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Abstract 

The Government of Bangladesh (GoB) aspires to achieve the status of a Middle Income 

Country by the year 2021, which symbolically marks the 50th year of the country’s 

independence, and aims to become a developed nation by the year 2041. The International 

Monetary Fund (IMF) has ranked Bangladesh as the 33rd largest economy in the world in PPP 

terms, and the country’s economy is still growing. Among the many factors of growth, 

development aid or foreign aid is considered one of the important sources of finance which 

comes from different governments and other agencies to support and tackle the infrastructure, 

socioeconomic, political and environmental development challenges of developing countries. 

Now an emerging economy in South Asia, Bangladesh, since her independence in 1971, has 

received substantial amounts of foreign assistance from various donor countries and agencies.  

This paper aims to analyze 44 years’ data from the period 1971-2014 to show if foreign aid, in 

the forms of technical and non-technical aid, has significant positive effects on the economic 

growth of Bangladesh. The analysis also looks at the panel data of 36 developing countries to 

see the macroeconomic dynamics of technical and non-technical aid for the developing 

countries around the world and compare it with Bangladesh’s dynamics. The analysis 

demonstrated that, when foreign aid takes the form of technical and non-technical assistance, 

its effects on improving economic conditions in less-developed countries (among the 36 

sampled countries) are inconclusive and without any clear pattern, whereas, for Bangladesh, 

technical assistance can have a negative significant and non-technical assistance a positive but 

insignificant impact. 

Introduction 

Summary 

In 2015, by the World Bank’s estimates of Gross National Income (GNI) per capita, 

Bangladesh showed improved economic performance becoming one of the lower-middle 

income countries, joining the countries with annual incomes of $1,046 to $4,125 (The World 

Bank 2015). The Government of Bangladesh (GoB) now aspires to achieve the status of a 

Middle Income Country by the year 2021, which symbolically marks the 50th year of the 

country’s independence, and aims to become a developed nation by the year 2041, extending 

its Vision 2021 to Vision 2041 (albd.org 2013). By different researchers and schools of thought, 
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among the many factors of growth, development aid or foreign aid is considered one of the 

important sources of finance which comes from different governments and other agencies to 

support and tackle the infrastructure, socioeconomic, political and environmental development 

challenges of developing countries (Sachs 2004) (Stiglitz 2002) (Wolfensohn, et al. 2002). 

Bangladesh, one of the most populous developing countries in the world (Knoema 2016), 

received about US$ 65,439.116 million in foreign aid during the 1971-2015 period (Economic 

Relations Division 2016). This paper aims to analyze 44 years’ data from the period 1971-2014 

to show if foreign aid, in the forms of technical and non-technical aid, has significant positive 

effects on the economic growth of Bangladesh and other developing countries. For the 

developing countries group, the present research uses panel data econometrics analysis, so that 

both the time-space dimensions and effect are captured for the countries of the study, and can 

be compared with the dynamics only for Bangladesh’s time series analysis. The research also 

aims to find whether the finding is consistent with earlier research findings. 

Background of the Study 

What is Foreign Aid? 

The standard definition of foreign aid comes from the Development Assistance Committee 

(DAC) of the Organization for Economic Cooperation and Development (OECD) which first 

defined the term in 1969, and tightened the definition in 1972. OECD defines foreign aid (or 

the equivalent term, foreign assistance) as financial flows, technical assistance, and 

commodity flows to countries and territories on the DAC List of Official Development 

Assistance (ODA) Recipients and to multilateral institutions which are provided by official 

agencies, including state and local governments, or by their executive agencies; and each 

transaction of which (a)  is administered with the promotion of the economic development 

and welfare of developing countries as its main objective; and (b) is concessional in character 

and conveys a grant element of at least 25 per cent (calculated at a rate of discount of 10 per 

cent) (OECD 2016). 

Grants and subsidized loans are referred to as concessional financing, whereas loans that carry 

market or near-market terms (and therefore are not foreign aid) are non-concessional 

financing. According to the DAC, a loan counts as aid if it has a “grant element” of 25 percent 

or more, meaning that the present value of the loan must be at least 25 percent below the present 

value of a comparable loan at market interest rates (usually assumed by the DAC – rather 
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arbitrarily -- to be 10 percent with no grace period). Thus, the grant element is zero for a loan 

carrying a 10 percent interest rate, 100 percent for an outright grant, and something in-between 

for other loans.  

The DAC classifies aid flows into three broad categories. Official development assistance 

(ODA) is the largest, consisting of aid provided by donor governments to low and middle 

income countries. Official assistance (OA) is aid provided by governments to richer countries 

with per capita incomes higher than approximately $9,000 (e.g., Bahamas, Cyprus, Israel and 

Singapore) and to countries that were formerly part of the Soviet Union or its satellites. Private 

voluntary assistance includes grants from non-government organizations, religious groups, 

charities, foundations, and private companies. When discussing foreign aid, most people have 

in mind ODA. The net ODA of the world reached 144 Billion USD in 2016, whereas it was 

around 35 Billion USD in the 60s (Figure 1). 

Figure 1: Net ODA Total, Million US dollars, 1971 – 2015 

 

Source: OECD (2016), Net ODA (indicator). doi: 10.1787/33346549-en (Accessed on 27 July 2016) 

Technical Aid 

Technical assistance is recorded by the OECD under ‘technical cooperation’. Technical 

cooperation is defined as activities whose primary purpose is to augment the level of 

knowledge, skills, technical know-how or productive aptitudes of the population of developing 

countries, i.e., increasing their stock of human intellectual capital, or their capacity for more 

effective use of their existing factor endowment. Technical assistance is intended to fill skills 

and knowledge gaps in developing countries.  
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TA comes in two forms: It is either linked to other aid projects, providing the technical 

component and know-how for these aid projects, or TA constitutes free-standing initiatives 

focusing on training and skills transfer. 

Who Gives Aid, and Who Receives It? 

Historically most aid has been given as bilateral assistance directly from one country to 

another. Donors also provide aid indirectly as multilateral assistance, which pools resources 

together from many donors. The major multilateral institutions include the World Bank; the 

International Monetary Fund; the African, Asian, and Inter-American Development Banks, and 

various United Nations agencies such as the United Nations Development Programme. The 

different components of net ODA are largely bilateral projects and technical assistance, 

multilateral aid, humanitarian aid and net debt forgiveness grant (Figure 2). 

Figure 2: Components of Net ODA (in US$M) 

 

Source: aidflows.org (2016), Components of Net ODA. http://www.aidflows.org/ (Accessed on 27 July 2016) 

Figure 3: Net ODA USD Billion (2015) 

 

Source: “Development aid in 2015 continues to grow despite costs for in-donor refugees”, OECD, 13 April 2016. 
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Donors have pledged, since the 1960s, to devote 0.7 percent of their income as aid, most 

recently at Financing for Development Conference in Monterrey in March 2002, but only a 

handful of small donors have achieved this level of aid. While USA gives out the most 

development assistance in monetary terms (Figure 3), it is quite opposite when we consider in 

percentage GDP terms. In 2015 the following are the amounts spent as a percentage of the top 

donor countries’ gross national income: Sweden 1.40%, Norway 1.05%, Luxembourg 

0.93%, Denmark 0.85%, Netherlands 0.76%, United Kingdom 0.71%, Finland 0.56%, 

Switzerland 0.52%, Germany 0.52%, Belgium 0.42%, France 0.37%, Ireland 0.36%, Austria 

0.32%, Canada 0.28%, New Zealand 0.27%, Australia 0.27%, Iceland 0.24%, Japan 0.22%, 

Italy 0.21%, United States 0.17% (OECD 2016). 

Why do Donors Give Aid? 

Donors have a variety of motivations for providing aid, only some of which are directly related 

to economic development (bbc.co.uk 2014) (Bandyopadhyay and Vermann 2013) (Ali, Banks 

and Parsons 2015) (Roberts, Hite and Chorev 2015). There is little question that foreign policy 

and political relationships are the most important determinants of aid flows. 

Many people see the main rationale for aid as fighting poverty. Donors generally provide their 

most concessional aid to the poorest countries, and some aid programs are designed explicitly 

with this objective in mind. 

Figure 4: ODA$ per Capita (2014) 

 

Source: http://stats.oecd.org/ 

Country size matters as well. Large countries, such as Bangladesh, Indonesia, Nigeria, and 

Pakistan receive relatively small amounts of aid on a per capita basis, even though hundreds of 
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millions of people live in poverty in these countries. By contrast, some small countries receive 

very large amounts. For political reasons, donors generally want to influence as many countries 

as possible, which tends to lead to a disproportionate amount of aid going to small countries 

(Figure 4). 

Bilateral aid is often designed at least partially to help support the economic interests of certain 

firms or sectors in the donor country. Multilateral aid is less prone to these pressures, although 

by no means immune. 

History of Bangladesh’s Foreign Aid and Economic Growth 

Since her independence in 1971, Bangladesh has received substantial amounts of foreign 

assistance from various donor countries and agencies. The emergence of Bangladesh as an 

independent state was accompanied by a devastation of the economy.  

In the very early years of independence, the country's industrial production had almost come 

to a halt, agricultural output had declined and the normal trading activities had virtually ceased. 

Without the help of the international community and massive inflow of foreign aid, it was 

almost impossible for the new nation to survive. Bangladesh started receiving foreign aid 

largely in the forms of food aid and disaster relief. Aid inflows gradually increased (Figure 5 

and Figure 6) with growth in the country's development needs and along with the increase in 

volume, the aid became diversified.  

Figure 5: Bangladesh GDP growth rates and percentage of Aid 

 

Source: Data from The World Bank, Last updated: Oct 7, 2016 

 (20.00)

 (15.00)

 (10.00)

 (5.00)

 -

 5.00

 10.00

 15.00

1
9

71
1

9
72

1
9

73
1

9
74

1
9

75
1

9
76

1
9

77
1

9
78

1
9

79
1

9
80

1
9

81
1

9
82

1
9

83
1

9
84

1
9

85
1

9
86

1
9

87
1

9
88

1
9

89
1

9
90

1
9

91
1

9
92

1
9

93
1

9
94

1
9

95
1

9
96

1
9

97
1

9
98

1
9

99
2

0
00

2
0

01
2

0
02

2
0

03
2

0
04

2
0

05
2

0
06

2
0

07
2

0
08

2
0

09
2

0
10

2
0

11
2

0
12

2
0

13
2

0
14

GDP growth % ODA/GDP %



The Effect of Technical and Non-technical Aid on the Economic Growth of Bangladesh and other Developing Countries 

  Page 9 of 33 

Figure 6: Net ODA and TA to Bangladesh in US$M 

 

Source: http://stats.oecd.org/Index.aspx?DataSetCode=Table2A 

Most major donors of foreign aid to Bangladesh are now members of an Aid Consortium, often 

referred to as the Aid Group, which meets every year to review developments in the economy 

of Bangladesh and to pledge aid according to the judgements on its aid requirements. Members 

of the Aid Group include Australia, Belgium, Canada, Denmark, France, Finland, Germany, 

Italy, Japan, Netherlands, Norway, Sweden, Switzerland, UK, USA, IDA, ADB, EU, IFAD, 

UN agencies, the Ford Foundation and Asia Foundation. Non-Aid Group donors of foreign aid 

to Bangladesh include China, India, Kuwait, Pakistan, Saudi Arabia, South Korea, Spain, UAE, 

the IDB and OPEC (Rahman 2015).  

Figure 7: Sources of ODA in Bangladesh, Top 15 donors in percentage (last 5 year avg.) 
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Figure 8: Aid allocation by sector 

 

Source: http://aims.erd.gov.bd/AIMS/Charts/ChartAidAllocationBySector 

Bangladesh receives most of her foreign aid from the UK, EU, USA, ADB, and IDA (Figure 

7). These aids recently are allocated mostly to the education, health, power and transport sectors 

(Figure 8). 

Bangladesh is now an emerging economy in South Asia, with her annual exports of over $30 

billion in 2015-16 mainly from Knitwear and garment products, remittances equivalent to $14 

billion in 2015-16, and a gross domestic product (GDP) growth of over 6.0 percent despite its 

confrontational politics and global economic slowdown over the last few years (Bangladesh 

Bank 2017).   

Our dependency on foreign aid for the development project has reduced from 88% in 1972 to 

only 2% in 2010. PPP adjusted per capita GDP (in constant 2011 international $) stood at 3,132 

US dollar in 2015 compared to 1,287 USD in 1990.  

The International Monetary Fund (IMF) has ranked Bangladesh as the 33rd largest economy in 

the world in PPP terms (IMF 2016). Goldman Sachs has included Bangladesh among the next 

eleven (N-11) emerging economies of the 21st century after Brazil, Russia, India and China 

(Wilson and Stupnytska 2007).  It is quite apparent that the country has made a commendable 

progress since independence (Helal and Hossain 2013). 
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Literature Review: Decades of diverse findings 

Controversies about aid effectiveness are decades old. Critics such as Milton Friedman 

(Friedman 1958), Peter Bauer (Bauer 1972), and William Easterly (Easterly 2001) have 

mentioned that aid has enlarged government bureaucracies, perpetuated bad governments, 

enriched the elite in poor countries, or just been wasted. They refer to widespread poverty in 

Africa and South Asia despite three decades of aid, and point to countries that have received 

substantial aid yet have had disastrous records such as the Democratic Republic of the Congo, 

Haiti, Papua New Guinea, and Somalia. In their eyes, aid programs should be dramatically 

reformed, substantially curtailed, or eliminated altogether.  

Supporters, while agreeing these claims as partially correct, counter that these arguments are 

overstated. Joseph Stiglitz (Stiglitz 2002), James D. Wolfensohn, Nicholas Stern and others 

(Wolfensohn, et al. 2002), Jeffrey Sachs (Sachs 2004)  have argued that although aid has 

sometimes failed, it has supported poverty reduction and growth in some countries and 

prevented worse performance in others. They believe that many of the weaknesses of aid have 

more to do with donors than recipients, and point to a range of successful countries that have 

received significant aid such as Botswana, Indonesia, Korea, Mozambique and Tanzania 

(Radelet 2006). 

Empirical evidence is also mixed, with different studies reaching different conclusions 

depending on the time frame, countries involved, and assumptions underlying the research. 

Griffin and Enos launch this literature by reporting zero or negative bivariate correlation 

between aid receipts and growth in 27 countries (Griffin and Enos 1970), a finding essentially 

echoed by Weisskopf (Weisskopf 1972). Boone ushers in the current wave of aid-growth 

studies with more complete data than any predecessor. Across 96 countries, between 1971 and 

1990, he finds no relationship between aid receipts and investment (Boone 1996). In Perkins’ 

study the finding illustrates a controversy whether aid has any effect on the economic growth 

of the recipient country (Perkins, Radelet and Lindauer 2006). In another study to find the 

relation between aid and efficiency the findings were inconclusive and the researchers could 

not find any clear pattern (Veiderpass and Andersson 2007). 

As a whole, the following three broad views emerge from the extant literature:  
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a. Aid has a positive relationship with growth on average across countries (although not 

in every country) 

b. Aid has no effect on growth, and may actually undermine growth 

c. Aid has a conditional relationship with growth, helping to accelerate growth under 

certain circumstances 

Several early studies found a positive relationship between aid and growth (Papenek 1973) 

(Levy 1988) (Hansen and Tarp 2000) (Clemens, Radelet and Bhavnani 2004). Gulati found a 

significant positive partial correlation between aid and growth in 51 countries during 1950-

1965, but not in the Americas (Gulati 1978). On the other hand, Peter Bauer was perhaps the 

most outspoken proponent of the view that aid has no effect on growth (Bauer 1972), although 

he never provided systematic empirical evidence to support his argument. Many later empirical 

studies did reach the conclusion of no relationship between aid and growth (Mosley 1980) 

(Mosley, Hudson and Horrell 1987) (Dowling and Hiemenz 1982) (Singh 1985) (Rajan and 

Subramanian 2005). 

The “conditional” strand of the literature has three subcategories, with the effectiveness of aid 

depending on the characteristics of the recipient country, the practices and procedures of the 

donors, or the type of activity that the aid supports. Jonathon Isham, Dani Kaufmann, and Lant 

Pritchett opened this line of research by finding that World Bank projects had higher rates of 

returns in countries with stronger civil liberties (Isham, Kaufmann and Pritchett 1995). In a 

very influential study Craig Burnside and David Dollar concluded that aid stimulated growth 

in countries with good policies, but not otherwise (Burnside and Dollar 2000).  

Other researchers have proposed different country characteristics that might affect the aid-

growth relationship, including export price shocks, climatic shocks, the terms of trade, 

macroeconomic and trade policies, institutional quality, warfare, type of government, and 

location in the tropics (Collier and Dehn 2001) (Guillaumont and Chauvet 2001) (Chauvet and 

Guillaumont 2002)  (Collier and Dollar 2002) (Burnside and Dollar 2004) (Collier and Hoeffler 

2002) (Dalgaard, Hansen and Tarp 2004) (N. Islam 2003).  

In a World Bank research, it is explained that aid works better (or in a stronger version, aid 

works only) in countries with good policies and institutions (The World Bank 2000). These 

findings have had an enormous impact on donors. The concept feeds directly into the World 

Bank’s Performance Based Allocation (PBA) system for distributing concessional 
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International Development Association (IDA) funds, and was the foundation for the United 

States’ new Millennium Challenge Account (Radelet 2003). Another paper demonstrated that 

when foreign aid takes the form of technical assistance it can have important effects on 

improving economic conditions in poor countries, at least when it is administered efficiently 

(Annen and Kosempel 2009). 

Similar studies have been conducted in the context of Bangladesh as well, and the results are 

again diverse in nature. Islam analyzes 27 years (1972-1998) data, and found the effects of aid 

on GDP growth are barely positive, but highly insignificant (Islam 1992). Aid has negative 

effect on growth due to institutional constraints in a different study (Ahmed 1992). Quazi 

worked on 27 years’ data from 1973 to 1999 and found little positive effect of aid on GDP 

growth (Quazi 2005). Aid has little impact on the country’s socioeconomic development of 

Bangladesh – concluded another study (Abu-Obaydullah 2007). Quibria found that Bangladesh 

achieved mixed (both positive and negative contributions) results in aid effectiveness (Quibria 

2010). In a recent study Hossain analyzes 33 years’ data (1980-2012), and found that foreign 

aid has positive effect on the economic growth of Bangladesh and it is statistically significant 

in two out of eight models (Hossain 2014).  

This study aims to be different from the earlier research by diving the foreign aid into technical 

assistance and non-technical assistance and separately try to see their effects. This also aims to 

analyze data for a longer period of time i.e. 44 years of data from 1971 to 2014. In the context 

of Bangladesh, both of these together is not done yet in the previous research on foreign aid. 

Methodology  

Derivation of the Model 

The theoretical analysis is based on a small open economy version of the Solow and Swan 

growth model (Solow 1956, Swan 1956). Here I consider a Cobb-Douglas production function 

of a given recipient country of foreign aid, and follow the derivation methodology of Annen 

and Kosempel (Annen and Kosempel 2009). I consider the following production function: 

 𝑌𝑡 = 𝐸𝑡  𝐾𝑡
𝛼 𝐿𝑡

1−𝛼   (1) 



The Effect of Technical and Non-technical Aid on the Economic Growth of Bangladesh and other Developing Countries 

  Page 14 of 33 

where Y is gross domestic product (GDP), E is total factor productivity, L is population, K is 

level of capital in year t. The country receives foreign aid in the form of technical (TA) and 

non-technical assistance (NTA). I assume that TA affects the production technology in the 

following way: 

 𝐸𝑡 =  [1 +  
𝑇𝐴𝑡

𝐿𝑡
] 𝑋𝑡 (2) 

where X is the level of labor augmenting technology. Non-technical aid affects the resource 

constraint, which is given by, 

  𝑌𝑡 =  𝐶𝑡 + 𝐼𝑡 + 𝑁𝑋𝑡 −  𝑁𝑇𝐴𝑡 (3) 

where C denotes consumption expenditures, I is capital investment expenditures, and NX is 

net exports. I assume that the population and technology grow at the exogenous rates n and g 

respectively, where 𝐿𝑡 =  𝐿0𝑒𝑛𝑡 and 𝑋𝑡 =  𝑋0𝑒𝑔𝑡. The law of motion for capital is given by, 

 �̇�𝑡 =  𝐼𝑡 −  𝛿𝐾𝑡 (4) 

where δ denotes the rate of capital depreciation. The law of motion for net foreign asset 

holdings A is given by, 

 �̇�𝑡 =  𝑁𝑋𝑡 +  𝑟𝐴𝑡 (5) 

where r is the exogenous world real interest rate. The relationship between output (GDP) and 

income (Z) variables is given by, 

 𝑍𝑡 =  𝑌𝑡 +  𝑟𝐴𝑡 + 𝑁𝑇𝐴𝑡 (6) 

Like the standard Solow-Swan model, the current model incorporates a constant and 

exogenous savings rate, s. As such, consumption and national savings S satisfy the following 

equations: 

 𝐶𝑡 = (1 − 𝑠) 𝑍𝑡 (7) 

 𝑆𝑡 =  𝑠𝑍𝑡 (8) 
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Savings can be allocated to acquire more capital, or more foreign assets (or equivalently to pay 

down foreign debt), that is, 𝑆𝑡 =  𝐼𝑡 + 𝐴𝑡. I assume that only a fraction (θ) of the capital stock 

owned by the residents can serve as collateral to international debt. Formally, 

 𝐴𝑡 ≥  −𝜃𝐾𝑡 where 0 ≤  𝜃 ≤ 1 (9) 

Equation (9) may or may not be binding, depending on how initial conditions compare to long-

run outcomes. When an economy faces a binding borrowing constraint it will mortgage all of 

its allowable physical capital, 

 𝐴𝑡 =  −𝜃𝐾𝑡 (10) 

Now I rewrite and transform the system by dividing all variables by the number of effective 

units of labor (XL) for example, 𝑦 ≡  
𝑌

𝑋𝐿
 and k ≡  

𝐾

𝑋𝐿
. The transformed system is given by: 

 𝑦𝑡 =  𝑇𝐴𝐿𝑡
1−𝛼 𝑘𝑡

𝛼 (11) 

 𝑦𝑡 =  𝑐𝑡 +  𝑖𝑡 + 𝑛𝑥𝑡 − 𝑛𝑡𝑎𝑡 (12) 

 �̇� =  𝑖𝑡 − (𝛿 + 𝑛 + 𝑔)𝑘𝑡 (13) 

 �̇�𝑡 =  𝑛𝑥𝑡 + (𝑟 − 𝑛 − 𝑔) 𝑎𝑡 (14) 

 𝑧𝑡 =  𝑦𝑡 +  𝑟𝑎𝑡 + 𝑛𝑡𝑎𝑡 (15) 

 𝑐𝑡 = (1 − 𝑠)𝑧𝑡 (16) 

 𝑎𝑡 =  −𝜃𝑘𝑡 (17) 

where TAL denotes one plus the level of foreign TA per capita. Combining these equations, 

and simplifying the system to a single differential equation we can get, 

 
�̇�𝑡

𝑘𝑡
=  

𝑠

1−𝜃
 𝑇𝐴𝐿𝑡

1−𝛼 𝑘𝑡
𝛼−1 −  [𝑛 + 𝑔 +

𝛿− 𝜃𝑠𝑟

1−𝜃
] +  

𝑠

1−𝜃
 
𝑛𝑡𝑎𝑡

𝑘𝑡
 (18) 

In order to solve the model, I make some assumptions about the dynamics of foreign aid.  

1) aid is temporary, and therefore in the long-run aid levels are zero: 𝑇𝐴∗ = 0, 𝑁𝑇𝐴∗ = 0. 

2) the aid variables TAL and nta converge to their steady-state values at the constant rates 

µ and λ, respectively. 
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Under these conditions, equation (18) implies that k converges to the steady-state value: 

 𝑘∗ = [
𝑠

𝛿+(1−𝜃)(𝑛+𝑔)−𝜃𝑠𝑟
]

1

1−𝛼
 (19) 

A log-linear approximation of equation (18) around the steady-state yields: 

 
�̇�𝑡

𝑘𝑡
=  𝛽 ln 𝑇𝐴𝐿 − 𝛽 [ln 𝑘𝑡 − ln 𝑘∗] +  

𝑠

(1−𝜃)𝑘∗  𝑛𝑡𝑎𝑡 (20) 

Where, 

 𝛽 ≡ (1 − 𝛼) [𝑛 + 𝑔 +
𝛿

1−𝜃
−

𝜃𝑠𝑟

1−𝜃
] (21) 

The solution to equation (20) is given by, 

 ln 𝑘𝑡 − ln 𝑘0 = (1 − 𝜂1)[ln 𝑘∗ − ln 𝑘0] + 𝜂2 ln 𝑇𝐴𝐿0 + 𝜂3 ∗ 𝑛𝑡𝑎0  (22) 

Where, 

 𝜂1 ≡ 𝑒−𝛽𝑡 > 0 (23)  

 𝜂2 ≡ 𝛽 [
1

𝜇−𝛽
] (𝑒−𝛽𝑡 − 𝑒−𝜇𝑡) > 0 (24) 

 𝜂3 ≡
𝑠

(1−𝜃)𝑘∗ [
1

𝜆−𝛽
] (𝑒−𝛽𝑡 − 𝑒−𝜆𝑡) > 0 (25) 

Now I combine equations (11) and (22) to generate an expression for per capita income, 

 ln
𝑌𝑡

𝐿𝑡
− ln

𝑌0

𝐿0
= (1 − 𝜂1) ln 𝑋0 + 𝑔𝑡 + (1 − 𝜂1) ln 𝑦∗ − (1 − 𝜂1) ln

𝑌0

𝐿0
+ 𝜂4 ln 𝑇𝐴𝐿0 + 𝛼𝜂3 ∗ 𝑛𝑡𝑎0 (26) 

Where, 

 ln 𝑦∗ =
𝛼

1−𝛼
{ln 𝑠 − ln[(1 − 𝜃)(𝑛 + 𝑔) + 𝛿 − 𝜃𝑠𝑟]} (27) 

 𝜂4 ≡ [(1 − 𝛼)(𝑒−𝜇𝑡 − 𝑒−𝛽𝑡) + 𝛼𝜂2] (28) 

Here equation (26) is the base equation for the empirical part of the paper, and based on this, 

I estimate the following equation for the cross-country regression analysis: 

 𝑦𝑡 − 𝑦𝑡−1 = 𝑏0 + 𝑏1𝑦𝑡−1 + 𝑏2𝑇𝐴𝑡 + 𝑏3𝑁𝑇𝐴𝑡 + 𝑏4𝑉𝑡 + 𝜖𝑡 (29) 
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where t indexes periods. The variable 𝑦𝑡 is the logarithm of real per capita GDP in the last year 

of period t, 𝑇𝐴𝑡 is the logarithm of one plus the average of per capita TA. 𝑁𝑇𝐴𝑡 is in per 

effective units of labor – meaning it is the average of non-technical aid receipts per capita 

during period t divided by GDP per capita in 1971. There are no satisfying measures of 

technology, so aid divided by GDP as a proxy is used. However, in order to avoid issues of 

endogeneity, all per capita NTA observations is divided by GDP per capita in 1971. This 

procedure is accurate if technology growth is assumed to be constant and equal across 

countries. This assumption is maintained in most growth regressions in the literature. The 

vector 𝑉𝑡 is a vector of control variables that affect the steady state of country i. The control 

variables here are the logarithm of the investment rate, population growth, and the credit 

constraint parameter θ. I use Openness and Money/GDP lagged as proxy for the credit 

constraint of a country, and because of concerns of endogeneity lag it by one period (Burnside 

and Dollar 2000). I include inflation as an additional control variable, thereby following 

Burnside and Dollar (Burnside and Dollar 2000).  

While estimating the panel data of developing countries, I extend the model: 

 𝑦𝑖,𝑡 − 𝑦𝑖,𝑡−1 = 𝑏0 + 𝑏1𝑦𝑖,𝑡−1 + 𝑏2𝑇𝐴𝑖,𝑡 + 𝑏3𝑁𝑇𝐴𝑖,𝑡 + 𝑏4𝑉𝑖,𝑡 + 𝜙𝑖 + 𝜑𝑡 + 𝜖𝑖,𝑡 (30) 

Where i indexes countries, and t indexes periods, additionally φ and ϕ are country and time 

fixed effects.  

For the time series analysis of the Bangladesh data, I use a simpler version of the model as: 

 𝑦𝑖,𝑡 − 𝑦𝑖,𝑡−1 = 𝑏0 + 𝑏1𝑇𝐴𝑡 + 𝑏2𝑁𝑇𝐴𝑡 + 𝑏3𝑉𝑡 + 𝜖𝑡 (31) 

Where the vector 𝑉𝑡 is a vector of control variables logarithm of the investment rate, population 

growth, openness, and inflation – which is similar to other time series literatures on aid and 

growth (Hansen and Tarp 2000, Chowdhury and Das 2011). 

Estimation Technique 

Unit Root Tests 

Since this study uses time series data for the model in equation (31), it is therefore important 

to establish the stationarity of the data or what order they are integrated to make sure that the 

results obtained are not spurious. If time series data is non stationary and used for analysis, it 
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may give spurious results because estimates obtained from such data will possess non constant 

mean and variance. In this regard Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) 

tests were used to test for unit roots. The lags for the ADF test were automatically selected 

using the Schwarz’s Information Criterion (SIC), and the PP test was done automatically using 

Bartlett kernel spectral estimation method and Newey-West Bandwidth selection. 

The ADF test, developed by Dickey and Fuller (1979), is a procedure for testing whether a 

variable has a unit root or that the variable follows a random walk. The true model is assumed 

to be: 

 𝑦𝑡 =  𝛼 + 𝑦𝑡−1 + 𝑢𝑡  (32) 

The Dickey–Fuller test involves fitting the model:   

 𝑦𝑡 =  𝛼 +  𝜌𝑦𝑡−1 + 𝛿𝑡 + 𝑢𝑡   (33) 

by ordinary least squares (OLS). To control for serial correlation, the augmented Dickey–Fuller 

test fits a model of the form:  

 ∆𝑦𝑡 =  𝛼 +  𝛽𝑦𝑡−1 + 𝛿𝑡 + ζ1∆𝑦𝑡−1 + ζ2∆𝑦𝑡−2 + ⋯ + +ζ𝑘∆𝑦𝑡−k + 휀𝑡  (34) 

where k is the number of lags specified, α is the constant term and δt is the time trend. 

The Phillips-Perron test involves fitting (33), but the PP tests correct for any serial correlation 

and heteroskedasticity in the errors ut non-parametrically by modifying the Dickey Fuller test 

statistics. Phillips and Perron’s test statistics can be viewed as Dickey–Fuller statistics that have 

been made robust to serial correlation by using the Newey-West heteroskedasticity and 

autocorrelation consistent covariance matrix estimator (Phillips and Perron 1988). 

Fixed-effect (FE) estimation 

I use panel and time series data to estimate the impact of technical and non-technical aid on 

economic growth. For the developing countries panel data, I estimate equation (30) using the 

FE and AB-BB estimators as the preferred estimation modes. 

In the FE estimator, I use a country fixed effect to properly control for unobserved time 

invariant variables that may be correlated with some of the independent variables. I do not 

control for institutions, where only imperfect measures are available. Glaeser et al. provides a 
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discussion of the institutional measures used in the growth literature which highlights their 

limitations (Glaeser, et al. 2004). By using fixed effects, I avoid the limitations of institutional 

measures. Furthermore, fixed effects will also control for other permanent factors such as 

culture and initial level of technology. 

The equation for the fixed effects model is: 

 𝑦𝑖𝑡 =  β1𝑋𝑖𝑡 +  𝛼𝑖 + 𝑢𝑖𝑡  (35) 

With time and entity effects the model becomes: 

 𝑌𝑖𝑡 =  β0 +  β1𝑋1,𝑖𝑡 + ⋯ + β𝑘𝑋𝑘,𝑖𝑡 + 𝛾2𝐸2 + ⋯ + 𝛾𝑛𝐸𝑛 + 𝛿2𝑇2 + ⋯ + 𝛿𝑡𝑇𝑡 +  𝑢𝑖𝑡   (36) 

Where 𝑌𝑖𝑡 is the dependent variable (DV) where i = country and t = time, 𝑋𝑘,𝑖𝑡 represents 

independent variables (IV), β𝑘 is the coefficient for the IVs, 𝑢𝑖𝑡 is the error term. 𝐸𝑛 is the 

country n to capture the country fixed effects. Since they are binary (dummies) we have n-1 

entities included in the model. 𝛾2 is the coefficient for the binary regressors (entities), 𝑇𝑡 is time 

as binary variable (dummy), so we have t-1 time periods, 𝛿𝑡 is the coefficient for the binary 

time regressors. 

AB-BB Estimation 

Using a fixed effect estimator (FE) however raises econometric issues. There are estimators 

that are able to address the problem of unobserved country fixed effects which do not require 

the strict exogeneity assumption. Building on Arellano and Bond (Arellano and Bond 1991), 

Blundell and Bond (Blundell and Bond 1998) developed a system estimator (AB-BB) that 

allows 𝜖𝑡 to be correlated with future values of the other right-hand side variables in equation 

(30) (but not with current and past values) which is consistent with the generalized method-of-

moments (GMM). This estimator uses lagged level variables as instruments for first differences 

and lagged differences as instruments for level variables. 

Dependent Variable in both mode is the log difference of final GDP per capita across periods. 

Robust standard errors are used. In estimation AB-BB, aid variables are endogenous variables 

and investment/GDP is a predetermined variable and instrumented by all their lags.  
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Sargan test of overidentifying restrictions is performed without robust standard errors. AB(1) 

and AB(2) refers to the Arellano-Bond test for first and second order zero autocorrelation 

respectively.  

Autoregressive Distributed Lag (ARDL) approach 

The econometric procedure, for the time series analysis, adopted in this article follows the 

autoregressive distributed lag (ARDL) approach to cointegration adopted by Pesaran, Shin and 

Smith (Pesaran and Shin 1995, Pesaran, Shin and Smith 1996). The approach is now an 

established method of time-series modelling. The main advantage of the approach is that it can 

be applied irrespective of whether the regressors are I(1) or I(0). Inder shows that the ARDL 

approach yields precise estimates of long run parameters and valid t-statistics even in the 

presence of endogenous variables (Inder 1993). Pesaran and Shin also show that ARDL based 

estimators of long-run coefficients are super-consistent and valid inferences on the long-run 

parameters can be made using standard asymptotic theory (Pesaran and Shin 1995). The 

number of lags is selected using Akaike Information Criterion (AIC). 

The ARDL procedure involves two stages. In the first stage, each behavioural equation is 

transferred to the error correction form of the underlying ARDL model. The error correction 

version of the ARDL (p, q) in the variables Xt and Zt is given by:    

 ∆𝑋𝑡 =  𝛼 +  ∑ 𝐴𝑖∆𝑋𝑡−𝑖 + ∑ 𝐵𝑖∆𝑍𝑡−𝑗 + 𝐶0𝑋𝑡−1 + 𝐶1𝑍𝑡−1 + 𝑢𝑡  (35) 

where Xt is an endogenous variable, a is an intercept, Z is an explanatory variable and 𝑢𝑡 is the 

random error term. The F-statistic for the joint test of the coefficients C0 and Ct is computed 

to test for the long-run relationship between Xt and Zt. The null hypothesis is that the 

coefficients C0 and C1 in equation (35) are jointly equal to zero. In other words, the null 

hypothesis states that there is no long-run relationship between Xt and Zt. Then, the computed 

F-statistic is compared with the critical value bounds of the F-statistic that Pesaran et al. have 

tabulated (Pesaran, Shin and Smith 1996). If the computed F-statistic is higher (lower) than the 

upper (lower) bound of the critical value of F-statistic, the null hypothesis would be rejected 

(accepted). In second stage, if variables in each behavioural equation are found to be 

cointergrated (i.e., the null hypothesis is rejected), the ARDL method can be employed to 

estimate the dynamic structure of the behavioural equations using the OLS method. The 

dynamic structure of the ARDL (p, q) model takes the following form: 
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   𝑋𝑡 =  𝛼 +  ∑ 𝐴𝑖𝑋𝑡−𝑖 + ∑ 𝐵𝑖𝑍𝑡−𝑗 + 𝑚𝑡 (36) 

where Xt is an endogenous variable, a is an intercept, Z is a vector of explanatory variable, i 

and j are respectively a number of the lag length of Xt and Zt, and mt is the random error term. 

The F-test for cointegration is the test proposed by Pesaran and Shin (1995). The test for serial 

correlation is the Breusch-Godfrey Serial Correlation LM Test, the test for functional form is 

Ramsey’s RESET test, the test for normality is the test proposed by Bera and Jarque (1981), 

the test for heteroskedasticity is the Breusch-Pagan-Godfrey test. 

All estimations are carried out using EViews 9.5 in the Windows 10 operating system platform, 

except the AB-BB estimates which was done in Stata/SE 12.0 since EViews did not provide 

any suitable method to run the AB-BB estimates. 

Data and Source 

Bangladesh data on real GDP growth, foreign aid, investment/GDP ratio, population and 

inflation are collected for 1971–2014 periods.  

For the panel data analysis, similar data are collected for other developing countries. The 

selection was made to cover different continents, and considering the full availability of data 

across the same time series for all the variables. The countries are Angola, Benin, Bhutan, 

Burkina Faso, Burundi, Cambodia, Central African Republic, Chad, Comoros, Djibouti, 

Equatorial Guinea, Ethiopia, Gambia, Guinea, Guinea-Bissau, Lao PDR, Lesotho, Liberia, 

Madagascar, Malawi, Mali, Mauritania, Mozambique, Myanmar, Nepal, Niger, Rwanda, Sao 

Tome and Principe, Senegal, Sierra Leone, Sudan, Tanzania, Togo, Uganda and Zambia. 

The data on real GDP, investment/GDP ratio and inflation is collected from the World 

Economic Outlook (IMF 2016), Knoema (Knoema 2016), Penn World Table (Feenstra, Inklaar 

and Timmer 2016).  

The data on Foreign Aid and population growth is taken from the different issues of Bangladesh 

Economic Review (Ministry of Finance, GoB 2014), and OECD database (OECD 2016). 
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Findings and Discussion 

The unit root test results of the variables at the level and their 1st difference with different 

combination of constant and trend terms are shown in Table A and Table B. The ADF and 

Phillips-Perron tests confirm the stationarity of each of the time series variables at their first 

differences at 1 and 5 percent levels of significance. 

 

Table A: Augmented Dickey-Fuller test results for unit root 

Variables 

Level 1st Difference 

Constant Constant and Trend Constant Constant and Trend 

Test Statistic P-value Test Statistic P-value Test Statistic P-value Test Statistic P-value 

LNGDP 0.544500 0.9863 -1.691946 0.7373 -3.945682 0.0039 -4.517380 0.0043 

TA -3.253106 0.0236 -2.478901 0.3365 -5.514602 0.0000 -5.969916 0.0001 

NTA -3.507314 0.0125 -3.487569 0.0535 -9.007954 0.0000 -8.938269 0.0000 

LNINV -2.290278 0.1796 -3.080171  0.1239 -7.845016  0.0000 -8.551708  0.0000 

LNPOPGR  0.206250  0.9697 -2.902367  0.1728 -7.776082  0.0000 -6.614665  0.0000 

LNMNY -0.803687  0.8080 -3.706649  0.0328 -8.750944  0.0000 -8.644342  0.0000 

INF -4.987914  0.0002 -5.699293  0.0001 -9.825256  0.0000 -9.711150  0.0000 

OPN -0.024418  0.9509 -2.242643  0.4549 -8.521725  0.0000 -8.720754  0.0000 

 

Table B: Phillips-Perron test results for unit root 

Variables 

Level 1st Difference 

Constant Constant and Trend Constant Constant and Trend 

Test 

Statistic P-value 

Test 

Statistic P-value 

Test 

Statistic P-value 

Test 

Statistic P-value 

LNGDP 1.265172 0.9981 -1.828433 0.6734 -3.784102 0.0061 -4.400894 0.0058 

TA -3.219403 0.0256 -2.722878 0.2330 -5.520810 0.0000 -5.955317 0.0001 

NTA -3.436726 0.0149 -3.411718 0.0631 -9.212314 0.0000 -9.150876 0.0000 

LNINV -2.483563  0.1264 -2.753492  0.2217 -7.602768  0.0000 -8.551708  0.0000 

LNPOPGR -1.895506  0.3313 -5.906541  0.0001 -8.355870  0.0000 -8.821849  0.0000 

LNMNY -0.595140  0.8611 -4.520465  0.0041 -11.95737  0.0000 -11.76448  0.0000 

INF -5.034354  0.0002 -5.664525  0.0002 -27.54636  0.0001 -27.23843  0.0000 

OPN  0.223705  0.9711 -2.138730  0.5103 -8.492511  0.0000 -8.720754  0.0000 

 

Table C reports the estimation results of the FE estimator. Time and country fixed effects are 

not reported. 
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Table C: FE Estimator results 

Variable Coefficient Std. Error t-Statistic Prob.   

LNGDP(-1) -0.029763*** 0.008522 -3.49 0.0005 

TA 0.014700 0.009984 1.47 0.1412 

NTA -0.478233*** 0.153579 -3.11 0.0019 

LNINV 0.015061*** 0.005717 2.63 0.0086 

LNPOPGR -0.000132 0.009743 -0.01 0.9892 

LNMNY(-1) -0.001933 0.006963 -0.27 0.7813 

INF 0.000039* 0.000023 1.71 0.0860 

OPN -0.000336 0.000244 -1.37 0.1698 

C 0.192678 0.070045 2.75 0.0060 

Note: * - significant at 10%, ** - significant at 5%, *** - significant at 1%. 

In the FE estimator, at 5 percent significance level, Technical Aid per capita has a positive but 

insignificant impact on growth, whereas NTA has negative relation and significant relationship.  

Since the point estimates of initial GDP are negative and significant, the countries in the sample 

exhibit conditional convergence, with convergence rate of 3 percent, which is estimated as 

follows: 

 𝑏1 = −(1 − 𝜂1) = −(1 − 𝑒−𝛽) ⇒ 𝛽 = −[ln(1 + 𝑏1)] (37) 

We also find that the investment rate positively affects economic growth. Population growth 

has the expected sign but not statistically significant. Inflation, M2-GDP ratio, and Openness 

do not significantly affect growth rates.  

Table D shows the AB-BB estimator results. 

Table D: AB-BB Estimator results 

Variable Coefficient Std. Error t-Statistic Prob.   

LNGDP(-1) -0.000003 0.004001 0.00 0.9990 

TA -0.009283*** 0.003362 -2.76 0.0090 

NTA 0.050144 0.112246 0.45 0.6580 

LNINV 0.014795*** 0.003595 4.12 0.0000 

LNPOPGR -0.002999 0.008897 -0.34 0.7380 

LNMNY(-1) -0.001268 0.006491 -0.20 0.8460 

INF 0.000047*** 0.000008 5.59 0.0000 

OPN 0.000521** 0.000213 2.45 0.0200 

C -0.010542 0.033447 -0.32 0.7550 
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Overid. test p-value 0.107 

AB(1) p-value 0.025 

AB(2) p-value 0.368 

Note: * - significant at 10%, ** - significant at 5%, *** - significant at 1%. 

According to the Sargan test of overidentifying restrictions, the overidentifying restrictions are 

valid, this should mean that the instruments are not correlated with the error of the main 

regression.  

The output of AB(1) presents strong evidence against the null hypothesis of zero 

autocorrelation in the first-differenced errors at order 1, and the output of AB(2) presents 

evidence that there is  autocorrelation in the first-differenced errors at order 2. Therefore, the 

test for autocorrelation presents no evidence of model misspecification. 

In the AB-BB estimator, Technical Aid per capita has a negative but this time a significant 

impact on growth, whereas NTA has a positive insignificant relationship. With opposite 

outcomes we see that the FE and AB-BB estimators are biased in case of TA and NTA. 

The point estimate of NTA is not significant. There may be at least two reasons for this finding: 

First, NTA affects GDP growth through the accumulation of capital, and according to equation 

(20) the magnitude of this effect will depend on the savings rate. If households and 

governments invest little from the resources provided by NTA, then the partial impact of NTA 

on growth will be zero. Boone provides evidence that suggests that most of foreign aid is 

consumed rather than invested (Boone 1996). The second reason for the finding may be that 

NTA is still a residual measure of aid. It may include many forms of aid so that a further 

disaggregation of this aid measure is needed in order to get a better understanding of the impact 

of non-technical assistance on growth. 

The point estimates of initial GDP are negative but highly insignificant, so the sampled 

countries do not exhibit conditional convergence according to the AB-BB estimates. 

Again, we find that the investment rate positively affects economic growth. Population growth 

has the expected sign but not statistically significant. Inflation and Openness significantly 

affect growth rates, but the M2-GDP ratio does not.  
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In the ARDL model of the time series analysis, in total, 62,500 model specifications were 

considered. Although an ARDL(1, 3, 1, 4, 3, 2, 4) model was finally selected, we can also see 

how well some other specifications performed in terms of minimizing AIC. 

Figure 9: Akaike info criterion (AIC) for ARDL models [top 20 models] 

 

Table E below reports the ARDL model estimates and the diagnostic test results. 

Table E: ARDL model estimates 
 

Coef. Std. Err. t-Statistic P>|t| 

DLNGDP(-1) 0.0282 0.1509 0.1867 0.8544 

TA -0.2003*** 0.0571 -3.5090 0.0032 

TA(-1) -0.0242 0.0627 -0.3858 0.7050 

TA(-2) -0.0233 0.0456 -0.5114 0.6165 

TA(-3) -0.0417 0.0359 -1.1619 0.2634 

NTA 8.9904*** 2.9886 3.0082 0.0088 

NTA(-1) -3.6555 2.7137 -1.3471 0.1980 

LNINV -0.1435*** 0.0482 -2.9753 0.0094 

LNINV(-1) 0.0001 0.0463 0.0013 0.9990 

LNINV(-2) -0.0355 0.0447 -0.7946 0.4393 

LNINV(-3) 0.2260*** 0.0384 5.8821 0.0000 

LNINV(-4) -0.1245*** 0.0374 -3.3314 0.0046 

LNPOPGR -0.1165 0.3852 -0.3025 0.7664 

LNPOPGR(-1) 0.3533 0.9136 0.3867 0.7044 

LNPOPGR(-2) -0.9854 0.9054 -1.0883 0.2936 

LNPOPGR(-3) 0.5476 0.3710 1.4763 0.1606 

OPN 0.0072 0.0045 1.5837 0.1341 
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Coef. Std. Err. t-Statistic P>|t| 

OPN(-1) -0.0083** 0.0038 -2.1516 0.0481 

OPN(-2) -0.0089* 0.0044 -2.0314 0.0603 

INF -0.0012* 0.0006 -1.9175 0.0744 

INF(-1) -0.0005 0.0007 -0.6910 0.5001 

INF(-2) -0.0033*** 0.0007 -4.7989 0.0002 

INF(-3) -0.0016** 0.0006 -2.6768 0.0172 

INF(-4) -0.0011** 0.0005 -2.3795 0.0310 

C 0.7949 0.1953 4.0711 0.0010 

 

F-test (for cointegration) 4.1168 

Critical Value Bounds for F-test 

Significance I0 Bound I1 Bound 

10% 1.99 2.94 

5% 2.27 3.28 

2.5% 2.55 3.61 

1% 2.88 3.99 

 

Serial correlation 4.484573 (0.0216) 

Functional form 2.233759 (0.1572) 

Normality 0.393034 (0.8215) 

Heteroskedasticity 1.994149 (0.0841) 

Note: * - significant at 10%, ** - significant at 5%, *** - significant at 1%. Numbers in parenthesis are p-values. 

F-statistic (of 4.1168) is higher than the upper bounds at all levels, so we can say that there is 

cointegration among the set of (I(0) & I(1)) variables and we can assume that there can be at 

least long run or short run relation among these variables. 

Next, we check the four diagnostics provided in the table which are auto-correlation, normality, 

specification and hetroskedasticity test. 

In the Jarque-Bera test, the residuals are normally distributed as the Jarque-Bera statistic is not 

significant. Similarly, the serial correlation is insignificant at 1% significance level, functional 

form is insignificant, and hetroskedasticity is insignificant too at 5% significance level, so there 

is no apparent issue with this model. 

Finally, the cumulative sum of recursive residuals (CUSUM) and the CUSUM of squares 

(CUSUMSQ) tests were applied to test for parameter constancy. Figure 10 plots the CUSUM 

and CUSUM of squares statistics for the ARDL estimates. The results clearly indicate the 
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absence of any instability of the coefficients during the investigated period because the plots 

of the two statistics are confined within the 5 percent critical bounds. 

Figure 10: Plots of CUSUM and CUSUMSQ statistics 

 

Table F shows the long-run coefficients of the variables under investigation. The TA variable 

is significant, so in the long run one percent increases in TA leads to 0.29 percent decrease in 

the GDP per capita. 

Table F: Estimated Long-run Coefficients using the ARDL Approach 
 

Coef. Std. Err. t-Statistic P>|t| 

TA -0.2979 0.0712 -4.1862 0.0008 

NTA 5.4896 3.9799 1.3793 0.1880 

LNINV -0.0797 0.0671 -1.1886 0.2531 

LNPOPGR -0.2068 0.0798 -2.5920 0.0204 

OPN -0.0102 0.0077 -1.3380 0.2008 

INF -0.0079 0.0026 -3.0178 0.0087 

C 0.8180 0.1865 4.3863 0.0005 

 

After estimating the long-term coefficients, we obtain the error correction version of the ARDL 

model. Table G reports the short-run coefficient estimates obtained from the ECM version of 

the ARDL model.  

Table G: Estimated Short-run Coefficients using the ARDL Approach 
 

Coef. Std. Err. t-Statistic P>|t| 

D(TA) -0.0208 0.0681 -0.3058 0.7640 

D(TA(-1)) 0.0881 0.0560 1.5723 0.1367 

D(TA(-2)) -0.0436 0.0532 -0.8194 0.4254 

D(NTA) 0.9578 3.8298 0.2501 0.8059 
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Coef. Std. Err. t-Statistic P>|t| 

D(LNINV) -0.1473 0.0541 -2.7222 0.0157 

D(LNINV(-1)) 0.0016 0.0477 0.0339 0.9734 

D(LNINV(-2)) -0.0137 0.0422 -0.3243 0.7502 

D(LNINV(-3)) 0.0097 0.0390 0.2491 0.8067 

D(LNPOPGR) 0.4092 0.6265 0.6532 0.5235 

D(LNPOPGR(-1)) -0.6402 0.9203 -0.6957 0.4972 

D(LNPOPGR(-2)) 0.1254 0.4414 0.2841 0.7802 

D(OPN) 0.0056 0.0048 1.1716 0.2596 

D(OPN(-1)) 0.0084 0.0056 1.5125 0.1512 

D(INF) -0.0025 0.0008 -3.1501 0.0066 

ADJ -0.9704 0.1514 -6.4100 0.0001 

 

The ADJ term indicates the speed of adjustment restoring the equilibrium in the dynamic 

model. Error correction coefficient shows that in each period, how much percentage of short-

term imbalances in the added value is adjusted to achieve long-term equilibrium. The ECM 

coefficient shows how quickly/slowly the relationship returns to its equilibrium path, and it 

should have a statistically significant coefficient with a negative sign [negative and no less than 

-1 (between 0 and -1]. A highly significant error correction term is further proof of the existence 

of a stable long term relationship (Banerjee, Dolado and Mestre 1998). As can be seen in Table 

G, the expected negative sign of ADJ is highly significant. The estimated coefficient of the 

ADJ is equal to -0.97, suggesting that deviation from the long-term path is corrected by around 

0.97 percent over the following year. 

The negative sign of TA coefficient can shed some light on the aid-development nexus. 

Whatever the position is in the literature, foreign aid dependence seems to worsen the economic 

growth and other development performances of a country, which is also inferred by other 

researches (Keo 2013, Lea 2015). This negative effect of aid on growth can operate through 

two potential channels. First, by introducing more volatility in recipient country, foreign aid 

dependence could increase uncertainty in the economy thereby inducing households to 

postpone or reduce education and/or health expenditures in order to smooth their consumption. 

The increased volatility could also lead to the depletion of natural resources, recipient 

countries’ government officials trying to maintain public expenditures even by bypassing 

environmental norms. Second, foreign aid reduces government efforts in achieving 

developmental goals. There could be a substitution effect between aid and public social sector 
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expenditures. It could mean that the effect of public expenditures has been already taken into 

account by the aid variable (Nourou 2014).  

The negative results of studies of foreign aid can be attributed to statistical biases. Since the 

target of foreign aid is towards poor countries, the measured correlation between domestic 

saving or growth rates and the amount of aid received is biased. In other words, the poorer the 

country is, the more likely it will receive aid. Consequently, it seems that countries that receive 

more aid are poorer. Therefore, the presence of the negative coefficient of social aid does not 

necessarily imply that social aid has a detrimental effect on human development. The reason 

for this result may be due to the statistical bias from reverse causation (Lohani 2004). 

Furthermore, wrong policies formulated by the donor or the recipient exacerbate the effects of 

aid negatively (Pronk 2003). These transmission and substitution channels can be investigated 

in-depth in further studies. 

Conclusion 

The study has estimated and analyzed the impacts of technical and non-technical aid on the per 

capita GDP in the Bangladesh economy and other developing countries based on a Cobb-

Douglas production function with annual time series and panel data from 1971 to 2014.  

To start with, a theoretical growth model for a small open economy that was capable of 

identifying the appropriate specification required for an aid-growth regression is presented. 

Fixed Effect (FE) and AB-BB approaches are used to analysis the panel data. The findings 

indicate that the FE and AB-BB estimates were differently biased towards technical aid and 

non-technical aid reporting different signs and significance. In the FE estimate, the countries 

in the sample exhibit conditional convergence, with convergence rate of 3 percent, but in the 

AB-BB estimate it does not exhibit conditional convergence. On the other hand, in the time 

series analysis, the study used the ARDL Bounds test approach. The findings show that the 

variables in the per capita GDP function are cointegrated, so there is at least long run or short 

run relation among these variables. The TA has a negative significant effect, and the NTA has 

a positive insignificant effect on per capita GDP. The error correction coefficient, suggests a 

high speed of convergence to equilibrium, at a rate of 0.97 percent.  

This paper demonstrated that, when foreign aid takes the form of technical and non-technical 

assistance, its effects on improving economic conditions in less-developed countries (among 
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the 36 sampled countries) are inconclusive and without any clear pattern, whereas, for 

Bangladesh, technical assistance can have a negative significant and non-technical assistance 

a positive but insignificant impact. 

The presence of the negative coefficient of aid does not necessarily imply that aid has a 

detrimental effect on human development. The negative sign of technical aid coefficient can 

also shed some light on the aid-development nexus. This negative effect of aid on growth can 

operate through two potential channels: first, by introducing more volatility in recipient 

country, foreign aid dependence could increase uncertainty in the economy postponing or 

reducing expenditures; second, there could be a substitution effect between aid and public 

social sector expenditures. The reason for the negative result may also be due to the statistical 

bias from reverse causation. Furthermore, wrong policies formulated by the donor or the 

recipient exacerbate the effects of aid negatively. These transmission and substitution channels 

can be investigated in-depth in further studies.  
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