majority of the labour force, be broad-based across sectors, and
allow people to benefit from the economic growth to which they have contributed. By
reconciling economic growth and equality into one single concern, inclusive growth
endeavours to achieve development of the society while assuring equal opportunity for all
populations to basic service provision, timely social protection such as effective social
security nets, as well as equal access to credit markets. Inclusive growth focuses on both the
pace and pattern of growth with a longer-term perspective. This definition of inclusive
growth links the macro and micro determinants of growth and captures the importance of
structural transformation for economic diversification and competition. The major instrument
for inclusive growth is productive employment, and government policies that encourage the
creation of productive employment and strengthen the productive resources and capacity of
individuals are especially needed.
Similarly, European Commission (2010) articulates in its Europe 2020 Strategy that inclusive
growth is based on a high-employment economy and the assurance that all social groups not
only participate in the growth process but also enjoy its benefits. Inclusive growth should
promote a high-employment economy that delivers social inclusion and economic, social and
territorial cohesion. This concept, however, does not lend itself to an easy construction of
measurement.
Inclusive growth, as defined by the UNDP International Policy Centre for Inclusive Growth
(IPC-IG), is: 6
ensuring that everyone can participate in the growth process, and making sure that
everyone shares equitably the benefits of growth. This concept of inclusive growth
encompasses an outcome and a process, participation and benefit-sharing in
development, income and non-income dimensions. Participation without benefitsharing will make growth unjust and benefit-sharing without participation will make it
a welfare outcome.
Following UNDP’s Technical Note 2 (2011), this paper calculates the inequality-adjusted
human development index (IHDI).7 By adjusting HDI for inequality in the distribution of
each dimension across the population, the IHDI is computed as a geometric mean of three
dimension indices adjusted for inequality.
HDI = 3 I Life × I Education × I Income

(8)

IHDI = 3 (1 − ALife ) × I Life × (1 − AEducation ) × I Education × (1 − AIncome ) × I Income

(9)

where I Life , I Education and I Income are life expectancy index, education index and income index,
respectively. ALife , AEducation and AIncome are the Atkinson inequality measures for life
expectancy, education and income, respectively.
The IHDI can be calculated as follows:
6
7

Available at: www.ipc-undp.org/pages/newsite/menu/inclusive/whatisinclusivegrowth.jsp?active=1.
UNDP (2011) calculates IHDI for year 2011 only.
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IHDI = 3 (1 − ALife ) × (1 − AEducation ) × (1 − AIncome ) .HDI

(10)

The Atkinson inequality measure, Ax , is obtained using the following equation:

Ax = 1 −

n

(11)

X 1 X 2 .. X n
X

where { X 1 , X 2 .. X n } denotes the underlying distribution in any of the three dimensions of

interest. X is the arithmetic mean of the distribution. Ax is obtained for three variables: life
expectancy, total expected years of primary and secondary schooling and GNI per capita.8
Annual data on HDI for the period 1980-2011 are provided by the UNDP Human
Development Report. Data for life expectancy at birth (total years), duration of primary and
secondary education (years), and GNI per capita (PPP, current international $) are from taken
the World Development Indicators (WDI) Database (World Bank 2012).
The inclusive growth, INCGRit , is defined as the growth rate of IHDI it , as follows:9

INCGRit = 100 * ( IHDIi ,t +1 − IHDIit ) / IHDIit

4

(12)

An empirical model

Section 2 models inclusive growth as a function of employment, capital and capital price.
Following the theoretical framework, this section makes use of an extended empirical model
in which inclusive growth rate, INCGRit , is a function of its lag ( INCGRi ,t −1 ), foreign aid
indicator ( AIDit ), transmission channels ( CHANNELit ), and a number of control variables of
‘beyond aid’ ( BEYONDAIDit ) for country i (i=1,2,…74) at time period t (t=1,2,…19) in this
context, as follows:
INCGRit = η i + α 1 INCGRi ,t −1 + α 2 AIDit + α 3 CHANNELit + α 4 AIDit × CHANNELit +

(13)

α 5 BEYONDAIDit + θ it
i = 1,2,...74; t = 1,2,...19

ηi is the unobservable time-invariant fixed effects. Inclusion of the lagged value of the
dependent variable on the right-hand side of the equation captures the persistence of inclusive
growth process. Its coefficient is assumed to fall within the unit circle, that is, α1 < 1 . θ it is
the error term. Independent variables ( AIDit , CHANNELit , BEYONDAIDit ) are assumed to be

8

UNDP (2011) calculates

Ax for mean years of schooling of adults. Since data for this indicator are only

available for the years 1980, 1990, 2000, 2005-09 and 2011, this research paper calculates Ax for the total
expected years of primary and secondary schooling instead.
9

Data on inclusive growth used in this paper are downloadable from www.yongfu-huang.net/research.html.
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endogenous with respect to the error θ it , due to possible measurement error and/or
simultaneity.
The key independent variable is foreign aid, denoted by AID. Foreign aid is the international
transfers of capital, goods, or services from a country or international organization for the
benefit of the recipient country or its population. Such aid can be humanitarian or
developmental, official or private or non-governmental, and bilateral or multilateral.
Development aid was defined by DAC/OECD in 1969 as the ‘flows of official financing
administered with the promotion of the economic development and welfare of developing
countries as the main objective and which are concessional in character with a grant element
of at least 25 per cent’ (OECD n.d.). Development aid usually consists of official
development assistance (ODA), official assistance and private voluntary assistance. ODA,
accounting for the majority of total development aid, refers to grants or loans to countries and
territories on the DAC list of recipients (developing countries) and to multilateral agencies
that meet certain conditions.
This research considers two indicators: the ratio of net aid transfers to GDP, denoted by NAT,
and the ratio of net ODA receipts to GDP, denoted by ODA. Data on net aid transfers and net
ODA are from Roodman (2006).10 Data for total GDP by PPP (constant 2005 international
US$) are extracted from the WDI Database (World Bank 2012).
Literature has suggested to date a number of important determinants for inclusive growth.
According to Ianchovichina and Gable (2012), employment growth can open up new
opportunities for productive employment on the labour demand side and increased incomes
for the employed, contributing to inclusive growth. According to Habito (2009), sectoral
structure of the economy and quality of governance are important for inclusive growth
measured by the poverty elasticity of growth (PEG). Sectoral structure impacts on growth
inclusiveness, with agricultural and industrial development being more important than other
sectors in eliminating poverty. Among the six world governance indicators, political stability
and control of violence, government effectiveness, and rule of law as well as the overall
quality of governance (the average of all the governance indicators)––all exert an important
impact on the PEG, with political stability and control of violence having the strongest
explanatory effect.
Following the literature, this analysis considers the following control variables, which are
relevant for inclusive growth: the growth rate of employment (EMGR), sectoral structure, and
governance. Sectoral structure (VADD) is measured by the first principal component of value
added of services, agriculture and industry. The governance indicator (WGI) is the overall
governance quality, measured as the average of all governance indicators.
In addition, this analysis controls for financial depth (M2) and urbanization (URBAN).
Financial depth gauges the size of financial intermediaries relative to the economy, and
measures the extent to which financial intermediaries channel savings into investment,
monitor firms, influence corporate governance and undertake risk management. Higher levels
of financial depth imply more equal access to financial services. Urban areas offer important
opportunities for economic growth, innovation, and employment. They are also places of
10

Net ODA is a capital flow concept while NAT is a net transfer concept. NAT is the net ODA minus old nonaid loan cancellations and interest payments received from developing countries on outstanding concessional
loans. A multiplication factor of 1,000,000 is applied on data for net ODA and NAT.
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modern-day life. Despite high urban poverty in many cities, urban residents, on average,
enjoy better access to education and healthcare, as well as other basic public services such as
electricity, water, and sanitation. Urbanization is an important process for the eradication of
poverty and inequality.
Data for the ratio employment to population (per cent total, 15+) plus data for the value
added of services, of agriculture, of industry (as per cent GDP), money and quasi money
(M2) (per of GDP), and urban population (per cent of total) are from the WDI Database
(World Bank 2012).
The World Governance Indicators are taken from Kaufmann, Kraay and Mastruzzi (2011),
which are widely-used indicators of the quality of a given government in a broader sense.
There are six measures of the governance quality: voice and accountability, political stability
and absence of violence, government effectiveness, regulatory quality, rule of law, and
control of corruption.
Three potential channels are investigated, namely ‘access to water’ (WATER), ‘access to
sanitation’ (SANIT), and ‘primary school enrolment’ (PSCHOOL). WATER and SANIT are
measured by improvements to water sources and improved sanitation facilities, respectively,
both as per cent of population with access. PSCHOOL is measured by the total primary
school enrolment (per cent net). Data for these indicators are taken from the WDI Database
(World Bank 2012).
The entire sample includes 74 countries over 1993-2011, as listed in the Appendix Table 2.
We exclude countries with less than 12 annual observations for INCGR, ODA_GDP, EMGR,
VADD or M2, or less than 2 observations for WATER, SANIT or PSCHOOL. In the
regression, we use ln(1 + var iable / 100) for INCGR, NAT, ODA and EMGR. We use
ln(variable) for the three value added variables (before conducting the principal component
analysis), three transmission channels, M2 and URBAN.11 Variable definitions and sources
are given in the Appendix Table 1.
5

Methodology

The section outlines the ‘doubly-filtered’ limited information maximum likelihood (LIML)
estimation method developed by Akashi and Kunitomo (2010, 2012) for a dynamic panel
data model with endogenous regressors and individual effects when T and N are large.
To estimate the above dynamic panel data model with fixed effects and endogenous
regressors, we rewrite the above model as follows:
y it = αy i ,t −1 + xit' β + η i + θ it

(14)

i = 1,2,..N ; t = 1,2,.., T

11

Missing data for WATER and SANIT are predicted by using linear approximations based on urban population
(per cent of total). Missing data for PSCHOOL are predicted on the basis of education expenditure (per cent of
GNI) from WDI. Missing data for M2 and WGI are predicted based on GDP per capita from WDI.
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where y it is INCGRit , xit is a vector of endogenous regressors ( AIDit , CHANNELit ,
BEYONDAIDit ). We assume that E ( xitθ it ) ≠ 0 for all i and t.
For a dynamic panel data model, the existence of endogenous regressors as well as the lagged
dependent variable makes OLS estimates inconsistent. Instrumental variable (IV) or
generalized method moments (GMM) approaches can address the issue of endogeneity by
removing unobserved fixed effects using first-differencing or orthogonal deviations, and then
estimating the parameters of the model using lagged values of the dependent variable and
independent variables dated at t-2 or from t-2 and earlier as suitable instruments for the
differenced values of original regressors (for example, Arellano and Bond 1991; Blundell and
Bond 1998).
However, GMM approaches are typically effective for a panel data setting with fixed T and
large N. Moreover, when data are highly persistent, lagged differenced values of the
dependent variable and independent variables are typically recognized as ‘weak’ instruments.
The efficiency gains from GMM vanish as T becomes larger.
Akashi and Kunitomo (2012) have recently proposed a ‘forward-filtered’ limited information
maximum likelihood (LIML) estimator while Akashi and Kunitomo (2010) have recently
proposed a ‘doubly-filtered’ LIML estimator for a dynamic panel data model with
endogenous regressors and individual effects when T and N are large.12
Basically, Akashi and Kunitomo (2010, 2012) apply the forward orthogonal deviations
operator, FT , to both sides of the equation to remove individual effects. Following Alvarez
and Arellano (2003), FT is a (T − 1) × T upper triangular matrix so that FT FT' = I T ,
'
'
FT' FT = QT = I T − ιT ιT and ι = (1,1,..,1) . FT is defined by:
T

1
1
⎡
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.
.

. . .

1
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1
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−
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.
−
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−
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1 ⎤
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−
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T − 2⎥
. ⎥ (15)
. ⎥
⎥
. ⎥
1 ⎥
−
2 ⎥
− 1 ⎥⎦
−

By pre-multiplying FT , the above equation can be rewritten as:
(16)

'

y i* = α yi*, −1 + xi* β + θ i*
i = 1, 2,..N ; t = 1,2,.., T − 1
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Despite its name, the LIML estimator does not correspond to any meaningful maximum likelihood
estimator, but a LIML analogue estimator with an instrumental variable interpretation (Arellano 2003).
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( y + ... + y iT )
⎡
⎤
where y it* = ct ⎢ y it − i ,t +1
and ct2 = (T − t )
.13 xit* and θ it* are
⎥
−
T
t
(
T
t
)
(
−
+
1
)
⎣
⎦
defined in the same manner.

In terms of instruments, following Hayakawa (2009), Akashi and Kunitomo (2010) suggest
using the one-period-lagged and backward-filtered regressors as instruments for the forwardfiltered variables to account for simultaneity bias. More specifically, by multiplying the
backward orthogonal deviation operator by ( yi ,t −1 , xit ) , we have the following backwardfiltered regressors as instruments:14
(y
+ ... + y i1 )
⎤
⎡
y i*,*t −1 = bt ⎢ yi ,t −1 − i ,t − 2
⎥⎦
t
(
−
1
)
⎣
( x + ... + xi1 )
⎤
⎡
xit** = bt ⎢ xit − i ,t −1
⎥⎦
t
(
−
1
)
⎣
t −1
b t2 =
t
t = 2,...,T − 1

⎡ −1
1
⎢
⎢ −2
⎢ .
⎢
⎡ 1
T −1 ⎤⎢ .
BT = diag ⎢ ,...,
⎥
T ⎦⎢ .
⎣ 2
⎢
1
⎢−
⎢ T −2
⎢− 1
⎢⎣ T − 1

(17)
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.⎥
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1
0⎥
⎥
1
−
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0

Then the moment condition based on these instruments can be written as:

⎛ y ** ⎞
E (⎜⎜ it**− 2 ⎟⎟θ it* ) = 0
⎝ xit −1 ⎠
t = 3,..., T − 1

(19)

The doubly-filtered estimator has been shown to outperform standard GMM estimators in
large T, small N settings. Backward orthogonal deviation transformation removes individual
effects from instrument variables.
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For each variable, the mean of remaining future observations is subtracted from the current value of the first
T-1 observations.

14

For each variable, backward orthogonal deviation subtracts the mean of past values from its current value.
The backward orthogonal deviation operator is a (T − 1) × T lower triangular matrix.
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6

Evidence

6.1 Stylized facts

Figure 2 plots the kernel density evolution path of inequality-adjusted HDI for the first and
the last years. In 1993 its disbursement ranged from 0.06 to 0.26 while in 2010 it between
about 0.1 to about 0.3. Although the span of the distribution remains similar, it has been
increasing, exhibiting the most concentrated value in 2010 at about 0.25. In general, this
figure shows a trend over the past decades towards increased HDI adjusted for inequality or
increased inclusive development for the sample countries.
It has been widely believed that social development, especially in the areas of health and
education, has an important bearing on inclusive development or growth. In other words, the
level of inclusive development or growth is reflected by improved access for more people to
health and education services. Figure 3, presenting the scatter plots of the inequality-adjusted
HDI and the three social development indicators (access to water, access to sanitation and
primary school enrolment) that are potential channels through which foreign aid can
influence inclusive growth, shows that IHDI is positively associated with these three
indicators for the sample countries over the period studied. Given the increase in IHDI and its
positive correlation between the three social development indicators, accessibility to these
services must have improved or more people have gained access.
Figure 2: Kernel density evolution of inequality-adjusted HDI

Kernel density estimate

Density

2011
1993

.05

.1

.15

.2

.25

none
kernel = epanechnikov, bandwidth = 0.0182

Source: Authors’ own calculations.
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.3

Figure 3: Scatter plots of IHDI and transmission channels for 74 aid recipient countries, 1993-2011
B: Access to sanitation

A: Access to water

C: Primary school enrolment

Note: Variables and data sources given in the text.
Source: Authors’ own calculations.

This is confirmed by Figure 4, which demonstrates the time-series variations for access to
water, access to sanitations and primary school enrolment. These three indicators have
increased at a similar rate over the period studied.
Our aim in this paper was to examine whether foreign aid has led to inclusive growth through
its positive impact on access to water, sanitation and educational resources. Figure 5 looks at
the relationship between inclusive growth and foreign aid without controlling for other
economic and social variables. It shows that inclusive growth is positively associated with
foreign aid, as measured by either NAT or ODA, for the sample countries over 1993-2011, in
spite of the existence of a couple of outliers. The next section attempts to explore this
relationship systematically.
14

Figure 4: Transmission channels over time

Note: This figures shows the time-series variations of the three transmission channels considered here. Variables
and data sources given in the text.
Source: Authors’ own calculations.
Figure 5: Scatter plots of inclusive growth and foreign aid
5
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B. Official Development Aid
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6.2 Econometric evidence

This section presents econometric evidence to determine whether global partnership in areas
such as foreign aid has fostered inclusive growth for 74 aid recipient countries over 1993 to
2011. It reports the ‘doubly-filtered’ LIML estimates based on Akashi and Kunitomo (2010,
2012) for the linear dynamic panel data model with fixed effects and endogenous regressors
when T and N are large. The lagged value of backward-filtered variables at t-1 are used as
instruments for the relevant forward-filtered variables. The panel robust standard errors,
based on Arellano (1987), are reported in brackets to adjust for serial correlation.
Aid effectiveness
In Table 1 on the effectiveness of foreign aid for inclusive growth, foreign aid is measured by
the ratio of net aid transfers to GDP. Three models are used to examine each of the three
transmission channels (access to water, access to sanitations and primary school enrolment).
Three models are well identified, as supported by the under-identification test.15 The p-values
of the endogeneity test clearly reject the null, suggesting that regressors in each model should
be treated as endogenous. The weak identification tests cannot reject the null for three
models. This evidence, together with the under-identification test, indicates that the
instruments in terms of the lagged value of backward-filtered variables are relevant but only
weakly correlated with endogenous regressors. Given the weak instrument problem, the
LIML estimator still performs very well; in contrast, other estimators such as the instrument
variable estimator can perform badly.
In column one of Table 1, LIML estimates show that foreign aid has a significantly positive
impact on inclusive growth; but there is no evidence indicating a significant effect on growth
of the channel ‘access to water’. The interaction between aid and this channel enters the
model as significant. Its negative sign, coupled with the positive sign of NAT, implies that
foreign aid exerts both direct and indirect effects on inclusive growth. The indirect effect is
likely to occur when aid is invested for improvements in water accessibility, but once access
to water improves, this indirect effect can diminish.
When the transmission channels with respect to ‘access to sanitation’ and ‘primary school
enrolment’ are taken into account, LIML estimates provide evidence that foreign aid can
contribute significantly to inclusive growth, both directly and indirectly. The impact of
foreign aid, in addition to its effect being channelled through ‘access to water’, is likely to be
transmitted indirectly through ‘access to sanitation’ or ‘primary school enrolment’, but the
effect vanishes once access to these services reaches a certain level.
The findings regarding these three transmission channels are in line with the existing literature
that highlights the role of ODA in promoting health and education services in developing
countries. For example, Yontcheva and Masud (2005) and Mishra and Newhouse (2009) show
that foreign aid has a beneficial and statistically significant impact on infant mortality in aid
recipient countries. Michaelowa (2004) finds significant evidence that aid has increased gross
primary enrolment in about 80 low-income countries. Arndt, Jones and Tarp (2012), by looking
at transmission channels, note that aid has contributed to growth by stimulating its proximate
determinants such as education and health. Birchler and Michaelowa (2013) find that education
aid has promoted primary enrolment and education quality over the last 15 years.

15

The null for the first model is not rejected, but its p-value is very close to the significance level.
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Table 1: The inclusive growth effects of foreign aid measures NAT/GDP
Dependent variable:
Inclusive growth (INCGR)
Lag dependent var.
NAT to GDP ratio (NAT)
Access to water (WATER)
NAT × WATER

Channels of transm ission
Access to
Primary school
Access to water
sanitation
enrolment
0.905***
[0.061]
0.531*
[0.291]
-0.001
[0.006]
-0.128*
[0.077]

Access to sanitation (SANIT)

0.855***
[0.045]
0.190*
[0.099]

-0.007
[0.004]
-0.064**
[0.031]

NAT × SANIT
Primary school enrolm ent (PSCHOOL)

0.001
[0.005]
-0.127**
[0.061]

NAT × PSCHOOL
'Beyond aid'
Employment growth (EMGR)

0.898***
[0.074]
0.559**
[0.276]

Constant

0.004
[0.157]
0.007**
[0.004]
0.000
[0.001]
0.003
[0.003]
0.006
[0.008]
-0.003

0.112
[0.096]
0.006**
[0.003]
-0.000
[0.000]
0.003
[0.002]
0.014**
[0.006]
-0.002

0.010
[0.121]
0.007*
[0.004]
0.000
[0.001]
0.002
[0.002]
0.005
[0.006]
-0.003

Number of countries

[0.002]
74

[0.001]
74

[0.002]
74

Value added (VADD)
Governance (WGI)
Financial depth (M2)
Urbanization (URBAN)

Observations
Adjusted R-squared
Underidentification test (P-value)
Endogeneity (P-value)
Weak identification test (F-Stat)

945
-0.227
0.11
0.05

945
-0.201
0.06
0.04

913
-0.215
0.09
0.07

0.23

0.33

0.25

Note: This table presents the evidence on the effectiveness of foreign aid for inclusive growth, measured by
the growth rate of inequality-adjusted HD Indicator for 74 foreign aid recipient countries over 1993-2011. The
key regressor is ODA to GDP ratio. It reports the ‘doubly-filtered’ LIML estimates based on Akashi and
Kunitom o (2010, 2012) for the dynamic panel data model with endogenous regressors for large T setting.
See the text for variable definitions, m ethodology, and data sources. The underidentification test is an LM test
of whether the equation is identified and excluded instruments are correlated with endogenous regressors.
Endogeneity test exam ines the null that specified endogenous regressors can be treated as exogenous.
Weak identification test checks whether the instrum ents are weak. Panel-robust standard errors are reported
in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
Source: Authors’ own calculations.

The finding that the indirect effect of aid on inclusive growth through an identified channel
tends to vanish with increased levels of access to health and education, is observed by a
number of scholars. Collier, for example, (1999) argues that in a good policy environment,
aid may be beneficial but only up to a point, because after a certain point, it creates a negative
effect by its sheer size.
17

Although other innovative sources of international development financing such as non-DAC
aid and private philanthropy continue to grow, foreign aid remains an important and
complementary source of funding for development cooperation. However, foreign aid has to
be directed to the right sectors and used in a more catalytic manner so as to leverage other
sources of development finance. This research points to the importance of access to
inexpensive and good quality health and education services for both economic and human
development. A greater allocation of public funds, foreign aid included, to health and
education is needed to facilitate the development of inclusive growth.
Beyond aid
While financial resources will continue to play an important role in achieving inclusive
growth, public goods and policies in areas ‘beyond aid’ such as structural change,
employment growth, financial systems and governance create an enabling environment to
inclusive growth.
This analysis controls for some of the important variables that feature in a policy environment
where aid could be conducive to inclusive growth. The first control variable, employment
growth, has a positive impact on inclusive growth, but the effect is not significant. This is in
general applied to the control variables of governance and financial depth. However, value
added (VADD) and urbanization have been observed to make a significant contribution to
inclusive growth. This evidence has important policy implications.
As argued by Dollar and Burnside (2000), ‘aid would be more effective if it were more
systematically conditioned on good policy’. An enabling environment would include, among
others, a progressive labour market that affords rapid employment growth, which is the main
instrument of inclusive growth. There should be a better balance in the development of the
agricultural, industrial and services sectors so that all segments of the population can
participate in the growth process. A balanced development between rural areas and cities
could facilitate not only labour mobility (which is driven by development opportunities) but
also development and the reduction of poverty and inequality. An enabling environment
should also encompass a financial system that offers wider access to people and an efficient
regulatory system.
A post-2015 global development framework that would extend ‘beyond aid’ necessitates a
renewed partnership to set up an enabling policy and regulatory environment for inclusive
growth, enhances the coherence of all national policies with international development, and
links national and international efforts in a mutually supportive manner. A renewed global
partnership with internationally agreed collective action in these areas is crucial for realizing
the vision of inclusive and sustainable development, as expressed in the Millennium
Declaration.16
When foreign aid is measured by the ratio of ODA to GDP in Table 2, three models are still
used to examine each of the three transmission channels (access to water, access to
sanitations and primary school enrolment). Statistical tests for the three models suggest that
these are well identified, with regressors being endogenous. Although the instruments
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See UN System Task Team on the Post-2015 UN Development Agenda (UN/DESA, UNDP and others): A
Renewed Global Partnership for Development, March 2013.
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generated by the backward-filtering are correlated with endogenous regressors, the
correlation is only weak.
The LIML estimates in Table 2 confirm the findings for the effects of foreign aid being
channelled through ‘access to sanitation’ or ‘primary school enrolment’, but its effect through
the access-to-water channel is less evident, although p-values for ODA and ODA× WATER
are close to the significance level. The findings on the significant impact of sectorial structure
and urbanization on inclusive growth are confirmed; and a significant positive effect was
observed for financial depth.
Table 2: The inclusive growth effect of foreign aid measured by ODA/GDP
Dependent variable:
Inclusive growth (INCGR)
Lag dependent var.
ODA to GDP ratio (ODA)
Access to water (WATER)
ODA × WATER

Channels of transm ission
Access to
Primary school
Access to water
sanitation
enrolment
0.906***
[0.060]
0.381
[0.240]
-0.002
[0.006]
-0.090
[0.063]

Access to sanitation (SANIT)

0.858***
[0.047]
0.147*
[0.085]

-0.007
[0.005]
-0.048*
[0.026]

ODA × SANIT
Prim ary school enrolm ent (PSCHOOL)

0.000
[0.005]
-0.112*
[0.059]

ODA × PSCHOOL
'Beyond aid'
Em ploym ent growth (EMGR)
Value added (VADD)
Governance (WGI)
Financial depth (M2)
Urbanization (URBAN)
Constant

0.898***
[0.068]
0.503*
[0.260]

0.035
[0.152]
0.008**
[0.003]
0.000
[0.001]
0.003
[0.003]
0.006
[0.007]
-0.003

0.134
[0.101]
0.006**
[0.003]
-0.001
[0.000]
0.003*
[0.002]
0.014**
[0.006]
-0.002

0.029
[0.117]
0.008**
[0.004]
0.000
[0.001]
0.002
[0.002]
0.005
[0.006]
-0.003

[0.002]

[0.001]

[0.002]

Num ber of countries

74

74

74

Observations

945

945

913

-0.234

-0.229

-0.216

Underidentification test (P-value)

0.10

0.05

0.09

Endogeneity (P-value)

0.04

0.03

0.07

Weak identification test (F-Stat)

0.24

0.34

0.27

Adjusted R-squared

Note: This table reports the evidence on the effectiveness of foreign aid for inclusive growth,
where foreign aid is measured by the ratio of ODA over GDP. See Table 1 for m ore notes.
Source: Authors' own calculations.
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6

Conclusion

This paper investigated the importance of an enhanced global partnership in areas such as
foreign aid for inclusive growth. Inclusive growth is envisaged to provide all people with
equal opportunity to contribute to the growth process and to enjoy the gains of increased
wealth. Based on the traditional Solow growth model, the theoretical section of the paper
modelled inclusive growth as a different kind of growth which envisages declines in
inequality and improved social opportunities. Foreign aid, with plausible parameter values for
substitution in production, could exert a favourable impact on income distribution and
inclusive growth.
Next, the empirical section employed an extended model, which paid special attention to the
transmission channels (in terms of social opportunities such as access to health and
education) through which aid can promote growth inclusiveness. A dynamic panel data study
based on annual data for 74 countries over 1993-2011 was conducted, using the growth rate
of inequality-adjusted HDI to proxy inclusive growth. To address the issue of endogeneity in
a large T dynamic panel data model, this research applied the ‘doubly-filtered’ LIML
estimator from Akashi and Kunitomo (2010, 2012). The evidence shows that foreign aid has
significantly spurred inclusive growth in aid recipient countries, especially through three
transmission channels, i.e., access to water, access to sanitation and primary school
enrolment. More public funds should be allocated to health, education as well as
infrastructure, technology transfer, policy and regulatory mechanism, and mass housing to
encourage the development of inclusive growth. Effective subsidy policies should be
undertaken to provide the poor with better access to education and health services.
The evidence also suggests that a prerequisite of inclusive growth is an inclusive environment
characterized, among others, by progressive labour markets, balanced economic structures,
smooth urbanization processes, and efficient financial and regulatory systems. As inclusive
growth envisages providing equal opportunity for people everywhere to contribute to the
growth process and to reap its benefits, relevant policies need to be designed according to the
unique characteristics of each local society. With improved policies in these areas ‘beyond
aid’, the potential effectiveness of aid for inclusive growth will increase.
This research has important implications for a post-2015 global development framework that
extends ‘beyond aid’. First, foreign aid will continue to be an important funding source for
development cooperation and will be used to leverage other sources of development finance.
Second, a new global framework should support national policy choices and development
paths, respect domestic policy space in areas such as development finance, employment,
structural change, governance and migration, and calls for national economic and social
transformations in these areas. Moreover, it should boost global partnership so as to ensure
that donors fulfil their ODA commitments, harmonize global goals with national targets and
the needs of developing countries, stimulate the coherence of all national policies with
international development and extend international collective action to tackle development
challenges such as inequality, financial crisis and climate change.
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Appendix
Appendix Table 1: The variables

Variable
INCGR

Description

Source

The inclusive growth, the growth rate of IHDI. The
regression uses ln(1+INCGR/100).

Own calculation

IHDI

Inequality-adjusted HDI, based on Technical Note 2
from UNDP (2011).

Annual data on HDI from UNDP HDI
Office.

NAT

Net aid transfer (NAT ) (% of GDP). The regression
uses ln(1+NAT/100).

Aid data from the Center for Global
Development (Washington, DC) based on
Roodman (2006) and GDP data from the
WDI (World Bank 2012)

ODA

Net official development assistance (ODA) received
(% of GDP). The regression uses ln(1+ODA/100).

-"-

WATER
SANIT

Improved water source (% of population with access). WDI (World Bank 2012)
The regression uses ln(WATER).
Improved sanitation facilities (% of population with
access). The regression uses ln(SANIT).

PSCHOOL Total primary school enrolment (% net). The
regression uses ln(PSCHOOL).

-"-"-

EMGR

Growth rate of employment to population ratio (total
%, 15+). The regression uses ln(1+EMGR/100).

-"-

VADD

The first principal component of values added of
agriculture, industry and services in log.

Calculation based on data from WDI
(2012)

WGI

The overall governance quality measured by the
average of voice and accountability, political stability
and absence of violence, government effectiveness,
regulatory quality, rule of law, and control of
corruption.

Kaufmann, Kraay and Mastruzzi (2012)

M2

Money and quasi money (M2) (% of GDP). The
regression uses ln(M2).

WDI (World Bank 2012)

Urban population (% of total). The regression uses
ln(URBAN).

-"-

URBAN

Source: Compiled by authors.
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Appendix Table 2: List of the 74 aid recipient countries considered in this paper
Country name

Country code

Country nam e

Country code

Albania

ALB

Lithuania

LTU

Argentina

ARG

Latvia

LVA

Armenia

ARM

Morocco

MAR

Burundi

BDI

Moldova

MDA

Bulgaria

BGR

Mexico

MEX

Belize

BLZ

Mali

MLI

Bolivia

BOL

Mozambique

MOZ

Brazil

BRA

Malawi

MWI

Central African Republic

CAF

Malaysia

MYS

Chile

CHL

Namibia

NAM

China

CHN

Nicaragua

NIC

Cote d'Ivoire

CIV

Nepal

NPL

Cam eroon

CMR

Pakistan

PAK

Colombia

COL

Panama

PAN

Costa Rica

CRI

Peru

PER

Czech Republic

CZE

Philippines

PHL

Dom inican Republic

DOM

Paraguay

PRY

Egypt, Arab Rep.

EGY

Romania

ROU

Estonia

EST

Russian Federation

RUS

Fiji

FJI

Rwanda

RWA

Ghana

GHA

Senegal

SEN

Guyana

GUY

El Salvador

SLV

Honduras

HND

Slovak Republic

SVK

Croatia

HRV

Slovenia

SVN

Hungary

HUN

Swaziland

SWZ

Indonesia

IDN

Thailand

THA

India

IND

Tunisia

TUN

Iran, Islam ic Rep.

IRN

Turkey

TUR

Jamaica

JAM

Tanzania

TZA

Jordan

JOR

Uganda

UGA

Kazakhstan

KAZ

Ukraine

UKR

Kenya

KEN

Uruguay

URY

Kyrgyz Republic

KGZ

Venezuela, RB

VEN

Cam bodia

KHM

Vietnam

VNM

Lao PDR

LAO

Yemen, Rep.

YEM

Sri Lanka

LKA

South Africa

ZAF

Zambia

ZMB

Lesotho
LSO
Source: Compiled by the authors.
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