The Impact of Foreign Aid and FDI on Sustainable Development:

A Panel Analysis of Developing World

Islamabad

By

Hassan Sardar
Registration no. PIDE/2015/M.Phil/ECO-06

Supervised by

Dr. Shujaat Farooq
Additional Director General BISP

Department of Economics

Pakistan Institute of Development Economics, Islamabad.

2018



Pakistan Institute of Development Economics

CERTIFICATE

This is to certify that this thesis entitled: “The Impact of Foreign Aid and FDI on
Sustainable Development: A Panel Analysis of Developing World” submitted by Mr. Hassan
Sardar is accepted in its present form by the Department of Economics, Pakistan Institute of
Development Economics (PIDE), Islamabad as satisfying the requirements for partial fulfillment

of the degree of Master of Philosophy in Economics.

Y
/

]
AU (/4/ ol ’,é/’(/‘>~
~ Dr. Sabahat Subhan
Assistant Professor
NUML University
Islamabad

Y|l

Dr. Karim Khan
Associate Professor
PIDE, University
Islamabad

i /
&7

7
Dr. Shiijaat Farooq
Additional Director General
BISP, Islamabad

(%/{}”«

Dr. Attiya Y. Javid
Professor/Head
Department of Economics
PIDE, Islamabad

External Examiner:

Internal Examiner:

Supervisor:

Head, Department of Economics:




DEDICATION

| dedicate my thesis work to my family.

A special feeling of gratitude to my loving paremis, Sardar Khan &
Mrs. Taj Bibi whose words of encouragement and push for tenacity ring in

my ears.



ACKNOWLEDGEMENTS

In the name of Allah, the Most Gracious and the Most Merciful

| would like to express my deepest gratituderip Almighty Allah because without his
blessings | would haveotbeen able to complete this thegifter that | amthankful tomy
supervisorDr. Shujaat Faroofpr his intellectual advice, guidance, and encouragement.
The regular discussions from proposaiting till the final composition were very valuable

and inspiring at every step of this resear@mthankul to himfrom the core of my heart.

Sincere thanks to all my friends especially Muhammad Zaman, Muhammad Mujahid,
Muhammad Kashif, Naeem Kha8aglain Raza, Taqi Raz&aud Ahmad and Mohsin
Kiyani for their continues support in the completion of this resedr@iso want to
appreciate kindness and moral support of other friends during myastwagil as research

work. Thanks for the friendshignd memories.

Last but not the least, my deepest gratitude goes to my beloved parents and also to my
sisters for their endless love, prayers and encourageMgntrother has been my best
friend throughoutny life and I love him dearly and thank him fdrlas advice, love, care

and supportA bundle of thanks to My life partner Dr. Maryam Tariq for her continues
support and encouragement in this research wiarkhose who indirectly contributed in

this research, your kindness mearnstdo me.

HASSANSARDAR



Table of Contents

LIST OF TABLES ..ottt ettt e e nen e e s e e e e e e eas VI
LIST OF FIGURES .......ooii ittt ettt ree ettt e et e e mn e e e e e VIl
LIST OF ACRONYMS ..ttt ettt ettt eer e Vi
ABSTRACT ittt ettt e e e ettt emme ek bttt e oo e b b et e e e e a b bner et e e e nbee e e e e anneeeeeaae 1X
CHAPTER L ..ottt ekt e e et e e s s e ees e e e e et r e e e e e e abne e e ames 1
1.1.BACKGROUND AND INTRODUCTION. ... utttteesiuitteeesasussineneeaesansseeeesssnssseeessnmnmssssesssnsnneess 1
1.2.MOTIVATION OF THE STUDY ...eeitiiutteteeiauuteeeesammnssseeesaassseeeesassseessmmmesnssssessaasnseeessansnees 5
1.3.CONTRIBUTION OF THESTUDY ...uuttiteeiiutieeeesautsisesseeesaiteeeessasnnneeessnmnmssssseesannneeessnnnees 6
1.4.OBJIECTIVES OF THESTUDY ..uttttteeiutteeeeaastsinaeseaesassseeaesasssseeesssomnnssssesssasssseessassseessnns 7
1.5.ORGANIZATION OF STUDY ...etttiiiuttiieeaiuntreeesimsasteeeesaasssseeesasssssanemsesasnseeesaannreeeesannnas 7
CHAPTER 2 ..ottt ettt e e ekt e e e eenb et e e e e b e e e e e e nbeeeeeane 8
2. LITERATURE REVIEW .. .oiiiiiiitiiie ettt ettt et rme e 8
2. L. FOREIGNAID .t e ittt ettt ettt ettt e emme et ee e e st e e e e bt s et e e s e e e 8
2.1.1.Foreign Aid and Human Development............uuvviiiiiiiiecceee e 10
2.1.2. Foreign Aid and ENVIFONMENL..............oooiiiiiii e e 11
2.1.3. Foreign Aid and Sustainable Development............ccccvvviieeeiiiiiiicicieeeeeee e, 14
2.2.LITERATURE ONFDI ..ottt ettt nenenee s 16
2.2.1. FDI @and ENVIFONMENL..........uuiiiiiiiieeeeiimme e sseiiiieeeeeae e e e s s s smene s sssesnaeeeeeaeeessnnnns 18
2.2.2. FDI and Human DeVvelopmMent..........ouiiiiiiiiiieeeiieeee e 19
2.3.TRENDS OFFOREIGNAID AND FDI IN DEVELOPINGWORLD .......covviiiiiiiiieeiiiiieeeeeeee 20
CHAPTER 3 .ottt eeet et e e et e e e e e ens et e e et e e e e e e annreeeenn 23
3. THEORETICAL FRA MEWORK AND EMPIRICAL METHODOLOGY .......cccceeennee 23
3.1. THEORETICAL FRAMEWORK .......etieiiitieteeiitieeaeameesaiteeeesaaiinee e e s ssmensseeesannnneeeannnnneeas 23
3.1.1. Foreign Aid and DeVelopPmMENL . ........couiiiiiiiiiieeeiie e 23
3.1.2. Foreign Aid and ENVIFONMENE........cooiiiiiiiiiiii e 24
3.1.3. Foreign Aid and Sustainable Development.............cccovviiieeeiiiiiiicicceeecee e 26
3.1.4. FDI and Sustainable Development............uuiiiiiicceeeeie e e 27
3.2.EMPIRICAL METHODOLOGY ......uutttteeiautteeeeaassineeseeesaitaeeeesansseeeessnmnmssseeeesasnneeeaannnneeas 29
3.2.1. Model SPECIfICAION........c..eiiieiiiiie e 29
3.2.2. Description of Variables and Data SOUICES.............oovvvviiieeeiiicciceeeeee e 30
3.2.2.1. Sustainable Development.............ooviiiiiiiiie e 30
I O € ] =l 4173 o <P 32
3.2.23. Permanent Crop Land............oooiiiiiiiii e 32
3.2.2.4. Natural Resource Depletion.............oooiiiiiiiicec e 33
3.2.2.5. FOr@IGN A ....eiiiiiiiii it eee et nene e e e e e e e enar e 33
3.2.2.6. Foreign Direct Investment (FDI)..........cocoii i e 33

Vv



I A [ o U1y (A= 14 1[0 ) 2 OO 34

3.2.2.8. Gross Capital FOrmatiQn............cooeeiiiiiiceecienne e e e e e e e 34
T2 I U |4 o - 1] 4= 11 [} o O 34
3.2.2.10. Institutional QUAIILY..........coriiiiiiiii e 35
3.2.2.11. Financial DeVvelopmeENL...........ccoooei i mrne e e 35
3.2.2.12. Tra0e OPENNESS.....ccitiieeiiiiiiitriireessreerereeeaeassaaseessanemssrerreeaeeeessaannnrneses 35

3.2.3. Sample SEeleCHON. ... eees 36
3.2.5. EStimation TECHhNIQUE..........coooii i reee e e e e e e e e e e e e e e e e e e 37
3.2.5.1. Im, Pesaran and Shin (IPS) 1eSL.........uuuiiiiiiiiiie e rmmee e 38
3.2.5.2. Kao Cantegration teSh............cvvvevvirriviiieieieeeeeeeeeeeeeeeeeeeeeeeesennsssnnnennnnnnn 40
3.2.5.3. Fully Modified Ordinary Least SQUAIE.............cueveiiieiiecneeeeiiiiireeeeeee e 42
3.2.5.4. Vector Error Correction MechaniSm............c.uuveviiiiieeceee e 43
CHAPTER 4 ...ttt ettt e e e e ettt et e e e e e e e s m e e sbbbeeeeaeeeeeeennnnneed 45
4. RESULTS AND DISCUSSION.....ciiiiiiiiiiiiiiiiiitt s eeeteae e e e s e esiiaeeeseeeessmmmne e e e s s snnnsssneeeaaaens 45
4.1 . DESCRIPTIVESTATISTICS .. utttttttttteeesssausssssanaassseseeeeesesssssassssssenamsssssseessesssssnnsssssssenns 45
4.2 EMPIRICAL RESULTS...cciiiiitittiiittte e e e et s immme e e s sttt eeeeae e e s s s smmne s s s sssssnneaaaeeeesesnmnnesannns 50
4.2.1. Results of Im, Pesaran and Shin Panel Unit ROOLTESE......ccocvvvvivvvvieemeeveeenen, 50
4.2.2. Results of Ka@ointegration TESL.........cooiiiiiiiiiiii e 52
4.2.3. Results of Fully Modified Ordinary Least SQUAre.............cccvvvvvieeeeeeeeeeseeenns 55
4.2.4. Results of Vector Error Correction MechaniSm...........ccuuvvveivieeeieieeeeeennniinend 64
CHAPTER 5 ..ttt ettt e e e e e e e s e e e s s e e e e e e e e e e e s s s meesssssranaeaaeeeeesannnnnes 72
5. CONCLUSION AND POLICY RECOMMENDATION ...t cciveeeveeeee e 72
5. L. CONCLUSION . ... ttttttettte e e e e e e e eeea st e e e e e e e e e s ans s meeassbbeeeeeaeeeeeesannssamnnsssnseeeeeaaeeanns 72
5.2.POLICY RECOMMENDATIONS ....cieetiiiittttttteeeeeesaamseeesseasssssseeseeeeesssmmneessssssssssseseaaeees 74
REFERENGCES. ... ...ttt ree e sttt e e e e e e e e e mn e s beeeeeeeeeeeeeans 76
N e = AN 5 1 82

Vi



Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:

Figure 1:
Figure 2:

List of Tables

Top Recipient and Donor of Foreign Aid in 2015.............ccoovvvvvieeeeeeeeeen, 4
Data Sources and UnitMéasurement..............euvvuvieeiiiccceeeeeeiieiiiinnnen 36
Descriptive Statistics of Low Income Countries...........ccoovvvvvvvieenneeeeeeeenn, 45
Descriptive Statistics of Lower Middigcome Countries..............cccceeeeenn.. 46
Descriptive Statistics of Upper Middiecome Countries............ooeeeeeeeenee.n 46
Results of Panel Uritbot Test for Low Income Countries..............c.eee.... 50
Results of Panel Unit Root Test for Lower Middieome Countries........... 51
Results of Panel Unit Root Test for Upper Middme Countries........... 52
Results of Gtntegration Test for Low Income Countries............ccccceenn..n 53
Results of Gimtegration Test for LoweMiddle Income Countries........... 53
Results of Gimtegration Test fopperMiddle Income Countries........... 54
Results dFM-OLS for Low Income COUNEIIES........ccoeeveviiiiiiiiieene e 55
Results dfM-OLS for Lower-Middle Income Countries...............coceeunnes 56
Results diM-OLS for UpperMiddle Income Countries.............ccevvvveennnns 57
Results of VECM for Low INCONGBOUNLIIES.........ccevvvveeiiiiiiiiiecme e 65
Results of VECM for Lowévliddle Income Countries............ccceeeeveiinee 66
Results of VECM for Uppdfiddle Income Countries.............ccccevvvvvvvnees 67
List of Figures
Trends of Foreign Aid in Developing Watld.............cccvvviiiieeeniciiiiiinnee. 21
Trends of FDI in Developing World..........coooooeeiiiiiiieeee e 22

vii



List of Acronyms

ADF Augmented Dicky Fuller tests

CDIAC Carbon Dioxide Information Analysis Center
DAC Development Assistant Committee

DOLS Dynamic Ordinary Least Square

EKC Environmental Kuznets Curve

FDI Foreign Direct Investment

FEM Fixed Effectsamodel

FM-OLS Fully Modified OLS

GEF Global Environment Facility

GMM Generalized Method of Moments

GNI Gross National Income

HDI Human Development Index

ODA Official Development Assistance

OECD Organization of Economic GOperation and Development
oLS Ordinary Least Square

REM Random Effects model

SHDI Sustainability Adjusted Human Development Index
UN United Nations

UNDP United Nations Development Program
VECM Vector Error Correction Mechanism

WDI World Development Indicators

viii




ABSTRACT

The Development Assistant Commii@AC) has beerproviding huge amount of foreign aid
developing economies for achievithg sustainable developmehbtheconomic and environment
Beside foreign aid, foreign direct investment (FDBs alsothe potential for contribution in
development and social welfapé recipient countriesThe present studyasanalyzed the impact

of foreign aid and FDbn sustainablelevelopmenfior developingcountries where these countries
have been dividedhto three categorieslow income, lower middle income and upper miedle
income countries. An indicataf sustainable development is constructedrtanaging both the
environmentaknd HumanDevelopmentndex (HDI)variables A loss function is attached to this
HDI value based on C{emissions, natural resource depletion and permanent crop land. Panel
data estimation technique is applied data ranging from 1990015.Kao (2000 co-integration

test confirned the presence of long run relationship among sustainable development and
explanatory variablesised in thestudy! Fully Modified Ordinary Least Square (FRLS is
applied toestimatehe long run estimates which states theth foreign aid and FDI hae positive

and significant contribution in sustainable development. The short run estimates and speed of
adjustnent is obtained by applying Vector Error Correction MechanigBECM results state that
foreign aid hasa significant msitive contribution in sustainable development of low income and
upper middleincome countriedn lower middleincome countries foreign aid less significanfor

its contribution in sustainable developmemDI contributes positively and significantlyin

sustainable developmeof lowincome and lower middimcome countries ithe short run.

1 Explanatory variables of study are foreign aid, foreign direct investment, industrialization, gross capital
formation, institutional quality, urbanization, financial development, population growth and trade openness.
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CHAPTER 1

1.1. Background and Introduction

In this era of globalizatigrobjective of every nation is to raise the standard of livingsof
public. Therefore, evelopment ighe key to improve the standards of living of masses.
The concept oflevelopmentvasoriginatedin the 19" century andseverelyrecognizedn

1950s bythe end of World Waill when most of the world faced huge human and
infrastructure losedAt that time development was traditionally interpreted as economic
growth, which was measured by per capita income anda growth of national income.
In1970sthe idea of development was changed from growth to basic hg&usorporating
education, hdth, nutrition, sanitationand employmenfCobbinahetal., 2011).The first
human development report by United Nations (UN) in 1990 recognized the deficiencies in
existing measures of developmetit.further stated that development goes beyond the
expansion of income and wealth, and focuse the welfare of people. The report
presented the Human Development Index (HDI) as an alternative to GDP because it
integratel economic as well as social dimensiaoluding health and educatigRineda,

2012).

In 200Q the global debate on development was influenced by human development as well
as protection of natural environment which is termed as sustainable development. The
situation of many developing countri@spresenshows that high growth performarees

not necessarily bring about high levels of developmé&hta t ' sthewdmngept of
sustainable developmehasbecomea major concerning areanong policy makers. The
concept of sustainable development has been introdutlee wake ofjrowing awareass

of global linkagesbetween environmental problems and samgonomicconditionsi.e.
1



provision ofhealth and education facilitiesherefore,it creates gustified link between
environment and socieconomic conditiongHopwood 2005). Sustainable development
is presented as a new approach to development atliaitates inclusiveevelopmenbut

also responds to the growing environmental crigEseover, this concepheets the needs

of presengeneratiorwithout compromising thability of future generation to meet their
own needs(Huang and Quibria, 2015).

It is argued that economic grow#tlone cannot be regami@s a tool tobring human
developmen{Costantiniand Monni, 2005)Over the last two decades, most of wld

has beenfacing problers related toenvironmental degradatioand situation is more
vulnerable indeveloping countriesespeciallyin low-incomeeconomiesThe developing
countries produced about the thfearth of the total CQ emissions in 2012These
counties needassistance from éhdeveloped economies and multinatiomiaganizations

to support th@revention ofenvironmental degradation which is the importarhpment

of sustainable developmefiiuang and Quibria, 2015 thisregard,a huge amount of
financial assistance from the developed countries in shape of foreign aid has been
transfered to the developing nation®n the other hand, developed countries produce 37
percent of total C@emissionsvhereUSA is a major contributor in C@missions agh its
share in total world emissions is 13 percafthile in the developing countries China
contributes 23 percent of the worlds £&nissions.

Foreign aid aglefined byOrganization of Economic GOperation and Development

(OECD) is that amountwhich includes 25 percent as grant elemand provided to

2 https://www.cgdev.org/media/deveiog-countriesareresponsibleés3-percertcurrentcarbonemissions
2



developing countrie®r the purpose ofvelfare and economic developmgérioreign aid
was immediately started after the World Way dt that time aid was donatefdr
rehabilitation of waraffectad people(Huang and Quibria, 2015)Since that time, the
purposeof aid wasto encourageconomic develpment in developing world

In current era, the environmental degradation has reactadalarming situationThus,

the basic purpose of aidis changed from economic development to sustainable
development which include environment, hegttbyerty wo ma n’ s fheygvbrid, et c.
Conference in 1992n theissueof Development and Environmenibok the initiative to
provide the financial assistander environment which was named #se Gldal
Environment Facility (GEF)The basic aim ofGreen Growth Strategy announced by
OECD in 2009was to include the problems of developing countries sudb ashieve
sustainedceconomic growthenvironmental praction, reduce income inequality ajudb
creation(Huang and Quibria, 2015).

The statisticsrom OECD reporthighlightsthat a huge amount of foreign asjprovided

to developing countries and till 2011 it has an insirgtrend UN defined the criteria of
0.7 percent of Gross National Income (GNI) to be donated as foreigm &d16 there is
10.6percent annual increment in foreign @&deported by OECD and it has also showed
the record pak of 144.%illion US$ (OECD Databa$é There is a long list of aid recipient
countries which include low income, middlecome and upper middieacome economies.

Low income countries are dependent on foreigraaithe large share in their GNI is being

contributed by foreig aid. Table 1 sows thatthere are few countries (Sweden, UAE,

3 https://data.oecd.org/oda/reda.htm

4 https://data.oecd.orgda/netoda.htm#indicatechat
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Luxemburg and Norwayyhich are contributing more than the targeted aid (0.7 percent of
GNI). On the recipienside,the top recipient of foreign ailom different categories of
countriesare lowincome countries(includes Central African Republic, Somal&igrra
Leone,Malawi, and Rwanda), lowaniddle-incomecountries (includes Solomon island,
Bhutan,Zambia,and Pakistan) andppermiddle-incomecountries(Samoa, Albania and
Lebanon)are also in thedt of aid recipient economieghe following table willshow the
percentage share of foreign aid in GNI of different countries (Table 1).

Table 1: Top Recipient and Donor of Foreign Aid in 2015

Net aid donated Net aid received
Countries Percentage of GNI | Countries Percentage of GNI
Sweden 1.4 Central African 32.2
Republic
UAE 1.2 Somalia 22.8
Luxemburg 1.0 Sierra Leone 21.5
Norway 1.0 Malawi 16.5
Germany 0.7 Rwanda 13.6
Netherlands 0.7 Solomon Island 16.4
United Kingdom 0.7 Bhutan 5.2
Finland 0.6 Zambia 3.9
Denmark 0.5 Pakistan 1.3
Switzerland 0.5 Samoa 12.7
Turkey 0.5 Albania 2.9
Austria 0.4 Lebanon 2.0

Source OECD Database

Beside foreign aid, foreign direct investment (FBd)s alsdhe potential for contribution
in development and social welfaséhost countrylt makes the contribution by fulfilling
the resource shortage gap of developing econorh@meért et al., 20130ver the last
decade FDhas shown a rising trend devel@ing economies, both ilow and lower
middle incomecountries It ledresearchnterestboth forpolicy makers and researchers to

find the environmental consequences of these investriitiet 2F' century which is



considered as era of globalizatidvas bringsignificantforeign investment in developing
economiegBlanco et al.2013) There is a continued speedy growth of FDI in developing
countries, which incrsed by 183 percent since 2610

Carbon Dioxide Information Analysis Center (CDIA@pated that duringlast two
decades carbon dioxidamissiondbecomemorethan doubled in lower income countries
as comparedtdeveloped countriest revealsthat with the increase of FDI in developing
economies the carbon emissions also increased byisagiamoun{Pao and TsaR011)
Thereforeit is required to incorporatéDI along with foreign aid for analyzing their role

in sustainable development (which includes hamevelopment and environment).
1.2 Motivation of the Study

Global environment is being polluted lilge whole world but the victim of growing
environmental criseare the developing countries the major share in G@missionss
contributed by these economiebhese developing economies akeady facing the
shortage of capitalo combat environment related issu€e fulfil such purposg these
counties require foreign aid(Pineda, 2012)The Development Assistant Committee
(DAC) has been alreadyroviding official development assistan¢®@DA) to developing
economiesfor achievingsustainable development by 2080ECD Databage These
countries also require FDI to fulfil the requirement of capitalong foreign aid there is
an increasing trend of FDI idevelopingworld. Over thelast twodecadesforeign aidis
usedas a financingool to deal with the environment related issues andpte sustainable

development.This phenomenonprovides the basis toconduct a study in case of

5 United Nations Conference on Traaled Development (UNCTAD), 2011
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developing worldo determine theelative effecivenessof thesevariableson sustainable

development
1.3. Contribution of the Study

Currently most of the world is facing problems related to environmental degradation and
situation is more vulerable in developing countries. These countries proglocetthree

fourth of the total CQ@ emissionsbut do not have enough resources to deal with this
problemand for that purpose these countries need financial assistartbés regard, a

huge amount of financial assistance from the developed countries has been transferred to
the developing nations shape of foreign ai(Huang and Quibria, 2015)ikewise, FDI

also have the potential for contribution in development and social welfare of host country
but on the other hand it also has some consequences for envirofuelenert et al., 2013).

There is lot ofliterature on foreign inflows (bothforeign aid and FDI)but in context of

their relationship with sustainable development studiefewer, because the primary

focus of many studies is on aid, econogriewth,and human development contexthere

are few studies on foreign aid and sustainable development relationship such as
Constantine and Monni (2005); Nourry (2008); Alaahal. (2011) and Hunag adaiibria

(2015. In the case of literature on FDI there are stsidégardingthe relationship of FDI

and environment such as Pao and Tsai (2011); Blanco, et al. (2013); Chandran and Tang
(2013). There are few studies on FDI and its effect on Human development which includes
Reiter and Steesma (2010) and Lehnert, €R8l13). In the case of FDI and sustainable
development, the literature has a pauditgwever,to the best of our knowledge there is
hardly any study determining the rolefofeign aid and Bl in contribution tosustainable

developmenby using thepanel ceintegration techniques for developing worldhe basic

6



reason is that there is no specific indicator to measure sustainable development because it
has many dimensionsThe present tady has constructed an index for sustainable
development by mixig HDI with environmental indicatorsThe current study will
contribute in literature by incorporating FDI and foreign aid to determine their relative
effectiveness on sustainable developnisniising the panel emtegration techniquerhe

previous studig have used a single panel of countries which can deiseogeneity as

each country hadifferent characteristicsCurrent study will contribute in literature by
minimizing the problem of heterogeneity in countriesdbyiding the developing world in

three different panels of the countries, low income, lematdle income,and upper

middle-income countries
1.4. Objectives of the $udy

The objective®f the study are as follows:
1) To measurehe impact of foreign aid on sustainable develognfmmow income,
lower-middle and uppemiddle income countries.
2) Tomeasurghe impact of foreign direct investmeont sustainable developmédat

low income, lowemiddle and uppemiddle income countries.
1.5. Organization of Study

The scheme of study is as foNs: thenextchapter includes the relevant literature which
is divided into two parts. The first part of literatusview deals with studies on foreign
aid andsecond part of literature review consistsrelevant studies on FDT heoretical
frameworkand empirical methodology is discussed in chaBteChapter 4 discuss the
main results ofstudy. Finally, chapter 5 concludes the studyd discuss the policy

recommendabns and limitations.



CHAPTER 2

2. Literature R eview

The presentchapter hagreserngd the literature on foreign aid,[F and sustainable
developmentSection 2.1 of this chapteliscussed the literature on foreign aid and human
development, the succeeding section 2.2 has presented literature on foreign aid and
environment and the last sectidr3 (of foreignaid) hasdebatedhe studies on foreign aid

and sustainable developmeiithe literature on FDI is started from section 2.4 which
presented the overview of studies on FDI and environment and section 2.5 which is the last

segment of literature review has debated the research on FDI and human development.
2.1.Foreign Aid

The assstance provided to developing countriesasnprise®f many types which includes
financial assistance, technical assistance, multilateral aid and humanitarian support, etc.
But in current study the focus is on foreign aid. Foreign aid has many desrasaeported

in previous literature. Administrative expenditures of development agencies and their local
effort to advocate in favor of more support are counted as aid. Debt forgiveness on
concessional loans are also calculated as foreign aid. Emergsistgiace and food aid is

also defined as aid. These are the types of assistance which do not contribute much in the
development of the recipient country (Kharas, 2015). Beyond these definitions of foreign
aid, a comprehensive definition is given by OECBich is: the aid granted to promote
welfare and economic development of recipient country. OECD named it as ODA and
loans provided for military purposes are not part of this grant. This type of aid is either
directly provided by the donor or transmittedaiigh multilateral organizations such as

World Bank or UN. Aid provided in shape of grants, technical assistance and soft loans
8



with a condition of at least 25 percent is grant elemBmi definition of foreign aid is
incorporated in the current study.

In the earlier studies as, economic growth was being considered as an indicator for
development and many studies of foreign aid has given attention to this concept. So current
part of literature reviewrovidesa summaryf aid growth relationshig-oreignaid seems

to bea controversial issudue to its relationship with economic growth because some
studies such as (Stiglitz, 200Balgaard et a).2004; Sachs, 2006) are in the favor of aid

and found its positive relationship with economic growth throtighh channel of
technological advanceSome studies have also focused on the issue of foreign aid and
Dutch disease, as Lar et al., (2016) supports the results of proponentsFafreign aid
alsohasits opponents which states that it is harmfultfeeconomic growth antkads to
inefficiency of recipient govtsuch ag-riedman, (1995)Rajan and Subramaniaf2008

and Easterly(2009. Other studies supportingahaidis ineffective in promoting economic
growth andcausedDutch disease aréounger (992),Rajan and Subramanig®011) by
exchange rate appreciation, which brings unfavorable situation for the tradeable sector of
aid recipient economiel case of Pakistan there is a study supporting the strong presence
of Dutch disease as foreign financing is concerned has been completed by Vos (1998). In
the short run, foreign aid is cause of strong Dutch disease but in medium term the problem
of Dutchdisease is being tackled by fiscal adjustment and crowd in of private investment.
The problem of Dutch diseases and unfavorable trade balance (caused by foreign aid) can
be tackled with the tight monetary policy, while expansionary policies do not produce
favorable resultsTresseland Prati, 2006)The study ofielding and Gibson (2012pund

that aid causes Dutch disease in many ofSalbaran economies.

9



There is an ambiguitin the literature about the relationship of foreign aid and FDI that
whetherthese two are compliments or substitutes in contributing the development of less
developed countries. In order to clear this misconcepéiasiudy conductetly Kosack
andTobin (2006)proved theoreticallyas well as empirically that these two are différen

The study has utilize@eneralized Method of MomentS M) technique to deal with the
problem of endogeneity and reported that FDI did not affect the growth and human
development. Foreign aid also has the same result when the level of human capital is very
low but when reached subsistence level aid contributee raggressively in economic
growth and human development.

2.11. Foreign Aid and Human Development

Besides the aigrowth relationship there is immense literature on the effectiveness of
foreign aid in the context of human development. The main focusreigh aid in final
decade of 20 century and in the beginning of new era was to bring human development
in the developing countries. Aid effect the human development via the growth channels
and it can also contribute in social indicators in the form itférént projects from
multinational organizations. Some studies have contributed in the literature and found the
positive relationship of foreign aid in the context of human development which includes
(Fielding et al., (2007); Wolf, (2007); Anwar and Am@010); and Gillanders (2011)). A

few empirical evidaces such aMcGillivray and Noomakhsh(2007) and Williamson
(2008)) have concluded the confused results and said that aid is inconclusive in
contribution to human development. Some of the studiégemture reported the negative

relationship of foreign aid with human development which incluBesglice 2014).
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2.1.2. Foreign Aid and Environment

Chao and Yu (1999) has examined the effect of tied aid on environment by incorporating
the general equbbrium model based on the assumptions that consumption patterns are
same and there is no transboundary pollution in two countries (donor and recipient). The
studyhasincorporated two types of tied aid; project tied (aid provided for specific type of
expendture) and policy tied (where the funds are transferred so that recipient will made
certain policy changes). The conclusion was drawn that tied has positive effects on the
environment, as it leads weanerenvironment. There is positive effect of tied &n
welfare of both economies for recipient it increases the cleanliness of environment and for
donor the improvement of terms of trade.

Generalequilibrium model of Chao and Y{1999) for two countries and two goods has
also been used by Na (20). They study has extended the model by incorporating the
untied and to determine the effect of such transfer on the pollution of the world. The results
of the model explained that untied aid also leads to Pareto improvement in both countries
(donor and recient). Another conclusion from the model is drawn that if the marginal
propensity of consumption of polluting good is higher in the donor as compare to recipient
than &d is fruitful for environment.

The study of Pfafet al, (2004)has attempted to explthe link between the quality of
environment and economic growth when the rich countries provide the aid to less
developed economies to be used forghepose of clean environment. The authuase
incorporated the subsidies and transfers for cleanggaedhe indator of environment

aid. Theanalysis has shown that when both countries rich and poor degrade the global
environment in such case the rich countries decrease the subsidiearasfels to poor
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countries. The studyeported that by doing sh@ct donors push the recipient to use clean
goods. They have drawn a conclusion that as development is taking place the demand of
clean goods is increasing and large portion of population is using cleanest goods.

There seem to be a link between foreigth @and environment regardless of its nature
whether it is favorable or not. Arviet al, (2006) has tried to empirically find a causal
relationship between foreign assistance and environment of developing countries. The first
part of the study has utilidethe Granger causality technique on a sample period of 40
years and found the mixed results, in some countries the causal relationship exists but in
other economies there is not strong evidence of causality. In the gemanthe authors

have used thermr-correction mechanism to determine the results of causality for
individual countris and same results are drawn.

Arvin et al, (2009) empirically investigated the effect of environmental aid on economic
development in case of developing countries (earfgom larger to smaller economies i.e.
China to Fiji). The studyrasutilized the data set of project level aid databdse two
different decades 1980s and 1990s. Their two stage least square test reported that top
recipient of environmental aid are those economies which have problems of water pollution
and more industrialized. Higher level of globalization brings econdienelopment and
environmental aid also contributes in it positively, while population growth and democracy
does not contribute in development of poor countries.

There are number of studies concerning about the aid and welfare relationship, an empirical
investigation in case of developing countries has been completed by Kumler (2007). The

study has incorporated the data set for 87 developing countries which includes low and

6 6 Based on data of credit reporting system of OECD and 50 bilateral and multilateral organizations
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medium Human Development economies (as definedhiyed Nations Development
Progran (UNDP)). The author has utilized the two stage least square method to control for
endogeneity inODA. The studycontrolled the pro poor public expenditure (on health,
education and social services) by including the data form World Development Indicators
(WDI) and from past studies. The resufsstudyreported that foreign aid does not have
fruitful outcomes for HDI (which was used for aggregate measure of welfare) by
controlling the pro poor expenditure from Govt. Anothesult drawn from empirical
andysis is that when controlling for prooor expenditure and per capita income
macroeconomic policies based on budget surpluses, inflation and trade openness are
insignificant in influencing the human development.

The empirical study of Cao and tamer (3PWas based on theoretical assumptions that
aid is fungible, recipient govt. use this aid for provision of private goods and public goods
and finally the public expenditure improves the environmental quality. They have applied
two estimation techniquesrdinary least square (OLS) and fixed effect by incorpogatin
that data from 1990 to 2009he studyhas utilized the S@ CO, and PM10 for the
measurement of pollution. The empirical model of the study has reported that foreign aid
is beneficial in reducigp the pollution. They suggested that foreign aid should be used for
the provision of public goods because such goods are environment friendly.

Lim etal., (2015) has completed an empai analysis for 88 developirapuntriesfor the

period of 1980 to 2005. The study has analyzed the paradoxical interaction of aid and
globalization flows by using the dynamic panel estimation. The authors have found an
adverse interaction effect between foreign aid and globalization flows (me&suFdal

inflows and exports). The study suggested that when globalization flows are lower, foreign
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aid has positive effect on environmental protection and in dasereased globalization

aid flows haveunfavorable results for environment protection.

2.1.3. Foreign Aid and Sustainable [@velopment

Costantini and Mnni (2005) have built &ustainability Adjusted Human Develment

Index (SHDI) by incorporating environmental protection alothg-term sustainability in

HDI. The studyhasempirically analyzedhte data set of 37 European countries starting
from 1992 to 2002 and tried to build ranking of countries on different indecatoich are

GDP, HDI and SHDINordics have showed exceptional performance in the ranking of
SHDIs. The transition economies hageupied the lower positions in the ranking of SHDI

due to recessions of 1990. There was a significant drop in positions of Spain and France
which are penalized from unemployment and environmental problem.

A Time series analysis for France by incorporating different measursgstdinable
developmentompleted by Nourry (2008). The basics for incorporating different measures
is that no single indicator is perfect and policies cannot be suggested onshaf basngle
indicator. The indicators for sustainability are green net national product, ecological
footprints and genuine savings, for the measurement of national welfare four different
indicators were involved which are, genuine progress indicatogngg of human
development index and splitting into two different indices (pollution sensitive and
sustainable human development index) and indicator for sustainable economic welfare.
The data from 199Q000 has been extracted from different national amernational
sources. The results from different measures are also different but collectively the study
has concluded that there was economic development in France during the period of
analysis.
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Alam et al, (2011) has conducted a time series study orstaakeconomy and have tried

to investigate the long run relationship among sustainable developmenlipeaalezation

and environment. The empirical analysis has also incorporated urbanization,
industrialization, human development and fertilizensumpbn. Vector autoregressive

and Johannsen maximum likelihoodiotegration tests are applied on the data set ranging
from 19722006. On the basis hdings,the study has concluded that human development
and liberalization of trade have positieéfect on environment while industries, rapid
urbanization and agriculture have adverse effect on environment. On thehatitgr
industriesalong with agriculture and trade liberalization are profitable for sustainable
development, while urbanization hasgative effect on sustainable development of the
country.

Pineda (2012) conducted a study to determine the over exploitation of environment and its
effect on ranking of human development index. Their results proposed that environment
dimension should ab be incorporated in HDI. The analysasincluded 185 countries of

the world of which 90 countries have per capita emissions above the prescribed level. The
results also showed that when adjusted for sustainability 19 countries lose one point in their
HDI ranking. However, there are big names which are also violating the limits of
environmental degradatiobnited States hasxperienced largest drop of 102 positions in
HDI ranking, China 37 positions and Russia dropped down by 22 positions. For tkese thr
countries the penalty is more than 5% the United States have 27.2%, China 23.9%, and
the Russia 7.3%.

The study of Huang and Quibria (2015) had a main focus on foreign aid in exploring its

role for global partnership for sustainable development. Theareh started with a
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comprehensive theoretical model which is basettaditional Solow model. The research
investigated three channels of foreign aid and sustainable development which are energy
intensity, economic growth and natural resource exploiatSustainable development

was being measured by sustainalllaman development index, genuine savings and
ecological footprint/ biecapacity ratio. Thetudy includeddata sebf 70 countries from

1985 t02010. Twoestimation techniques instrumental vateaandGMM are appliedThe

results of tests reported tHfateign aidcontributes positively isustainable developmen

The study suggests that to enhance the pace of global sustainability there is need to increase
the global partnership in enhancimgestment, foreign aid, governance, trade and internal
migration.

Institutions play a vitatole in the context of sustainable development. There are different
views on this aspect by different people. As sanders have a believe that corruption is hurdle
in way of development but the greasers said that corruption incréasei®pmentAidt

(2009) supported the view of greasers tmatuptionis negatively coelatedwith measures

of sustainable developmenthe empirical evidence in the debate of initos and
developmentvas provided byAcemogluet al, (2014) The OLS estimates of the study
reported that institutions and human capital have a positive effect on long run development.

2.2 Literature on FDI

FDI is considered as a major source of firafor the developing countries and these
countries are relying on such kind of external investment. There are also arguments in favor
of FDI that it is less volatile and it contributes in growth by providing capital and modern
technology to host countri€slunnenkammand Spatz, 2003But in theliterature there is

not a consensus on the outcomes of AEdcause there are some strong evidences of
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positive contribution of FDI and also a bulk of liter&wn its negative consequences
Aitken and Harrison (1999) have used a comprehensive data set of 4000 plants in
Venezuela to determine the effect of FDI on the productivity of domestic firms. The study
benefited from weighted least square estimation and concluded that there is a slight positive
contributian of FDI in the production of domestically owned firms.

The study of Lartey2007) tried to estimate dynamic panel data model of real exchange
rate in sub Saharan countries by capturing the effect of foreign inflows. The result of the
study concluded thahcrease in FDI inflows is the main reason for real exchange rate
appreciationForeign inflows can cause Dutch disease under fixed nhominal exchange rate
regime (Lartey, 2008. But the effects of Dutch disease can be removed when monetary
policy has a Tylor rule for interest rata.such a case interest rate reacts to fluctuations in
exchange rateThere is consensus among policy makers that amatlaged financial
system povides the assist to manage the capital inflows. In order to give an empirical
evidence on the issi&aborowsk{2009) have used panel data of 85 countries and implied
dynamic panel data estimation technique. The study has provided favorable resudts for th
economies which have deep financial sector and an active stock market such economies
can tackle wittDutch diseaseaused by large capital inflows.

FDI can also cause the Dutch disease and brings the unfavorable outcomes in sectors where
this investments not brought upA case study in case of Colombia is being donBdtya

et al., (2016)o determine the presence of Dutch disease. The research has reported that
the mining sector has a rapid growth while the other sector of economy such as
manufactumg posits a negative growth. The exchange rate was also appreciating due to

massive inflow of FDI which gives the clear picture of Dutch disease
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2.21. FDI and Environment

There is immense literature on the issue of FDI and environmental degradatpamelA
study considering the issue of FDI and environmental degradation by incorporating the
variable of economic growth has been completed by Pao and Tsai.(2B&fgsearch has
estimated the relationship between GC&nissions, FDI, economic growth aedergy
consumption for the BRICs. The paneliotegration econometric technique has been
applied on date from 1980 to 2007 and reported thate@issions, FDI, economic growth

and energy consumptidmve long run relationships. G@missions seems to le¢astic

with GDP and energy consumption and inelastic in case of FDI. The results of study also
support the hypothesis of EKC.

The study of Blanco et al., (2013) also tried to link FDI with.@aissions which is
considered to be main variable of enviremtal degradation. The authors have applied
Granger causality test on panel data of eighteen Latin American economies from 1980
2007. The results of econometric model reported that there is causality from FD} to CO
emissions in pollution Intensive induss. The limitation of study is that it does not explain
whether domestic firms contributes more in pollution or FDI.

Chandran and Tang (2013) have conducted a study on the issue of FDI and environment
by adding the variables of energy consumption ofsjpart sector and income. The sample

of research has incorporated five ASEAN countries in the analysis. For the purpose of
determining the causal relationship Granger causality test and for long run relationship
Johnson Cantegration technique are appliéthe results of study reported that energy

consumption and income significantly contribute in @&missions but FDI has not any
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significant contribution in C®emissions. The results also reported that EKC in not
applicable in selected countries.

2.22. FDI and Human Development

Host economies depend on FDI to improve the development of their sectors (economic as
well as social) and make them competitive in the global setting. In this way FDI plays a
vital role inhuman development of host countries. Maesearchers have tried to answer

the question that whether the FDI contributes in development of host economiesfor not.
comprehensive study in this regard has been conducted by Lehner(2618) and used

the data set of 175 countries. The researchave used HDI as indicator of welfare and
concluded that FDI has a positive contribution in the welfare of host countries. The study
also assessed the mediating effect of host country governance in the relationship of FDI
and welfare, which contributgmsitively in this regard.

Reiter and Steensma (2010) said thatassociatioramongFDI, economic growth and
human development is tenuous and their studytriesdto address this issue. The study
incorporated the panel data of 1980 to 2003ddy-ninedeveloping economies. FDI and
the host country’s policy for FDI are being
development. The analysis reported that FDI contribute in human development both
directly (provision of capital and employmt) and indiretty (technological spillovers).
Conclusion of study was that when corruption is high FDI does not contribute in human
development.

The above explained studies were conducted in the context of foreign aid and sustainable
development and digfent proxies were used for gauging the sustainable developksent.

for as the literature on FDI is concerned there are extensive literature on FDI in determining
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its role for environment and human developm@&he previous literaturboth in the case
of foreign aid and FDIn the context of sustainable development is limifEide basic
reason is nofavailability of a specific indicator for sustainable developmé&hé current
research by followinghe studies of Pineda (2012) and Huang and Quibria (2018st
construckd the sustainable humarmevelopment index (whichincludes human
development and a loss function attached to it based on environment varigigeSHDI
which was constructed byineda (2012pand utilized byHuang and Quibria (2015
measire the effect of foreign aidn sustainable developmeBuut in the case of FDI and
sustainable development the literature has a padityious studies have used foreign aid
and missed FDI which is an important component of foreign capital infloanitcause
omitted variable bias and results can be biaskd.current study will fulfil the literature
gap by incorporating the FDI and foreign aid to measure their impact on sustainable
developmenin case of three different panels of developing countfiee study willalso

contributeby utilizing the updated spam of data.
2.3. Trends of Foreign Aid and FDI in Developing World

The current part of chapter discusses the trends of foreign aid and FDI in developing world.
Both the following figures no. 1 d® show the trends in low income, lower midoieome

and upper middleincome countries. Figure 1 presents tlends of foreign aidcurrent
million US$) in low income, lower middkéncome and upper middiecome countries. It

shows the historic picturef foreign aid in these countries starting from 1990 to 2015.
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Figure 1: Trends of Foreign Aid in Developing World (Million US$)
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Figure 1 indicatethat lower middlencome countries receive more foreign tien other

two categories of countriehelow-incomecountries are at"2numberand upper middie
income have lowest position in aid recipient categ@ny.average there is an increasing
trendin foreign aid of lower middkéncome countries except 2008 and after the 2013.

In 200708 the amount of foreign is decreased due to financial crises. After 2013 there is
slight decrease due to increase in refugees in developed countries. In cas@obioe/
countries there seems an increasing trend in foreign aid throughout the period under
consideration. In period of financial crises there was slight decrease in foreign of low
income countries but less thtre lower middlencome countries. In upperiddle-income
countries there was a moderate trend in foreign aid till 2004. After that was a rise in amount
of foreign aid in next two years which then decreased due to financial crises.

Figure 2 presents the picture of FDI in low income, lower mittteme and upper

middle-income countriedJpper middleincome countries atepper in the category of FDI
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recipientas these countries have the capacity to absorb this huge capital iDflevall
there is an increasing trend in FDI of uppeiddle-incomecountries except théme of
financial crises of 2008.

Figure 2:Trends of FDI in Developing World (Million US$)
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The above figure shows that there is much differenceoumntries in matter of FDI
recipient. The lower middiencome countries are in the second place in case of FDI inflow.
There seems a smooth upward trend in FDI inflow in lower michdleme countries
except theperiod of 20082010. Low income countries oeive less FDI as compare to

other two categories.
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CHAPTER 3

3. Theoretical Framework and Empirical Methodology

The current chapter of studyas discused the theoretical framework and empirical
methodology. First part of chapter will define the possithleoretical linkages and the

second part of chapter will discuss the econometric model of the study.
3.1. Theoretical Framework

The previous literature has provided theoretical foundations through which we can
determine the possible channel betwdeedependent and explanatory of the study

3.1.1. Foreign Aid and Development

The two-gap model of Crenery and Strout (1966) providéde theoretical basis for the
study. The model has presented that developing couhadfaced the problems of these

two gaps due to weak financial conditions. Developing countries have lower domestic
savings (that caused to lower capital investment) and less exports (the main reason for trade
deficit), which leads to problem of budget deficit (&ovevenue is less than its
expenditure), that’' s why these countries
development project3.o fulfill these gaps developing economies need financial assistance
and foreign aid plays an importaotbridge the gapn thisway, foreign aid is positively
associated with development by fulfilling the scarce resources (which are required for
sustained growth) of developing economies.

Foreign aid is uncritically provided to the developing countries and it is foubd tbe
important component in the transition of development. This type of assistance is donated
to upsurge the domestic resoes of less developed countr{@®daro, 198} Foreign aid

directly affects human deglopment via the channel of governmemtendhg and in
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countries where thgovernmentshave high preferences for human development, aid
contributes more aggressively because it enhances the financial resources of that
governmento be spend on human developméfigack and Tobin, 2006pased orabove
explained theretical link it can be saidhat foreign aid contributes positively in human
development via the channel of public spending on human development activities. The
above explained two gap model hagmaitilized by many researchers sashAsongu
(2012)and Min and Sanidas (2011) areported that foreig aid is positively associated

with the development.

Foreign aid can also have negative effectdewelopment as reported §gimplice

2014) Foreign aid has negative contribution in HDI due to misappropriation of funds.
These funds are not used for development purpose rather being utilized by the govt.
officials. With the increase of foreign aid there is appreciation in real exchange tage tha
increase in relative price of tradeable commodities. Foreign aid also leads to decrease in
relative share of tradeable commodities due to exchange rate appreciation. This effect of
foreign aid is harmful for economic growth and depeh@nt of aid regient economy
(Rajan andsubramanian2011).

3.1.2. Foreign Aid and Environment

Environment is being exaggerated by factorsolwlgause any type of pollution arfust

type of dilemma exists in most of the developewpnomies. Foreign assistance is being
donated by the developed countries to deal with the environment related issues of these
developing economieH.the main purpose of foreign aid is to protect the environment then

it can contribute positively in the environmenpabtection (Chao and Yu999).
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Environmental Kuznets Curve (EKC) concept was being popularized by Grossman and
Krueger in the start of final decade of'26entury andoy World Bank in the World
Development Report of 1992. The EKC stressed that capital is the essential requirement
for the process of sustainable development. As the level of economic activity rises the
environment problems also increased due to obsadetentlogy and less investment.
When the resources for investment are increasedetiveonmentalquality is also
improved (Stern et al1996). The problem of low investment exists in less developed
countries because these economies have less resouritesntte for investment. The
financial assistance provided by developed countries play an important role in creation of
resources for investment.

The study of Huang and Quibria (2015) has utilized EKG@nodeling foreign aid for
sustainable developmenThe study has drawn a conclusion that the environmental
emissions should be reduced by technological innovations or applying abatement for
pollution creators. The results of study reported that ODA plays an important kaéhin
caseswhich then leads to st@nable development in the recipient economy. From the
above explainetheoretical link and empaal evidence it can be satidat foreign aid will

play apositive role for environment degradation.

Sometimes, foreign aid is unfavorable for environmAntiow level of development and
when foreign aid is provided to countries to boost economic growth and finance
developnent projects in such caselean environment is not a governmental priority. In
fact, by encouraging economic development, foreign aidaeregte incentives for growth

of polluting industries. In this way foreign can contribute negatively in environment of

recipient countryLim et al, 2015).
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3.1.3. Foreign Aid and Sustainable Development

Foreign aid is described as the financial assistprmaded to the developing countries to

fulfil their financial needs angromote sustainable developmenit is explainedas
development that fulfilthe needof current generation without effecting the consumption
pattern of forthcoming generation or the living of future generation (means the
development should not affect the environment which can make worst living for future
generations). As explained above that foreign aid plays an important role in the
environment protection by polioh abatement and by providing the finantw
technological advancements and thus it contribpdsgivdy in sugainable development.
Foreign aid alsacontributespositively in sustainable development via the channel of
growth and human developmenttire above theoretical channel of foreign aid and human
development it is being explained that financial assistance provided by the developed
countries contributes positively in the human development of the recipient nations by
fulfilling the scarce resoues provided for investment in social sector. Foreign aid reduces
the saving investment gap and provide useful resources for investment, when this gap is
reduced their will be resources available for investment in education and health services
which bring msitive change in human development and growth will be sustained. That
sustained growth and positive change in human development bring positive change in
sustainable development of recipient nation. The study of Huang and Quibria (2015) has
incorporated feeign aid in their balanced growth equation to testify its impact on
sustainable development and study reported that foreign aid contributes positively in
sustainable development of the recipient economies. From the above explained theoretical
channel ané@mpirical evidences tan be said that foreign amhsa positive contribution
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in the context ofustainable development of low income, low@ddle and uppemiddle-

income countries.

3.1.4.FDI and Sustainable Bevelopment

This part of theoretical framewmk of study links FDI with sustainable development by the
channel of environment and human development (which are both indicators of sustainable
development index). FD§$ considered aisnportant factoiin the context of environment,
studies show that in some cases it has useful consequences for environment and in other
cases it is harmful for environment of the host country. FDI has significant contribution in
environmental protection through augmenting the econgnowth Pao and Tai, 2011).
Financial development in developing economies (especially through FDI) motivate and
provide opportunity to use latest technologies that are environment friendly that will
ultimately improve the environment scenaobhost country and contribuia regional
sustainable developme(@irdsall and Wheeled,993).According to the Penvironmental
regulations may encourage enterprises to innovate, leading to technology upgvhutihg,

may offset the negative pollution effect of HZheng and Sheng@017).

FDI also have harmful effects on environment when the developed economies transfer the
obsolete technology to developing countries Wwiiause environmental problenBgnco

et al., 2013) Frankel and Romer (1999) also reported #ainomic develoment and
financid liberalization attract the FD&nd increase investment in R&D, which leads to
speedy economic growth and ultimataffectthe environmenihe competitive advantage
theory explains that, FDI may be devoted to comparative advantagetrofinost country

and in such way FDI | eads to expansion of
its production structurayhich is called scale effect and structure effect, respectively. More
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economic production brings greatemergyconsumption and environm&l pollution at

the same timeZheng and Sheng, 2017)No f i re with no smog” a
et al.,, (2007) which means that there will not be any economic productionnwith
environmental pollutionAntweileret al.,(2008) also concluded that production expansion
has anegative effect on the natural environment.

FDI is assumed to be the major contributor in the capital formation and welfare of the
developing economies. It enhances the welfare of the developing @esntmmough
increased education, life expectancy and purchasing power parity, which is termed as the
spillover effect of FDI(Lehnert et al., 2013)Countries that have open their FDI have
significantly improve UNDP, s HDI rankin¢Reiter and Steensm2010).Both studies of
Lehnert et al., (2013) anBeiter and Steensma (201ave drawn the results that FDI
contributes in the human development of the host countries.

From the above explained theoretical and emgiirevidences it can be saidat FDI
contributespositively insustainable development of low income, lower middle and upper
middle-income countries by contributing in environmentalotection and human
developmentBeyond these two main explanatory variables (foreign aid andtk&b are

also some control variables included in the motleésecontrol variables are Urbarion
financial developmentinstitutional quality, industrialization, gross capital formation,
populationgrowthand trade opennesbhe study oHuang and Quibria (201%ave used

Polity IV as institutional variable and also considered it as endogenous. So, this study has
used Polity IV as proxy for institutional variable and controlled its effect on sustainable
developmentRidzuan(2017) has introduced trade opennessfarashcial development in

determining the effect of FDI on sustainable development. Their study stated these are the
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potential drivers of sustainable developméizin et al., (2009) used population growth
as control variable in finding the effect of faye aid and economic developmefite
study ofHuang and Quibria (2015) saontrolled forfinancial deelopmentpopulation
growth and trade openne&s modeling the sustainable developmeAfawubo and
Ntouko, (2016) found a positive effect of urbaniaaton G2 emissionsnd by following

this study the effect of urbanization is controlled in the modebanization and
industrialization are incorporated by Li and Lin (2015) and fdted positive relationship
with CO2 emissionsThe study ofCherniwchan (2012) found a positive relation of
industrialization with environmeiaind the study dfluang and Quibria (2018)corporated

this variable as control in their model. So, industrialization is included as a control variable
in current study bydllowing these two studie$sross capital formation inown as an
important variable for its contribution in environment. It is included in the model by

following the study of Soytas and Sari (2009).
3.2. Empirical Methodology

There are two objectives dfie study and in order to fulfil these objectives a suitable
econometric technique and data is requifdte currentpart of chaptewill present the
model specification followed by descriptiaf variables, sample selectiotiata sources
and estimationeichnique.

3.2.1. Model Specification

The current study hasseal the sustainable development as a dependent variable
analysis.In the light of stated objectived)a baseline model of the stutyspecified by
following the Huang and Quibri@015)methodologyThe dependent variable along with

the explanatory variables of the study are listed below.
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SD = Sustainabla@levelopmentFA = Foreign aigd UB = Urbanization FD = Financial
developmentlQ = Institutional quality IND = Industrialization GCF = Gross Capital
formation PG = Populatiomrowth, TO = Trade opennegs; = error term, where i and t
standdor country andimelyears.
In model (1) foreign aid is included &se main explanatory variable with some other
control variables. The study Biuang and Quibrig2015)has missed an important variable
of foreigndirect investmen{FDI). Thecurrent study incorporadd=DI in thebelowmodel.
YO 1 106 1 Y6 OO0 T 00 T OGO T 0601 0O
I'"YO f "'O00°‘ 8 ¢
Thestudiesof Burnsideand Dollar (2000), and Dadgrd et al., (2004) rewaed that foreign
aid has nodinear relationship witheconomicgrowth. It has positive but diminishing
returns to GDP growth. To captuilee nonlinear effect of ajdy following theDalgaard
et al., (2004), current study incorpomsguare of aid in the following model.
YO 1T 106 1 Y6 OO0 00 T OGO T 0601 0O
I YO f OO0t 00 ‘8 0
3.2.2. Description of Variables and Data Sources
This part of chapter willefine thevariablesncorporate in thestudy based on the previous
literature A brief definition of variables is given below followed by a table number 2 which
provides information about data sources and measurement unit.
3.2.21. SustainableDevelopment

Sustainable developmenttlgatkind of development process in whiphesent generation

fulfil their needs without effecting theving of forthcoming generationfHuang and
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Quibria, 2015). Sustainable development is the main focused variable of the study, there
are many proxies beg used for sustainable development as mentioned above in literature
reviewchapter. The current studiyas followed thé’ineda (2012) andjuang and Quibria
(2015) by constructinga SHDI which is beingused as an indicator of sustainable
development.
The most widely accepted and used measure of human progress is HDI of UNDP, it is a
comprehensive indicator whiatovers wide dimensions of social as well as economic
factors. HDI covers social dimension of human progress by incorporating indicators of
healthand education, and in economic prospedt covers standard of livinJNDP
2011). A loss function iattached to HDI for building SHDWhich is being used as an
indicator of sustainable developmgwhichis further comprised of two things, one is the
fare share for environment use and other is worldwetpamsibility. Following is the
calculation ofindicator of sustainable developmemtd the loss function:

YO p O z'000
Where G represents the loss function and i represents the country, value of G lies between
0 and 1, if value of loss is zero its means the country has contributed less in environment
than the fare share. If a country exceeds the maximum limit of farelsh&ege amount

than the value of loss is one.
o f o
n
Where j represents the ersiimental indicators (j = 1,2, 3..) p
Y

. £
O & Qph—=2 —
P N
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Where"O is the loss function of country i for indicator j, it includes teemponentshe
fair share of environmental usage and the worldwielgponsibility. N is the world
population and n denotes the population for countfje first part in the loss functio®

determines the global responsibility of a country thataiseb on its population. As the
function show, greater populated country has larger responsibility for environmental usage.

The other part of loss functiancludes w i A @, Y is the environmental usage

of indicatorj by countryi and™Y representsvorldwide planetary limit for environmental
factorj. The 29 part of multiplication captures the fair portion of the environmental term,
which apprehensions the situation of a country when its environmental consumption
surpasses its fashare.The calculation of SOk based on the loss function, as following

the studies of Pineda (201&)d Huang and Quibria (2015) weel three environmental
variablego figure SHDI including C@emissions per capita, share of permanent cropland
and natural reource depletion.

3.2.2.2.C0O2 Emissions

Carbon dioxide emissioris in important component from environment perspective and
incorporated in our study to build the loss being created by it in sustainable development.
Emissions which are produced during manufacturing of cement and foiessib fuel are
included in CQemissions data recorded by world bank. Carbon emissions stem during
consumption of gas fuels, solid, gas flaring and liquid are also included in this series. The
measurement scale of this variable is metric tons per capita.

3.2.2.3. Permanent Crop Land

The crops of rubber, cocoa and coffee take a long time for harvest after plantation and after

harvesting these cannot be replanted. The part of land that is occupied by such crops is
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known as permanent cropland. This includes land occupied by fruit tnees, flowering
shrubs and nut trees. That part of land which is occupied by trees used for wood is excluded.
The variable included in the study has data of permanent cropland as percent of total land
area of a country.

3.2.2.4. Natural Resource Depletion

It is the sum of net minal, forest and energy depletionjmaral depletion is defined as

ratio of the quantity of mineral resources over the lifetime (covered at 25 years) of
remaining reserve. It includes phosphate, tin, bauxite, copper, gold, sihemickel and
lead.Net reduction of the forest is the ea# rental price per unit above the surplus of
round woodharvest compared to natural growth. The calculation of energy reduction is
also same as for mineral exhaustion. It includes naturatgaland crude oil.

3.2.2.5.Foreign Aid

The main independent variable of study is foreign aid and defined by OECD as the aid
granted to promote welfare and economic development of recipient country. OECD named
it as ODA and loans provided for militapprposes are not part of this grant. This type of

aid is either directly provided by the donor or transmitted through multilateral
organizations such as World Bank or UN. Aid provided in shape of grants, technical
assistance and soft loans with a condivbmat least 25 percent is grant element. There is
also a standing order to donor countries to donate 0.7 percent of their GNI as foreign aid.
In the analysis the data on this variable is taken as million current U.S dollars.

3.2.2.6. Foreign Direct Invesinent (FDI)

FDI is the investment that is directly flown in the host country. It is the amount of equity

capital, short term and lorgrm capital, and reinvestment of profits of foreign firms
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recorded in balance of payments. It is also that investmemhwibeing made to get
control of management of an entity which is not in the same country of investor. In current
study net inflows of FDI in current U.S million dollars is included which is the new inflow
of foreign investment minus disinvestment.

3.22.7. Industrialization

The variablas to gauge for industrialization is industry value added as percentage of GDP.
Value added is calculated by adding up final outputs of a sector and subtracting its
transitional inputs. In calculation no deductions ragele for depreciation atepletion of
natural resource.lndustrial value added includes value added in construction,
manufacturing, water, mining, electricity and gas sector of economy.

3.2.2.8 Gross Capital Formation

The percentage share of Gross agddrmation in GDP is included as a proxyctntrol

for physical capitain all the three models of study. Gross capital formation is defined as
the expenditure incurred on fixed assets which brings some addition to these assets plus
net change in inveaties. Fixed assets comprise of land improvements, equipment
purchase, machinery, construction of roads, schools, hospitals, railways, commercial
buildings, offices, plant and private residential lodgings. While the inventories include that
stock of goodshat is kept by entities to deal with unpredicted variations in their sale.
3.2.2.9 Urbanization

To control for urbanization in the regression model by following the study of Huang and
Quibria (2015) urban population as percent of total populatiorc@poratedWhereas

urbanpopulation is defined as people residing in urban area @fistiy (WDI, 2017).
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3.2.2.10 Institutional Quality

The variable included for institutional quality is polityrdm Polity IV which is a project

and database created by Marshall and Jaggers (2012). This variable also included by Huang
and Quibria (2015) to control for institutional quality. Polgriable is based on several
indicators which are balance of executives, freedbsuffrage, respect for civil liberties,
operational constraints and basic political rights. The value of polity indicator varies
between-10 to 10. The value frorilO to-6 describes anocracys to 0 presents closed
anocracy. The value on positive siderh 1 to 5 explains the open anocracy, 6 to 9
democracy and 10 defines full democracy

3.2.2.11 Financial Development

Broad money as a ratio of GDP is inclddes a proxy for financial developmeBroad

money (M2) is defined as currency of a country ibgsanks which includes demand
deposits (excluding government deposits), time deposits, savings and deposits by resident
of a country in foreign currency (excluding government). It also includes ¢érasleéque

and other securities.

3.2.2.12. Trade Opennss

Trade is considered as important sector of economy and it is necessary to control for trade
openness. Previous studies have also incorporated the trade openness for controlling the
sustainable development. It is defined as quantity of exports plustsripath in goods

and services. This trade is then taken as a percent of GDP which is the series included for

trade openness.
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Table 2: Data Sources and Unit of Measurement

Variables Unit Data Source
HDI Valued betweenQ UNDP
C02 Emissions Metric tons per capita WDI
Natural Resource Depletion Percentage of GNI WDI
Permanent Crop Land Percent of land area (1000 WDI
hector)
Foreign Aid Currentmillion U.S dollar OECDY
Population Growth Annual gercentage WDI
Trade Openness Trade grcent of GDP WDI
Urbanization Urban population percent o WDI
total population
Financial Development Ratio of M2 and GDP WDI
Institutional Quality Valued betweenrl0 to 10 INSCRE
Industrialization Industry value added percer WDI
of GDP
Gross Capital Formation Percentage of GDP WDI
Foreign Direct Investment Current nillion U.S dollar WDI

Note: The data set for these variables is used from-20%6.

3.2.3. Sample Rlection

The study usethe panel data of different countries dividedhree separatganes, as the

first sample includes countries frolow income category second hadower middle
income economieand third sample incorporates countries frarqppermiddle income
class The countryselection criteria is followed from trstudy ofBehera and Dash (2017).
The selectionis based on UN criteria of GNI per capita (indicator being used as a measure
of development). UN and World bank has defined four caiegjof countries but the study
incorporaté only three as the fourth cafery is of high income countries which did not
receive foreign aid rather donate. Countries which have GNI per cdgi@85% or less

are considered dsw income economies having GNI per capita between 1036$ and 4085%

arelower middle-income countriesand those countries which have GMrrapita from

”Net ODA from Development Assistance Committee availabltpt/stats.oecd.org/
8 Integrated Network for Societal Conflict Research (INSCR) is a data set of Center for Systematic peace
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4086% to 12,615% are in the group of upper mididé®me economied.he details and list

of countries is shown in appendix.

The dadaset for these panelsed form the period 199015. There are some advantages

of panel data usage over the other methods of data collection such as time series-and cross
section. It includes a large no of observations (combination of both time series and cross
sections), so ehree of freedom is sufficient in panel data. It also reduces the chances of
problem of multicollinearity among the independent variables. Hence panel data brings
efficient parameters estimate@Hsiao, 2003). Furthermore, the consequences of
inestimable ad unobservable factors can be controlled.

3.2.5. Estimation Technique

The study isbased on panel data and fanalysis we incorporatethe sustainable
development as a dependent variaddleng with explanatory variables in the model to
determine their effct. There are some suitable econometric techniques for panel data
analysis such as fixed effeectdeland random effectmodelwhich are being applied by

many researchers as mentioned in literature. Along with these two fixed effects and random
effects, GMM, panel cointegration and panel ARDL are also being utilized by some
studies.

The conventional and most popular methods in panel data estimation BEM@and (b)

REM. The FEM deals with each cross section’s
in intercept and this method set a dummy for these cross sections. The intercept in FEM is
different for each cross section and also time invariant. REM allow the unobserved
heterogeneity of cross sections to be in ignorance zone i.e. error term. Haesman t
specifies the selection between FEM and REM. These methods are applicable when the
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data being used in study is stationary, becauseRigithand REM neglect the problem of
unit root, (in time series analysis) and, heterogeneity (when the data is ectena)
(Asteriou and Hall2007).

In order to apply Panel data estimatieshniques, the initial step ahalysis is to check
the unit root propertiesof variables. There are three famous tests for checking
stationarity/norstationarity(unit root propertiesdf variables in panel data studies,igfh
includes Levin and Lin (1993LL), Maddala andNVu (1999), andrh, Pesaran and shin
(IPS), (2003)

3.2.5.1Im, Pesaran and Shin (IPS) test

A well-known test for checking stationarity/nstationarity of variables if?S, (2003) test
and applied on panel @afThe IPS test has advantage over LL test because it has more
power and does not restrict theto be homogeneous in all cross sections. %3 is
basically the addition taL test whch permitsheterogeneity of coefficierit of lagged
value of leveldependent variable. The procedure of test is based orkmalln Dicky
Fuller test of stationarityAsteriou and Hall, 2007)The current studyses the IPS testa

check theorder ofintegrationof variables. The model of IPS test is as follows:

3 |7 Oy T 30y

Where i representountries and stands for years-® is the dependent variable of study
in autoregressive form. On the right side of equatiors drift parameter for all cross
sectionswy, is lag of dependent variable at level and its coefficiegives the inference
about presence of unitat To control the problem of autocorrelation in detecting unit root,
lags of dependent variable are included whicte@sg andf is the parameters of these
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lags which vary across countriés. is white noise error ternT.he Hypothesis faned by
test are as follow;

ddq mforalli.

d ¢  for at least oai.

d the null hypothesis describes that panel series arestationary, whiled the
alternative hypothesis definesatha section of panel seriesstaitionary. IPS test prace
separate unit root test for each cresstion unit. A limiting assumption of IPS is that time
period should be same for all countries to compliest statistic. So, th@statistic in IPS
test is just the mean of individuAugmented DickyFuller test§ ADF) test statistics for

computing theé  Ttfor all cross sections (denoted by):
&= o
0

0 converge to statistic under definite assumptions. The IPS test statistic for computing
stationarity in panel data isvg@n by:

Mo oF pf0B 00 s T
Wwb s T

IPS (2003) statedthat f ol | ows t he st andar do raordnifal di str
thetests for stationarity shows the existence of unit rbet) the conventional estimation

techniques FEM and REM will not be applied. These will produce the biased results
because the main assumption of thege methods is the stationarivy variablesIf the

variables are noestationary thenhte problem oEpuiousregression riselsecause it gives
theassociatiorbetween two nostationary variable©On the other side, if allariables are

nonstationary and integrated of same order. Then thiategration solves the problem
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and gives the long run estimataf the regression but on the condition that the error term
of regression is stationafpsteriou and Hall, 2007).

After the application oforoperunit root testto getthe long run relationship between
variables ceintegrationis applied In panel dataetting there are three famous tests fer co
integration Johanseifisher caintegration testPedroni(2004)test for Caintegraton and

Kao (2000 Co-integration test

3.2.5.2 Kao Co-integration test

The study applied Kao (20p@est of cointegration tget the long run relationship between
sustainable development and explanatory variables. Kao preseritgdgration tesfor
panel data setting in (20P@hich is also known as residual based test for checking co
integration among variables. It has aemblance with Dickyfuller and ADF of co-
integration. The advanced and commonly used test-gftegration is Kao asompared

to Pedronand Johansefisher. The basic methodology for checkingistegrationis same

in both tests of Kao and Pedroni butdtast has advantage for imposing the homogeneity
in coefficients of AR model and dategrating vectors. The main reason for applying the
Kao test is that Pedroni incorporates just seven regressoriimtegpation equation but
Kao test includes more tharven regressors in-tategrating equatiofAsteriou and Hall,
2007 I n our study the regressors in al/| t hree
applied the Kao test for checking-odegration. The general form of Kao (20Dfest is as

follows:

For
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I n the above written Kao’ s equation i and
@ represents the dependent variable which is the sustainable development in our study.
is the intercept of equation and the restriction imposed on it to be heterogeneous among
cross sectiond. denotes the coefficient of explanatory variables andwalibto be
homogeneous among cross sectiemnsrepresents theector of independent variables of
the study® is white noise error term.

‘HU QR
It is the auxiliary regression of Kao test in whidkuis the estimated residual form the first

equation of the test. The estimated results of OLS fsipresented by following equation:

B B ‘HH
B B ‘H

and the equivalent t statistic of this estimdtad given by:

” p B B lHJ
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Kao cointegration test also gives the estimates of ADF type test and for that purpose

following regression is needed to be run:

. Fl ” oo« Fl %03_| F] ’

The null andalternative hypothesis for Kao test and the ADF estimates given by this test
is as follows:
Ho: No caintegration

H1: Existence of Cantegration
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The estimates of ADF test is calculated by Kao in the below written equation:

0 Ned, ¢,
. G, o, ] PW

000

Kao (2000 co-integration test gives the information about existence of long run
relationship among variables but it does not provide the long run estimates. OLS provides
the supefconsistent estimates in-@ategrating regressioifi there is neendogeneity and

no serial correlation. When the explanatoryighles are endogenous and the problem of
serid correlationalso existéhen OLS gives the biased estimates. In order to deal with such
issues severahodifications to OLS hasden madédy Phillips and Hansem (1990)and
presented-ully Modified OLS (FMOLS) andin 2000Kao and Chiandnave also done
several changes ©OLS and give Dynamic Ordinary Least Square

3.2.5.3.Fully Modified Ordinary Least Square

FM-OLS is the extesion of conventional OLS method but it has advantage of dealing with
problems of endogeneity and heterogenditi-OLS was first developed ®hillips and
Hansen in (1990) by providing the estimates eintegrated panel data regression. Further
modification to this technique are beintade by Pedroni in 1996 and 200he current
study has usedNF-OLS developed by Pedroni (200b get the log run estimates. The

pooled OLS in case of panel data is given by:

f Wi o Wi o wp Wy

Modification to this conventional OLS is known as fMLS, thg of FM-OLS is given

by the following equation:
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Where wj defined as a vector of independent variablesiuded in study. oy

Wy W — Yoy I wp o, wy is dependent variable and in current

study it is sustainable developméntk 3 m — 3 m . m is defined

to be the covariance matrot regressiorand its partition is given as:

m m

Mmoo

The long run variance of error term is presentedjby, while covariance matrix of error

term in long run isn . Pedroni also decomposed theinto two parts:

m m 3 3
In the above equationm) is the contemporaneous-gariance and3 3 define the
dynamic cevariance. In addition to this decomposition a triangularization of covariance
matrix (1) is being done by Pedroni. In this triangularization processsthe lower matrix
which is portioned as:

Pedroni (2001 provided that in estimation of dynamic-caegrated panel data, main
problem of concern is heterogeneity. The-EMS defined above deals with the issue of
heterogeneity as well aandogeneity by incorporatingdividual specific intercepts
regression and allow theerial correlation properties of tlerorterm to differ across
individual crosssectionof the panel.

3.2.5.4 Vector Error Correction Mechanism

The long run relationship of Sustainable development and explanatory variables is

determined through emtegration. For getting the short run impact of these explanatory

43



variables in the context of sustainable development of defined p¥ieet®r Error
Coarrection Mechanism\(ECM) technique is used. TRAECM methodology is based on
the Wester Lund (2007). In modeling i&CM an error correction term is included in the
model. This error correction term will depict the time taken by dependent variablatto be
its original equilibrium, when it is deviated by an external shd#&CM model for the

current study is given in following equation:

YYG | 1Uj 1 YYQ 1 aYor

In the above equation i equals thess sections, which are different in all three panels, t
defines the time period which is same in all three padelsplit 8 [t @ The equation of
VECM gives the short run dynamic¥" '@ ¢) and an error correction term algg,

Y'YQ is a \ector of lags of regressand andis its coefficient The matrix of ce
efficient of short run variablesjiswhereasiis defined as quantity of short run variables,

a plt 8 M andQpresents lags the independent variables of study which are included here
as short run variablégs.is the ceefficient of error correction term of the study. It explains
the time required for sustainable development to be at its original equilibrium, itghe
equilibrium is disturbed by any shock on the variables of independent side. Error term is

derived from following equation:

: YYQ | 1 YYQ 1 aYoy

In the above equation error term is regressedustainable development and its lags as
well as lags of independent variables of stuithe above equation will give the estimated
value of  which is also known as the parameter of speed of adjustment.
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Chapter 4

4. Results and Discussion

Thecurrentchapterhas discussed the results and followed by a brief discussion. The first
part of chapter elaborated the descriptive statistics of three different panels of country and
their brief explanation. The second part of chapter presents the empirical resuéts of th
study which incldes the results of IP&st, Kao centegration test, FMOLS test and
VECM test.

4.1. Descriptive atistics

The following three tables n8, 4 and %elaboratetie descriptive statistics of alariables
being used in the study. Desciyet statistics include the mean, median, maximum,
minimum and starard deviation of the variables.

Table 3: Descriptive Statistics of Low Income Countries

Variablesand Unit of Measurement| Mean | Median| Minimum | Maximum | Std. Deviation

Sustainable Developme(ihdex

calculated an¥alued between-Q) 37.5 37.9 194 55.6 7.5

Foreign Aid(Currentmillion U.S

dollan 676.8 | 447.7 34.4 5526.5 689.0

FDI (Current nillion U.S dollay 460.0 | 286.5 | 1712 | 2987.3 453.4

Urbanization(Urbanpopulation

percent of total populatign 28.7 30.9 5.4 59.6 124

Gross Capital FormatioffPercentage

of GDP) 19.1 18.9 -2.4 554 8.4

Institutional Quality(Valued

between10 to 10 1.2 0.0 -9.0 8.0 4.9

Trade Opennegqdrade grcent of

GDP) 54.5 53.2 19.7 1315 17.9

Financial Developmer(Ratio of M2

and GDR 24.3 215 1.1 98.3 13.5

Population Growtl{Annual

percentage 2.6 2.2 -6.2 7.9 12

Industrialization(Industry value

added percent of GDP 19.9 18.3 4.6 44.8 7.0
Sour ce: Augdchaion’ s own

Note: The data set included for this table has a range from2®Bf The countries included in low income
sample are 18 so no. of observations are (18*26) 468.
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Table 4: Descriptive Statistics of Lower Middlelncome Couwntries

Variablesand Unit of Measurement| Mean | Median| Minimum | Maximum | Std. Deviation

Sustainable Developme(ihdex

calculated an&¥alued between-Q) 50.7 494 35.5 74.3 8.8

Foreign Aid(Currentmillion U.S

dollan 571.8 | 394.1 85.9 2030.7 436.9

FDI (Current nilion U.S dollay) 840.8 | 655.4 | 2122 | 2619.8 444.1

Urbanization(Urban population

percent of total population 33.2 31.6 13.7 67.4 13.9

Gross Capital FormatiofiPercentage

of GDP) 21.2 19.1 1.6 61.5 9.1

Institutional Quality(Valued

between10 to 10 0.9 1.0 -9.0 8.0 5.3

Trade Opennegqdrade grcent of

GDP) 76.2 74.1 18.9 199.7 32.6

Financial Developmer(Ratio of M2

and GDP 27.2 24.0 3.8 79.9 14.5

Population Growtt{Annual

percentage 2.0 2.2 -2.4 5.1 1.2

Industrialization(Industryvalue

added percent of GDP 28.0 26.7 5.0 52.0 10.0
Source: Author’s own calcul ation

Note: The data set included for this table has a range from2@B& The countries included in lower
a r ebséndationstate §11*265286v h y
Table 5: Descriptive Statistics of Upper MiddleIncome Countries

middlei ncome sampl e

no.

of

Variablesand Unit of Measurement| Mean | Median| Minimum | Maximum | Std. Deviation

Sustainable Developme(ihdex

calculated an&¥aluedbetween A1) 65.1 65.7 48.0 76.4 5.9

Foreign Aid(Currentmillion U.S

dollan 299.1 | 1424 7.5 1457.7 271.4

FDI (Current nillion U.S dollay 1278.8| 1733 | -33.2 | 16208.7 2987.3

Urbanization(Urban population

percent of total population 25.2 25.2 6.3 50.9 9.1

Gross Capital FormatiofiPercentage

of GDP) 23.0 21.6 5.2 52.5 6.6

Institutional Quality(Valued

between10 to 10 5.2 6.0 -7.0 9.0 3.4

Trade Opennedqdrade grcent of

GDP) 108.3 | 108.1 32.7 280.4 48.5

Financial Developmer(Ratio of M2

and GDP 50.8 49.4 115 97.4 18.2

Population Growtt{Annual

percentagg 1.1 1.0 -1.0 4.7 1.3

Industrialization(Industry value

added percent of GDP 47.2 45.6 25.6 76.4 15.5
Source: Author’s own calculation

Note: The data set included for this table has a range from2@B& The countries included in upper
middle-income sample are 8 and no. of observations is (8*26) 208.
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Tableno. 3in theanalysis explains descriptive statistics of low income countries, followed

by middle income and finally the last table elaborates the upper middime statistics.

The first variable is of sustainable development in all three tables which is caldwated
multiplying a loss function to HDI of UNDP. The value of sustainable index in this study
ranges form @.00 where the value near to zero means under development and as the value
approaches 100, the country is considered as developed. As in the cadeaofddiDtry

which has value near zero considered as less developed. On the other hand, if a country has
value near 1 isonsidered as developed.

The mean value of sustainable development indelefoincome countries is 37vBhereas
minimum and maximum alues are 19.4 and 55.Bhe value of standard deviation for
current sample is 7 &hich is not high. The low value of standard deviation explains that
most of the values of sustainable development index lies around its mean value. The
average value of stanable development index for lowmiddle-income countries is 50.7

but minimum and maximum values has vdstance as minimum value 35.5 is while
maximum is 74.3Standard deviation of this index fawer middleincome group is 8.8

which is slightly hgh than the lowincome countries, which explains that the dispersion of

the values of index is quite high in lower middtheome economies.

The sample of upper middlacome countries have the highest mean value of sustainable
development index which is56L In all the three samples of countries this group is
considered as developed due to high average value of its sustainable development index.
The maximum and minimum values of index farrent group are 76.4 and 48uhich

seems to be quite differentitithe standard deviation is Safhich explains that dispersion

in values is small.
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Foreign ail has an average value of 67&8lion U.S dollars for low income countries
included in the study. The maximum valdor selected sample is 5526.5 while the
minimum is 34.4which identifies a huge difference. Standardidgon of foreign aid is
689.0explaining the reason of heterogeneity in this sefies.average foreign aid received
by selected lower middiemcome coutries during 199€2015 is 571.8nillion U.S dollars
which is quite low than low income economiBgta of foreign aid for this sample also has
a high heterogeneity as the minimum value is jus28%hile the maximum is 2030and
standard deviation is 436.

The minimum average value of foraigd in all three samples is 299illion US dollars
which is for uppemiddle income economies. These countries have GNI per capita
bet ween 4086% to 12,615% thatdislomfdrthist he ave
sample.The dispersion of series Iseterogeneous as the minimum value 8 &@nd
maximum approaches 1457%hile the standard deviation is 271.4

The investment that is directly flown into a country from foreign investors is FDI. In the
selected samples of current study upper migttteme countries have received on average
high FDI as compare to low and lowiecome countriedJppermiddle-incomecountries
have maximum 16208 million US dollars FDI in a single year, while in low incorued
lower middle income 2987.&and 2618 million US dollars respectivelyStandard
deviation in case of FDI is minimum imWermiddle income category 444 low income

has a quite high 4534ut upper nmddle income has maximum 298#43lue of standard
deviation.

In urbanizatiornvariable share of urban population in total populatsancluded In all the

three sample lower middle income has on average unigan ppulation which is 33.2
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percent of total population. On the scale of maximum urban population-foisdte
income countries surpasses the other two categories included in andpyses.middle
income countries have maximum average value of gross capitahtion as compare to
other two samples included in researcbw and lowemiddle-incomegroups have their
minimum value of gross capital formation in negatives but uppddle-incomegroup
have positive value of gross capital formation.

Institutional quality is better in upper middi@ecome countries and on average most of
these countries has democratic governnidaither of the countries included in analysis
have complete democracy as the maximum value of polity 2 indicatotdpg@er middle
income economies have very high average valfidrade openness which is 10813
explains that on average ttrade sector of thesmuntries have more than 100 percent of
their GDP. On the other hand, the maximum value of trade openness for low income
categoryof countries is 131.5

The highest value of averafipancial developmens 50.8in all the three samples of study
and it is for uppermiddle-income countries.Population growth is considered as an
important factor in development of a countbyow income group of countries has the
maximum average value pbpulation growth which is 2.8 he lowest minimum valuef
population growths -6.2 which is the minimum value in low income countriésdustrial
sector is considered as major contributoenvironment of a countnAs the statistics in
table 4 explains, o averagehte industrial share in GDP guite high in uppemiddle-
incomeeconomiesvhich is 47.2 The minimum value of industrial share in tigioup of
countries is 25.6vhich is highethanthe average value édw income category whicis

19.9percent of their GDP.
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4.2. Empirical Results

The estimated results of study are presented in followingsections The first part
elaborags the unit root test result®llowed by caeintegration results and final part of
current chapter discusses the estimatdstf theshortand long run relationship

4.2.1. Results of Im, Pesaran and Shin Panel Unit Root Test

The current part of studyighlightsthe results ofinit root tests. IPS (2003) is common test

of unit root in panel data. The study has benefited from IPS (2003) test to obtain the order

of integration of variablesI he following table number 6 andekplain the results of unit

root testfor low incomeandlower middleiincomecountriesrespectively.

Table 6: Results of Panel Unit Root Test for Low Income Countries

At level At First difference

Variable t-Statistics P-values t-Statistics P-values Order of
Name integration
SD -0.946 0.172 -8.776* 0.000 (1)
FA -0.690 0.245 -16.545* 0.000 (1)
FDI -0.730 0.233 -13.491* 0.000 I (1)
GCF -1.346 0.089 -15.838* 0.000 I (1)
IND -0.039 0.398 -9.282* 0.000 I (1)
1Q -0.764 0.222 -10.583* 0.000 (1)
PG 0.964 0.833 -11.191* 0.000 I (1)
TO -1.310 0.095 -11.640* 0.000 (1)
uB 6.320 1.000 -4.480* 0.000 I (1)
FD 2.314 0.989 -14.340* 0.000 (1)

Note:level of significance is presenteg (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and

without any * shows that the statistics is insignificant.

(a) The optimal lag length is nominatéy using the automatic criteria of Schwarz info.

(b) All the variables are examined bit roottest with intercept and trend.
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Table 7: Results of Panel Unit Root Test for Lower MiddlelIncome Countries

At level At First difference

Variable t-Statistics P-values t-Statistics P-values _ Order pf
name integration
SD 2.703 0.997 -4.750* 0.000 I (1)
FA 0.970 0.834 -11.444* 0.000 (1)
FDI 0.277 0.609 -14.540* 0.000 I (1)
GCF -1.520 0.064 -13.482* 0.000 I (1)
IND -1.086 0.139 -10.803* 0.000 I (1)
1Q -1.498 0.067 -7.641* 0.000 (1)
PG -1.280 0.100 -8.537* 0.000 I (1)
TO 0.628 0.735 -9.267* 0.000 (1)
uB 6.666 1.000 -6.608* 0.000 I (1)
FD -0.041 0.484 -13.189* 0.000 (1)

Note:level of significance is presenteg (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and
without any * shows that the statistics is insignificant.

(a) The optimal lag length is nominatég using the automatic criteria of Schwarz info.

(b) All the variables are examined by unit root test with intercept and trend.

The IPS (2003) test is applied at level and first difference to check the unit root
characteristicef variables.The results of test at level shows the presence of unitmoot i

all variables. The t statistics and p values explains that all variables are insignificant at
level. The result of unit root test at first difference are different and shows that after taking
the first difference the variables are stationarlie test statistics from table 5 and 6
confirms that the order of integration of all variables is 1.

The same test of unit root is applied on data of upper middeme countries and ressilt

are reported in table numbe(@esented at following pagd)he IPS (2003) test is applied

on all variables included in upper middtecome group at level he results show that none

of variables is stationary at level. After takitig first differencethe same test is applied
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and all variables are stationaffhe statistics from table 7 also confirms that all variables
are integrated of order (1).

Table 8: Results of Panel Unit Root Test for Upper Middlelncome Countries

At level At First difference

Variable t-Statistics | P-values | t-Statistics P-values ' Order _of
name integration
SD 0.193 0.58 -6.516* 0.000 I (1)
FA -0.618 0.268 -8.360* 0.00 I (1)
FDI -0.152 0.439 -8.42* 0.00 | (1)
GCF -0.990 0.159 -7.723* 0.00 (1)
IND 2.986 0.998 -6.190* 0.00 I (1)
IQ -0.971 0.161 -6.756* 0.00 I (1)
PG -1.280 0.100 -8.537* 0.00 I (1)
TO -1.1@ 0.1 -8.480* 0.0 (1)
UB -0.70 0.22 -12.0491* 0.0 (1)
FD 0.473 0.618 -9.011* 0.0 (1)

Note:level of significance is presenteg (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and
without any * shows that the statistics is insignificant.

(a) The optimal lag length is nominatéy using the automatic criteria of Schwarz info.

(b) All the variables are examined bgit root test with intercept and trend.

The unit root testesults of all three panels concluded that all variables are integrated of
order (1) anctonsistent with previous studies of Song et al., (2008), Alam et al., (2011),
Pao and Tsai (2018Bnd Clandran and Tang (2013).

4.2.2. Results of KagCointegration Test

The result of IPS (2003) concludestlall variables of study has a unit room problem. The
next step in the analysis is to check the long run relationship between vaaiabtesulfil

this purposedhe study applied Kao (20p@est of ceintegration.The Kao (200D test is

applied on all the three models of studie following tables 910 and 1lelaborate the
52



results of cantegration for low income, lower middiacomeand upper middiéncome
respectivelyTheHofor Kao test is necointegration and it is rejected in all the three panels.
The estimates of the test suggésitthereexistslong run relationship between sustainable

development, foreign aid, FDI and othexplanatory variables all three samples of

countries included in the study.

Table 9: Results of Colntegration Test for Low Income Countries

Model 1 Model 2 Model 3
ADF t-stat P-value t-stat P-value t-stat P-value
-2.334** 0.009 2.522** 0.005 -2.751** 0.002
Residual 0.000048 0.000047 0.000048
variance
Augmented Dicky Fuller Test Equation
Model 1 Model 2 Model 3
Variable Resid (1) Resid (1) Resid (1)
Co-efficient -0.118 -0.11z -0.13¥
Standard Error 0.022 0.023 0.024
t-Stat. -5.039 -4.969 -5.475
p-value 0.000 0.000 0.000

Note: level of significance is denoted by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and

without any * shows that the statistics is insignificant.

(a) The optimal lagength is nominately using the automatic criteria of Schwarz info.

(b) Cointegration test is applied by incorporating intercept and trend.

Table 10: Results of Colntegration Test for Lower-Middle Income Countries

Model 1 Model 2 Model 3
ADF t-stat P-value t-stat P-value t-stat P-value
-2.672%* 0.003 -3.243* 0.000 -2.786** 0.002
Re;idual 0.0000419 0.0000419 0.0000419
variance
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Augmented Dicky Fuller Test Equation

Model 1 Model 2 Model 3
Variable Resid (1) Resid (1) Resid (1)
Co-efficient -0.166G -0.234 -0.16T
Standard Error 0.033 0.044 0.031
t-Stat. -4.912 -5.326 -5.179
p-value 0.000 0.000 0.000

Note: level of significance is denoted by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and

without any * shows that the statistics is insignificant.

(a) The optimal lag length ominatedby using the automatic criteria of Schwarz info.

(b) cointegration test is applied by incorporating intercept and.trend

Table 11 Results of Calntegration Test for Upper-Middle Income Countries

Model 1 Model 2 Model 3

ADF t-stat P-value t-stat P-value t-stat P-value
-5.272* 0.000 -5.243* 0.0 -5.381* 0.0
Residual 0.000028 0.000027 0.000026
variance
Augmented Dicky Fuller Test Equation
Model 1 Model 2 Model 3

Variable Resid (1) Resid (1) Resid (1)
Co-efficient -0.302 -0.315 -0.317%
Standard Error 0.045 0.045 0.045
t-Stat. -6.765 -6.943 -6.965
p-value 0.000 0.000 0.000

Note: level of significance is denoted by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and
without any * shows that the statistics is insignificant.

(a) The optimalag length is nominated by using the automatic criteria of Schwarz info.

(b) Cointegration test is applied bydarporating intercept and trend.

The estimates of Kao dategration test and ADF test equation confirmsehistenceof

long run relation irall three models of studZo-integration results of research are similar
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as in previous studies @frvin et al., (2006)Song et al., (2008), Alam et al., (201Rg0

and Tsai (2011and Chandran and Tang (2013).

4.2.3 Results of Fully Modified Ordinary Least Square

The long run relationship between sustainable development and explanatory variables of
study is confirmed by Kaoointegratiortestbut it does not provide &long run estimates.

To meet the stated objectives and get long run estimates current study appi@dS-M

and results of test are shown in following tables.

Table 12: Results of FM-OLS for Low Income Countries

Model 1 Model 2 Model 3
Variables Co-efficient | t-stat | Co-efficient | t-stat | Co-efficient t-stat
FA 0.00r 3.157 | 0.0006** 1.648 0.004 4.004
UB 0.643 7.460 0.690 9.024 0.63& 8.211
FD 0.113* 4.692 0.104& 4.598 0.10F 4.892
IQ 0.403 7.805 0.399 8.676 0.37F 8.419
IND 0.060* 2.201 0.026* * 1.952 0.047** 1.912
GCF 0.14F 5.109 0.12°F 5.214 0.109* 4.558
PG -0.089 -1.108 -0.043 -1.569 -0.063*** -1.876
TO -0.011x** -1.746 -0.035** -2.736 -0.034** -2.418
FDI - - 0.00r 4.139 0.002* 4271
"00 - - - - -0.0000007* | -4.635
Y 0.847 0.858 0.857
Adj. Y 0.839 0.850 0.847
S.E of 2.993 2.890 2.908
Regression
Long run 19.752 17.892 18.324
variance
Sum 3799.469 3534.105 3569.06
squared
Resid.

Note: level of significance isepresentedby (*) (**) ***, 1 percent, 5 percent and 10 percent respectively
and without any * shows that the statistics is insignificant.
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Table 13: Results of FM-OLS for Lower -Middle Income Countries

Model 1 Model 2 Model 3

. Co-efficient t-stat Co-efficient t-stat Co-efficient t-stat
Variables
FA 0.00& 5.722 0.003 5.410 0.01% 6.649
uB 0.60& 7.999 0.419% 5.599 0.428& 6.221
FD 0.212 9.383 0.123 5.211 0.10% 4.996
1Q 0.093** 1.656 0.097** 1.931 0.026 0.529
IND -0.061** -1.752 -0.040 -1.160 -0.060 ** -1.905
GCF 0.203 7.292 0.096 3.803 0.076 3.286
PG -0.438** -1.823 -0.836** -1.680 -0.691 -1.517
TO -0.031 3.707 -0.03Z -3.902 -0.025 -3.527
FDI - - 0.006 11.918 0.005 12.408
"00 - - - - -0.000005 -6.001
Y 0.879 0.906 0.913
Adj. Y 0.869 0.897 0.904
S.E of 3.269 2.891 2.787
Regression
Long run 20.261 14.665 14.009
variance
Sum 2202.012 1713.440 1584.968
squared
Resid.

Note: level of significance is representbyg (*) (**) ***, 1 percent, 5 percent and 1Ppercent respectively
and without any * shows that the statistics is insignificant.

FM-OLS is applied on the data set of low income, lower miduteme and upper middle
income countriesThe aboe presented two tables number 12 ane¥@ains the restd
of FM-OLS for low income and lower middiacome countries, wha the following table

number 14elaborates the long run estimates for upper migaieme countries.
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Table 14: Results of FM-OLS for Upper-Middle Income Countries

Model 1 Model 2 Model 3
Variables Co-efficient | t-stat | Co-efficient t-stat Co-efficient | t-stat
FA 0.007* 5.040 0.004 2.035 0.009 ** 1.658
UB -0.131* -4.068 -0.128 -4.177 -0.13% -4.241
FD 0.114* 6.810 0.105 6.374 0.104 6.279
@) 0.372* 4.931 0.35& 4.958 0.37F 5.077
IND -0.081** -2.490 0.095 -3.012 -0.094* -2.971
GCF 0.563* 9.332 0.57F 9.992 0.56% 9.673
PG 0.307** 1.909 0.343 1.059 0.348** 1.690
TO -0.017*** -1.723 -0.018** -1.736 -0.019** -1.711
FDI - 0.0002* 2.528 0.0003* 2.640
"O0 - - - - -0.000006 | -1.051
Y 0.943 0.949 0.949
Adj. Y 0.937 0.944 0.944
S.E of 1.364 1.27 1.297
Regression
Long run 5.069 4.617 4.620
variance
Sum 295.747 266.1@ 264.117
squared
Resid.

Note: level of significance is represented (*) (**) ***, 1 percent, 5 percent and 10 percent respectively

and without any * shows that the statistics is insignificant

The results of FMOLS include three separate models for each afcsedl sample of
countries. Asnodell incorporates foreigaid along with explanatory variables, model 2
incorporates foreigni@ and FDI. Finally model 3 incorporated to determine the ron
linear relationship of foreign aid and sustainable devetoy by following the Dalgaard

et al., (2004).Foreign aid has gnificant and positive contribution in sustainable
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development of low incomeoantries as reported in table. The value of ceefficient is
0.001which explains that one milliodollarsincrease in foreign aid bring 0.0@bints
positive change in sustainable development of low income counthieen FDI is
incorporated in the modéhe coefficient value offoreign aidis decreased to 0.00@&it

still it has a positive and significant contributiorsunstainable development ofdlancome
economiesin the third model of lowncome countries noilinear relatioship of foreign
aid with sustaindle development isonsistent with Dalgaard et al., (2004).

The positive and significant relationship of foreign aid and sustainable is iiowade of
lower middleincome caintries as presented in table TBe value of ceefficient is0.004
which interprets that a million dollar increase in foreign aid has QuUd4 increase in
sustainable development. WheDI is incorporatedn the model both FDI and foreign aid
has positive contribution in sustainable developmianthe third model of lower middie
income countries nehinearity hypothesis is confirmed but the value oftficient is quite
low which is-0.000005. This low vak of estimate explains that even if foreign aid has
negative effect on sustainable development its magnitude is very minihimismegative
sign explains that if foreign aid is increased beyond a level then it will have negative
contribution and it is 0.000005against one millioncreases foreign aid.

The results of foreign aid for sustainablievelopment are same for upper mididieome
countries. Ceefficient in this case has value 0f007 explains that one million doltar
increase in foreign aid for upper middifeeome countries has positive contribution of this
value in sustainable developmenhe results of foreign aid in third model is same in this
case. The coefficient value of squéterm of foreign aid is0.000006explaining the non

linear relationship but the value is quite lo®woreign aid contributes positively in
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sustainable development of developing economies by making contribution in human
development and providing resources for clean environidaahg and Quiria (2015).
Foreign aid has beneficial outcomes for an economy under good policy envirdmument
up to a poinbecause after that it creates unfavorable effects, Collier, (1888)results

of study in case of foreign aid alige previous studies dfielding et al., (2007); Wolf,
(2007); Anwar and Aman (2010gillanders (2011 and Huang and Quibria (2015).

FDI is also the important variable of study and included"fhad 3% model of all three
samples.FDI has a positive contribution in sustairaldevelopment of low income
countries as reported in table The value of ceefficient is 0.00land 0.002 in ' and 3
model respectiveland significant in both model$he positive ceefficient value reports
that 1 million dollarsincrease in FDI inow income countries haB.00kunit positive
contribution in sustainable developmenht determinghe nonlinear relationship of FDI

and sustainable developméaot low income countriea square term of FDI is included in
the model. Thee existsa nonlinear relationship between FDI and sustainable development
for low income countriebut the value ofo-efficientis quite low which does not contribute
anythingto sustainable development. For details of tlestienates see appendix table. A5
Theresults of FMOLS in case of FDI for lower middimcome countries are reported in
Table 13. The cefficient of FDI in this case is 0.006 and significant at 1 % level of
significanceThe high tstat value suggests that Fitds greater contribution in gasable
development of lower middimmcome countriesThe results of study for FDI are in line
with Lehnert et al., (2013) which reported that it has greater positive influence on welfare
of middleincome economies than the lamcome countriesThese ecoomieshave high

absorption capacity for FDAs compare to lowincome countriesin the case of lower
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middle-income countries, the ndmearity of FDI and sustainable development is also
determined and the results are same as for low income countrieso-&fiient value is
-0.000001 which stated that its negative contribution in sustainable development is much
low that is negligible. The estimates of this maalelshown in table A7 of appendix.

FDI also contributes positively and significantly in stainable development afpper
middle-income countriedn this category ofountriesthe coefficient for determining the
nortlinearity of FDI is positive which shows that FDI contributes positively in sustainable
development of upper middiacome countries FDI contributes positively in sustainable
development of host economies througtoviding resources for investment. Has a
positive effect onwelfare of host countries bgroviding resources to invest health,
education, and standard of livifigehnert et al., 2013FDI does not contribute in pollution

of host economiesi-oreign owned industries have reasonable structure and advanced
technol ogy that’'s why tXoehwwmandaliniz0llpBatedaiour ce o0
results of FMOLS it can be concluded that FDI has a positive contribution in sustainable
devdopment of lowincome, lowemmiddle income and upper income econonaied result

are in line with previous studied Akiyama (2006),Reiter and Steensma (201@nd
Ridzuan (2017)

Beyond these two main explanatory variables the control variables are also included in t
study. The control variables incorporated are urbanization, financial development,
institutional quality, industrialization, gross capital formation, population growth and trade
opennesdJrbanization contributes positively and significantly in sustaimdevelopment

of low income and lower middlmcome countriesThe coefficient value i9.643 and

9 For details see appendix table A9.
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0.604 for low income and lower middiecome respectively The coefficient value
interprets that a 1 peent increase in urban population of low incaroantries have 0.643

unit positive contribution in sustainable developmebitban area provides better
opportunities for employment, innovation and economic growth. In these economies urban
population enjoys better facilities of education, health, acaesgater, electricity and

sanitatonThat ' s why urbanization contri botites
these economig$iuang and Quibria, 2013)n the case of upper middiecome countries
urbanization contributes negatively and significairilgustainable developmerh upper
middle-income countries rural population also enjoys better social seriogscrease in
urbanizationwill have more burden on cities in upper aliilincome countriegLi and

Lin, 2015).Countries which have hightvel of income and urbanization contribute more

in COz emissiongLiao and Cao, 2083).

Financial development is considered as an important factor for sustainable development.

Ratio of M2 to GDP is included to control for financial development in alltiinee
samples The coefficient of financial development has value of 0.113 in case of low
income countriegas reported in table 1& states that one percent increase in ratio of m2
to GDP will increase sustainable developmenOty13 units. The coefficient value is
positive and statistically significant in all the three income groliosncial development
contributes positively in sustainable development of low income, lower rrilticiene and
upper middleincome countriedt can contribute positivglin sustainable development by
providing resources to firms for utilization of environment friengghnology(Ridzuan,
2017) Financial development gauges the extent to whi@dncial mediators convert the

saving into investment, influence the corpergbvernance, undertake risk management
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and monitor firms. It implies that higher financial development leads to equal access of
financial serwtes and contributes positively in sustainable developniidoang and
Quibria, 2013).

Institutional qualityis measured by polity 1V indicator and it is being used by studies of
Huang and Quibria, (2013) and Kokaand Tobin, (2006). It measures the level of
democracy in a countrifhe contribution of institutional quality is positive and statistically
significant in low income, lower middisacome and upper middiecome countriesThe
value of ceefficient is positive andstatisticallysignificant in all the three sampleBhe
0.403 ceefficient value in case of lowncome countries explains thatuhit increae in
institutional quality (means a stronger democramytributes 0.403inits positively in
sustainable development of these economies.

Industrialization is incorporated in all the three models of study and considered as an
important component in sustable developmentt has significant negative contribution

in sustainable development of lower mididieome and upper middiecome countries.

The value of ceefficient is-0.061 for lower middlencome countries which states that 1
percent itrease inindustry value added lowers the sustainable development by 0.061
points. The industrializatiosontributes negatively in sustainable development through
contribution in emissionfCherniwchan, 2012)n industrialized countries over tligne

the CQ emissions are increased which contributes negatively in environiHessdin,
2011) The coefficient value of industrialization for low income countries is positive and
statistically significant which describes that in these economies industrialization
contributes positively in sustainable developm@&he industrial share in GDP is quite low

for these economies as the industrialization increase it provides employment and a source
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of income which increases the livelihoods of people and thus contribusés/gly in
sustainable developmentindustrialization poses a significanteffect on human
development of Kenya which is alsolowincome country.The indicatorsof human
development are incomemploymentskill formation,entrepreneurship, gender pasiyd
improved livelihood§UNDP, 2005).

The value of gr oss c-&fficiert ol lowfineamm aountriesnis capi t a
0.141. This value explains that 1 percent increase in gross capital formation as a percent of
GDP contributes 0.141 units pasgély in sustainable developmerithe value of ce
efficient is positive for all the three samples. Gross capital formation contributes positively
and significantly in sustainable development of developing world as categorized in low
income, lower middlencome and upper middiecome countriessross capital formation

is the expenditure incurred on fixed assetsch asbuilding of schools, hospitals
improvements of landequipment purchase, ttanery, construction of roadsailways,
commercial buildings, ffices, plantard private residential lodging€apital formation
generates employmewfpportunitieswhich have direct effect on income of people.
sustained level of economic growth cannot be achieved without high growth rate of capital
formation which is the essential for sustainable developmBrimary cause of
underdevelopment in developing world is deficiency of cafi&luaib and Ndidi, 2@).
Population growth has significant negative contribution in sustainable development of low
income and lower middisncome countries. The value of-efficient for these two samples

is negative in all three models. The-eficient value for low income auntries is-0.063

which states if 1 percent increase in population of these economies, sustainable

development will be decreased by 0.068its in the case of upper middiecome
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countries population growth has positive contribution in sustainable gevefd.The co
efficient value for upper middiemcome countries is 0.307 which explains ttiegre is 1
percent increase ipopulationof these economies it will have 0.307 units increase in
sustainable development.

In the case of lower income countries (both low income and lower middle income) the
growth rate of population is higher than resource generation which has negative effect on
per capita incomdn higher population growth region there is high demand fdthhead
education facilities but these economis not have sufficient resourcedn this way
population growth have negative effect on human development which is a component of
our sustainable development valtfawever,in the economies which have hi@NI per
capitatheir population growth is slowesis compare to resource generation, which high
further positive effect on per capita inconre such economies the camption patterns

are also environment friendly which also contributes paditin sustaable development

(Li and Lin, 2015).

The final control variable included in the study is trade openness which is found to have a
negative contribution in sustainable developmé&he ceefficientof trade openness has a
negative sign in all the three samples included in the sTidynegative relationship might

be due the reason that developing economies imports the goods which are not environment
friendly. The developed economies give the olisotechnologies to developing world
which have harmful consequences for environment of these economies.

4.2.4. Results of Vector ErrorCorrection Mechanism

The long run estimates of studye given by FMOLS and the nexttgp in analysiss to
present thehort run estimateBor the purpose of obtaining the short run estimates of study
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VECM s applied on all three modeMECM test is applied on data set of all thsaenples
Table 15 presents the short run resuli®w income countries followed by tabll6 which
explains the cefficientsfor lower middleincome countries and table 17 shows short run
results for uppemiddle countries.

Table 15; Results of VECM for Low Income Countries

Model 1 Model 2 Model 3

Variables Co t-stat Co t-stat Co-efficient t-stat

efficient efficient
D (FA (-1)) 0.00005 0.721 | 0.0001*** 1.725 0.0002* 2.319
D (UB (-1)) 0.304 0.916 0.177 0.547 0.327 1.001
D(FD(-1)) 0.017* 1.952 0.019~ 2.239 0.017* 1.976
D (IQ (-1)) 0.016 1.548 0.020** 1.817 0.018** 1.729
D (IND (-1)) 0.00008 0.008 -0.0017 -0.169 0.0012 0.121
D (GCF(-1)) 0.02r 3.243 0.015~ 2.493 0.018* 2.932
D (PG (1)) 0.442 3.381 0.397% 3.679 0.616° 4.632
D (TO(-1)) 0.008* 2.453 0.005** 1.656 0.007** 1.953
D (FDI (-1)) - - 0.0002 1.538 0.0003** 1.799
D ("00 (-1)) - - - - -0.0000004 | -1.132
“k -0.104* -3.726 -0.115* -4.938 -0.111* -4.798
F-Statistics 8.173 8.358 8.462
S.E of 0.526 0.521 0.516
Regression
Sum squared 108.9614 106.575 104.
Resid.

Note: level of significance is representbg (*) (**) ***, 1 percent, 5 percent and 10 percent respectively
and without any * shows that the statistics is insignificant.

Foreign aid has positive contribution in sustainable development of low income countries

in shorttermas reported in table 15. The-efficient value for model 2 is 0.0001 which
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explains that in short run 1 million dollar increase in foreign aid will bring 0.0001 units
positive change in sustainable development of low income counttadel 3 which is
incorporated to explain the diminishing returns of foreign aid for sustainable development
and it confirms the hypothesithe negative value of eefficient of "'O0 states that when
foreign aid is provided beyond a limit it has unfavorableseguences.

Table 16: Results of VECM for Lower-Middle Income Countries

Model 1 Model 2 Model 3
Variables Co-efficient | t-stat | Co-efficient t-stat | Co-efficient t-stat
D (FA (-1)) 0.00003 | -0.250 0.00005 0.433 0.0001 0.247
D (UB (-1)) 0.309 3.564 0.299 4.004 0.189* 2.286
D (FD(-1)) 0.02¢ 3.574 0.02r 3.833 0.02¢ 3.342
D (IQ (-1)) 0.003 0.6 0.004 0.251 0.007 0.555
D (IND (-1)) 0.011 1.135 0.010 1.134 0.007 0.708
D (GCF(-1)) 0.006 1.073 0.003 0.549 0.003 0.428
D (PG(-1)) 0.876 4.993 0.92z 5.296 0.614 3.421
D (TO(-1)) 0.0001 0.077 0.0001 0.002 0.002 0.718
D (FDI (-1)) - - 0.00005 0.491 0.0002** 1.908
D (00 (-1)) - - - - 0.0000002 | 0.834
R -0.130* -4.039 -0.260* -6.968 0.328* -3.192
F-Statistics 21.451 23.023 15.431
S.E of 0.485 0.477 0.511
Regression
Sum squared 59.496 57.562 15.431
Resid.

Note: level of significance is representbg (*) (**) ***, 1 percent, 5 percent and 10 percent respectively
and without any * shows that the statistics is insignificant.

The caoefficient of foreign aid is positive in table béit statistically insignificant. In lower
middleincome countries forgn aid does not contribute anything in sustainable
development in shorter period of timk. the case of uppemiddle-income countries

foreign aid has positive significant contribution in sustainable development as highlighted
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in table 17In model 3 of &ble 17 the c@fficient of"0O0 has negative sign which is consistent
with previous results of nelnearity of foreign aid.

Table 17: Reaults of VECM for Upper -Middle Income Countries

Model 1 Model 2 Model 3
Variables Co-efficient | t-stat | Co-efficient | t-stat | Co-efficient t-stat
D (FA (-1)) 0.0002 0.570 0.0007* 2.387 0.0012 1.544
D (UB (-1)) -0.001 -0.123 -0.003 -0.306 -0.001 -0.149
D (FD(-1)) 0.014* 2451 | 0.011* 2.018 0.009 1.620
D (IQ (-1)) 0.005 0.234 0.012 0.564 0.015 0.697
D (IND (-1)) 0.543 1.466 0.232 3.425 0.200* 2.919
D (GCF(-1)) 0.003 0.365 0.018* 2.755 0.019* 2.768
D (PG (1)) -0.010 -0.245 0.045 0.981 0.020 0.426
D (TO(-1)) -0.0004 -0.210 | -0.003** -1.659 -0.003** -1.647
D (FDI (-1)) - - -0.0001 -1.365 | -0.00006 -0.722
D (00 (-1)) - - - - 0.0000005 | -0.749
R -0.236* -3.046 -0.152* -6.101 -0.170* -5.279
F-Statistics 7.686 16.138 13.454
S.E of 0.377 0.379 0.388
Regression
Sum squared 23.351 25.789 26.930
Resid.

Note: level of significance is representdxy (*) (**) ***, 1 percent, 5 percent and 10 percent respectively
and without any * shows that the statistics is insignificant.

The coefficient of FDIis positive andstatistically significant for low income countries in
model 3 of table 15The value of ceefficient is 0.0003 which interprets that 1 million
dollarsincrease in FDI will bring 0.0003 units increase in sustainable development of low

income countries in short ruin case of lower middiincome economies FDI also has
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positive contribution in sustainable developmasidisplayed in table 16DI contributes
positively in sustainable development of host economies through providing resources for
investment. It has a piive effect on welfare of host countries by providing resources to
invest in health, education, and standard of livifigehnert et al.,, 2013)FDI has
insignificant contribution for sustainable development in upper middieme countries

in short run.

In table 12 and 13 it is reported that urbanization has positive contribution in sustainable
development of low and lower middiecome countries in long run. The results of
urbanization for shortun are ale familiar with long run estimatesin short run
urbanization has positive contribution for low income countries sustainable development
but statistically insignificant. In case of lower middbteome countries urbanization
contributes positively in short term sustainable developntartupper middleincome
countriesn short run the variable of urbanization has same sign as in the long run but here
it is insignificant.

The coefficient value financial development is positive and statistically significant in all
the three models table 15, 16 and 17e Toefficient value for low income countries is
0.017. this value interprets that a 1 percent increase in ratio of M2 to GDP will increase
sustainable development by 0.017 uriisancial development has positive and significant
contribution in sustaina® development of developing world categorized by low, lower
and upper middiéincome countriesResults for financial development in short run are
similar to long run estimates as explained above.

Institutional quality is also included in the model toedstine the short run effect of

democracy on sustainable development. In low income countries democracy plays a
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positive role in contribution to sustainable developmérite coefficient value of
institutional qualityfor low income countries in model 20€02Q This given value explains

that a unit increase in polity IV index of low income countries will bring 0.020 positive
change in sustainable development in short hurthe case of lower middle and upper
middle-income countries institutional qualihas same sign but statistically insignificant.
That might be due to the reason that in these economies degntakas some time to

bring good environment for sustainable development because in long run it has a significant
contribution.

The coefficient value of industrialization for upper middiecome countries is positive

and statistically significant in short run. For these economies industrialization has negative
consequences for sustainable development in long run by damaging the environment. In
shat run the reason for positive -@fficient is that it increases the employment
opportunities and generate incon@oss capital formation has positive and statistically
significant contribution in sustainable development of low income and upper middle
income countriesn short run. The estimates for gross capital formaitioshort runare

like those in long ruexplained in above discussidrhe coefficient value for low income
countries in model 1 is 0.021 which elaborates fhpercent increase in @® capital
formation as percent of GDP has 0.021 units positive change in sustainable development
in short run.

Population growth has positive and statistically significant contribution in sustainable
development of low and lower middilecome countriedn these economies the long run
estimates for population growth are different than short run results. In long run population

growth haveunfavorableeffects for sustainable development in these economies due to
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slow rate of resource generatidmupper mddle-income countries population growth has
positive contribution in sustainable development both in short run and long run but in short
run it is less significantrade openness also has mixed results for sustainable development
in developing world. Indw income countries trade openness has positive contribaion
sustainable development in short rdfor these economies the obsolete technology
transferred by developed world through trade has some positive effect through increase in
productivity and preiding employment in short run. But in the long run tblssolete
technology has unfavorable effect for environment through which trade openness
contributes negatively in sustainable development. For upper mittblene economies
trade openness has samgatese effects both in short run and long run.

The last and important thing in short run analysis is thefficient value of error term
which is also known as speed of adjustmditte coefficient value is significanat 1
percentand signis correctin all the three models of table 15, 16 andTire value of ce
efficient in first model for low income countries-3.104. This value explains that if there

is disequilibrium in sustainable development of low income countries due to any shock on
indepenlent side that will be settled by 10.4 percent in first year. The coefficient value is
increased te0.115 when FDI is incorporated in the modedans that speed of adjustment

is increased due to inclusionthis variable. In the'$model of low income @untries the

value of ceefficient is-0.111 which explains that which is higher thadmdodel but lower

then 29,

The coefficient of caintegration equation in case of lower middileeome countries in
model 1 is-0.13 which is higher than low incomeuntries.The speed of adjustment is

high in lower middleincome countries as compare to low income economies. If there is
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any shock on independent side of model in lower middieme countries and equilibrium
of sustainable development is disturbed thdt be quickly settledthan low income
economiesThe value otthis coefficient is increased to 0.260 when FDI is incorporated
in the model. The speed of adjustment againgdigexjuilibriumof dependent sideariable

is high in upper middléncome coutriesin all three samples of study. In model 1 the co
efficient value for upper middkéncome countries is0.236which is decreased t®.152
with inclusion of FDI in modelFinally, it can be concluded that theegistsa short run
relationship betweethe variables included in the studighough magnitude and signs are

different according to circumstances of countries.
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CHAPTER 5

5. Conclusion and Policy Recommendation

The current chapter of stuédaborateshe conclusiorof study discussed in section 5.1.
Following the conclusion section 5.2 and 8iScuss the possible policy recommendations
andlimitations of study respectively.

5.1. Conclusion

The studyhasanalyzed the impact of foreign aid and FDI on sustainableldgment in

case of developing world. The developing world is segregated into three categories low
income, lower middle income and upper midoieome countries. The data set includes
time period ranging from 1992015. A sustainable development indexasstructed by
incorporating environmental variables with HDI of UNDP. A loss function is attached to
this HDI value based no G@missions, natural resource depletion and permanent crop
land. The study estimated both long run and short reeffa@ent ofvariables. For the long

run analysis first step is to check unit root properties of variables and for that purpose IPS
(2003) test is applied. All variables are integrated of order 1 in all three saipdeshat

Kao (2000 co-integration test is applieto check the presence of long run relationship
among variables. In panel data analysisntegration test just give the surety of presence

of long run relationship and does not provide the long run estimates. To get the long run
estimates FMOLS developd by Pedroni (2001) is applied. Final part of analysis includes
the results of short run and speed of adjustment obtained by VE@Msién_und (2007).

The results of Kao (200Gest andAugmented Dicky Fuller Test Equati@monfirms the
presence of longun relationship between sustainable development and explanatory

variables of the study. There is issue of endogeneity in the model and to deal with the
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problem FMOLS is applied which gives the main estimates of the study. Foreign aid and
FDI both main vaables of the study have significant positive contribution in sustainable
development of low income countries. FDI is more statistically significant than foreign aid
in these countries. A squared term of foreign aid is also included to determine the non
linear relationship which is statistically significant and has negaitiye The ceefficient

value for squared term .0000007 which states that foreign aid if provided beyond a
level has negative effects but this negative effect is quite low.

In lower middleincome countries foreign aid and FDI both have positive and staligtic
significant cefficient In this sample FDI is also more significant than foreign aid for
contribution in sustainable development. The squared term of foreign aid is iratedoo

in the 3¢ model to capture the diminishing returns phenomena. The significant and negative
value states that if foreign aid is provided beyond a level it will have unfavorable effects
for sustainable development but theeaficient value is quitedw. Foreign aid and FDI
contribute positively in sustainable development of upper middi@me countries in long

run. The results suggest that foreign @htributes positively in sustainable development

of developing economies by making contributionhiman development and providing
resources for clean environment.

FDI contributes positively in sustainable developmentdefeloping worldthrough
providing resources for investmemitoreign owned industries have reasonable structure

and advancedt ec hnol ogy that’s why t KuelmaandNine not
2011) It has a positive effect on welfare of host countries by providing resources to invest
in health, education, and standard of livilgehnert et al., 2013)Beyond these two

explanatory variables a number of control variables are also included in the analysis which
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are urbanization, financial development, institutional quality, industrialization, gross
capital formation, population growth and trade openness. These variablesdgmifieant
contribution in sustainable development of developing world.

VECM results state that foreign aid has significant positive contribution in sustainable
development of low income and upper midoieome countries. While in lower middle
income caintries it is less significant. FDI contribute positively and significantly in
sustainable development of low income and lower migddieme countries in short run as
reported by VECM. In case of upper middteome countries, it seems to be less
significant for contribution in sustainable development. The speed of adjustment for all
three samples is different. In low income countries is 10.4 percent, 11.5 percent and 11.1
percent in all three models respectively. Whereas in lower middéeme countries th

speed of adjustment is quite high than low income countries, it is 13.0 percent, 26.0 percent
and 32.0 percent in all three models. In case of upper ridctene countries, the speed

of adjustment in $model is quite high and 23p&rcent while in 29 and 3° model is less

than lower middlancome countries which is 15g&rcentand 17.Qpercentrespectively.
5.2. Policy Recommendations

The contribution of foreign aifibr sustainable developmeuritdeveloping worlds positive

in thelong runbut upto certain point after that it has negative effect and negative value of
co-efficient is quite low that is caidered to be negligible so it is recommended that foreign
should be provided to developing world to protect environment and for contribution in
sustainable development.

Foreign direct investment has significantly positive contribution in sustainable

development of developing worlBoreign owned industries have reasonable structure and
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advamced technology that’' s enkirpnméentalkedsgeadaton.e s
Foreign direct investment should be promoted to increase the pace development and
environment friendly technology used by these fimmigch are essential components of
sustainable development

Policies should be formed accorditwglevel of development of countries for countries at

low level of developmenthe attentiomf policy maker shouldbe on buildingsmall towns,

by improving rural productivity,which will release the rural labor and drithe
development ofindustrial setors. As income levels inease, policy maker should

prioritize the development of industries and guide urbanization toward energy saving

measures
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APPENDIX

Table Al: List of Countries Included in Low Income Category

S.NO| Countries S.NO| Countries
1 Benin 10 Mozambique
2 Burundi 11 Nepal
3 Central African Republic 12 Niger
4 Congo, Dem. Rep. 13 Rwanda
5 Gambia, The 14 Senegal
6 Guinea 15 Sierra Leone
7 Haiti 16 Tanzania
8 Malawi 17 Togo
9 Mali 18 Uganda
Table A2: List of Countries Included in Lower Middle -Income Category
S.NO| Countries S.NO | Countries
1 Armenia 7 Pakistan
2 Bangladesh 8 Solomon Islands
3 Cambodia 9 Tajikistan
4 Kyrgyz Republic 10 Yemen, Rep.
5 Lao PDR 11 Zambia
6 Mauritania
Table A3: List of Countries Included in Upper Middle-Income Category
S.NO | Countries S.NO | Countries
1 Albania 5 Guyana
2 Belize 6 Maldives
3 Colombia 7 Namibia
4 Fiji 8 Ukraine
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Table A4: Results of Kao Caelntegration Test Including Non-Linearity of FDI for Low
Income Countries

t-Statistic Prob.
ADF -2.528 0.006
Residual variance 0.497

Augmented Dicky Fuller Test Equation
Variable Coefficient Std. Error t-Statistic Prob.
RESID(1) -0.136 0.027 -5.116 0.000

Note: level of significance is denoted by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and without
any * shows that the statistics is insignificant.

(a) The optimal lag length is nominated by udimg automatic criteria of Schwarz info.

(b) Cointegration test is applied by incorporating intercept and trend.

Table A5: ResultsOf FM-OLS Including Non-Linearity of FDI For Low Income Countries

Variable Coefficient Std. Error t-Statistic Prob.
FA 0.002* 0.001 2.205 0.028
uB 0.63F 0.075 8.463 0.000
FD 0.103% 0.019 5.351 0.000
1Q 0.33¢ 0.041 8.278 0.000
IND 0.030 0.022 1.367 0.173
GCF 0.109 0.022 4.898 0.000
PG -0.050 0.065 -0.770 0.442
TO -0.038* 0.013 -2.813 0.005
FDI 0.005 0.001 7.984 0.000
"00 -0.0000006 0.000 -3.520 0.001
"000 -0.0000008 0.000 -6.573 0.000
R-squared 0.863 Mean dependent var. 37.728
Adjusted Rsquared 0.854 S.D. dependent var. 7.452
S.E. of regression 2.844 Sum squared resid. 3405.218
Long-run variance 17.073

Note: level of significance is represented by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and without
any * shows that the statistics is insignificant

Table A6: Results of Kao Celntegration Test Including Non-Linearity of FDI for Low er-
Middle Income Countries
t-Statistic Prob.
ADF -3.284 0.000
Residual variance 0.419
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Augmented Dicky Fuller Test Equation

Variable

Coefficient

Std. Error

t-Statistic

Prob.

RESID(1)

-0.24F%

0.045

-5.492

0.000

Note: level of significance is denoted by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and without
any * shows that the statistics is insignificant.

(a) The optimal lag length is nominated by using the automatic criteria of Schwarz info.

(b) Cointegration test is applied by incorporating intercept and trend.

Table A7: Results of FM-OLS Including Non-Linearity of FDI for Lower -Middle Income

Countries
Variable Coefficient Std. Error t-Statistic Prob.
FA 0.012 0.002 6.849 0.000
uB 0.42F 0.066 6.402 0.000
FD 0.10F 0.021 4.862 0.000
IQ 0.035 0.047 0.751 0.453
IND -0.059** 0.030 -1.945 0.053
GCF 0.067 0.024 2.834 0.005
PG -0.809** 0.433 -1.868 0.063
TO -0.025 0.007 -3.804 0.000
FDI 0.009 0.002 5.533 0.000
"0O0 -0.000004 0.000 -6.047 0.000
"000 -0.00000%* 0.000 -2.587 0.010
R-squared 0.914 Mean dependent var 51.685
Adjusted Rsquared 0.905 S.D. dependent var 9.033
S.E. of regression 2.785 Sum squared resid 1574.684
Long-run variance 13.859

Note: level ofsignificance is represented by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and without

any * shows that the statistics is insignificant

Table A8: Results of Calntegration Test Including Non-Linearity of FDI for Upper-
Middle Income Countries

ADF

t-Statistic

Prob.

-5.284

0.000

Residual variance

0.264

84




Augmented Dicky Fuller Test Equation

Variable

Coefficient

Std. Error

t-Statistic

Prob.

RESID(1)

-0.328

0.0465

-7.065

0.000

Note: level of significance is denoted by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and without
any * shows that the statistics is insignificant.

(a) The optimal lag length is nominated by using the automatic criteria of Schwarz info.

(b) Cointegration test is applied by incorporating intercept and trend.

Table A9: Results of FM-OLS Including Non-Linearity of FDI for Upper-Middle Income

Countries

Variable Coefficient Std. Error t-Statistic Prob.
FA 0.010** 0.006 1.699 0.091
uB -0.136 0.032 -4.294 0.000
FD 0.106 0.017 6.301 0.000
@) 0.37% 0.073 5.073 0.000
IND -0.095* 0.032 -2.986 0.003
GCF 0.570 0.059 9.672 0.000
PG 0.362 0.326 1.111 0.268
TO -0.018** 0.011 -1.634 0.104
FDI 0.0001 0.0003 0.422 0.675
"00 -0.000006 0.0000 -1.063 0.290
"000 0.00000001 0.0000 0.689 0.492
R-squared 0.949 Mean dependent var 66.189
Adjusted Rsquared 0.943 S.D. dependent var 5.470
S.E. of regression 1.303 Sum squared resid 284.822
Longrun variance 4.597

Note: level ofsignificance is represented by (*) (**) ***, 1 percent, 5 percent and 10 percent respectively and without

any * shows that the statistics is insignificant
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