
Moinuddin, Mustafa

Working Paper

Fulfilling the promises of South Asian integration: A gravity
estimation

ADBI Working Paper, No. 415

Provided in Cooperation with:
Asian Development Bank Institute (ADBI), Tokyo

Suggested Citation: Moinuddin, Mustafa (2013) : Fulfilling the promises of South Asian integration: A
gravity estimation, ADBI Working Paper, No. 415, Asian Development Bank Institute (ADBI), Tokyo

This Version is available at:
https://hdl.handle.net/10419/101167

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/101167
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


 

 
 
 
ADBI Working Paper Series 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 
 
 
 

 

 

Fulfilling the Promises of South 
Asian Integration:  
A Gravity Estimation  
 

Mustafa Moinuddin 

No. 415 
April 2013 

Asian Development Bank Institute 



 
 

 

 
 
The Working Paper series is a continuation of the formerly named Discussion Paper series; the 
numbering of the papers continued without interruption or change. ADBI’s working papers 
reflect initial ideas on a topic and are posted online for discussion. ADBI encourages readers to 
post their comments on the main page for each working paper (given in the citation below). 
Some working papers may develop into other forms of publication. 
 

Suggested citation: 

Moinuddin, M. 2013. Fulfilling the Promises of South Asian Integration: A Gravity Estimation. 
ADBI Working Paper 415. Tokyo: Asian Development Bank Institute. Available: 
http://www.adbi.org/working-paper/2013/04/05/5596.promises.south.asian.integration/ 
 
 
Please contact the author for information about this paper. 

Email: moinuddin@iges.or.jp 

 

 

 

 
 

 

Mustafa Moinuddin is a researcher at the Institute for Global Environmental Strategies 
(IGES) in Hayama, Japan. 

The author would like to thank Ganeshan Wignaraja and Victor Pontines of the Asian 
Development Bank Institute for their valuable comments on the draft version of this 
paper. 

The views expressed in this paper are the views of the author and do not necessarily 
reflect the views or policies of ADBI, the ADB, its Board of Directors, or the governments 
they represent. ADBI does not guarantee the accuracy of the data included in this paper 
and accepts no responsibility for any consequences of their use. Terminology used may 
not necessarily be consistent with ADB official terms. 

 

Asian Development Bank Institute 
Kasumigaseki Building 8F 
3-2-5 Kasumigaseki, Chiyoda-ku  
Tokyo 100-6008, Japan 
 
Tel:  +81-3-3593-5500 
Fax:  +81-3-3593-5571 
URL:  www.adbi.org 
E-mail:  info@adbi.org 
 
© 2013 Asian Development Bank Institute 

mailto:moinuddin@iges.or.jp�


ADBI Working Paper 415                Moinuddin 
 
 
 

 

Abstract 

In all the regions of the contemporary world—including Asia—there is a growing trend in market 
consolidation through regional collaboration in the form of bilateral and regional trade 
agreements. Regional cooperation and integration can facilitate the way for expanding markets 
and creating trade opportunities. However, market-led integration in South Asia lags behind 
other regions, even though the region’s geography and comparative advantages offer the 
potential for a highly integrated trade, investment, and production space. The South Asian 
Association for Regional Cooperation (SAARC), which is the most important umbrella 
organization in the region, has taken several initiatives for enhancing integration—the South 
Asian Preferential Trading Arrangement (SAPTA), and the South Asian Free Trade Area 
(SAFTA), and more recently the SAARC Agreement on Trade in Services (SATIS), which was 
signed in 2010 (SAARC Secretariat 2004, 2010). It is early days, but there is statistical evidence 
suggesting that intra-regional trade among the SAFTA members is rising slowly but surely. 
Policymakers as well as business communities across the South Asian region have become 
increasingly interested in SAFTA and its potential benefits. 

The purpose of this paper is to examine the determinants and trade effects of SAFTA using 
empirical methods. It begins with an overview of South Asia for a general understanding of the 
state of the region’s economy and trade as well as the recent progress in global and regional 
integration of the South Asian economies. The paper then proceeds to review some of the 
relevant studies on South Asia’s trade integration within the context of the empirical methods 
used in analyzing trade effects of regional instruments. An empirical specification of the gravity 
model is developed in the next section to analyze the determinants of trade flows for the SAFTA 
countries. Based on the results of the modeling exercise, the concluding section of the paper 
discusses the policy implications of SAFTA, highlighting the need for maintaining the primacy of 
economic integration in the region’s growth and development processes. The paper argues that 
the recent success in the growth performance of the South Asian countries offers prospects as 
well as challenges for deeper integration with the global economy. Integration under the SAFTA 
is, South Asia must understand, the first step in that direction. 

 
JEL Classification: F13, F14, F15 

 
 
 
 
 
 
 



ADBI Working Paper 415                Moinuddin 
 
 
 

 

Contents 
 

 
1. Introduction   ..................................................................................................................... 3

2. Overview of South Asia’s Economy and Trade   ............................................................... 4

3. Empirical Methods for Analyzing Trade Policy   ...............................................................14

3.1 Computable General Equilibrium (CGE) models   ................................................14
3.2 Gravity Models of International Trade   ................................................................15

4. Review of Selected Literature on the Impact of Economic Cooperation and Integration 
among South Asian Economies   .....................................................................................16

5. A Gravity Model for South Asian Free Trade Area (SAFTA)   ..........................................17

5.1 Model Specification and Data   ............................................................................17
5.2 Estimation Results and Analytical Discussion   ....................................................21

6. Conclusion   .....................................................................................................................25

References   ...............................................................................................................................27

 

 



ADBI Working Paper 415 Moinuddin 
  

 
 

3 

1. INTRODUCTION 
Many Asian countries have experienced sustained economic growth since the early 1980s; 
this has resulted in an increase of Asian countries’ share in global gross domestic product 
(GDP) and a significant rise in their per capita income. The region hosts some of the most 
dynamic economies of the contemporary world. The economic strength of India and the 
People’s Republic of China (PRC) is already visible while the potential of other economies is 
also recognized.1

Increased participation in international trade has been a decisive factor in the growth of the 
emerging Asian economies. The import substitution policies that many Asian countries 
pursued during the post-Second World War period did not prove to be effective, but these 
policies were in place for a long time and it took decades to initiate the first reforms. During 
the 1970s, East Asia

 Although many risks and challenges still persist, the Asian region now 
enjoys a strong economic position, and is expected to have a more important and defining 
role in the global economy.  

2 started opening up, embracing outward-oriented strategies which 
resulted in bringing dynamism to their economies. The region followed an export-led growth 
model with most final goods sold in the markets of Europe and the United States. In East 
Asia, it was the market that drove the economy toward improved efficiency and enhanced 
productivity. Despite these important lessons, growth-retarding import substitution policies 
persisted much longer in South Asia.3

Elsewhere in the world—particularly in East Asia—there is a growing trend in market 
consolidation through regional trading arrangements in the form of bilateral and regional 
trade agreements. Regional cooperation and integration, like globalization, can facilitate the 
way for expanding markets and creating trade opportunities (ADB and AusAID 2009). In the 
East Asian export-oriented industries, market-led de facto regionalization preceded formal 
de jure integration. The South Asian economies, on the contrary, have not been able to gear 
up their market integration either formally or informally, and the region has remained the 
least integrated one, although its geography and comparative advantages hold out the 
potential for a highly integrated trade, investment, and production space (Tewari 2008). The 
South Asian Association for Regional Cooperation (SAARC), which is the most important 
umbrella organization in the region, has taken several initiatives for enhancing integration—
the South Asian Preferential Trading Arrangement (SAPTA) and the South Asian Free Trade 
Area (SAFTA), and more recently the SAARC Agreement on Trade in Services (SATIS) 

 The situation was further aggravated by political 
conflicts, which has been a major feature of the state formation process in South Asia. Not 
surprisingly, South Asia as a whole has typically been characterized by low trade-to-GDP 
ratio, sluggish growth and industrialization, and weak export performance. Policy changes 
started to occur in the early 1990s when individual South Asian economies began to 
embrace growth-accelerating policy reforms with the gradual opening up of their economies. 
Like East Asia, South Asia also adopted a growth model based on trade linkages with 
Western markets. Access to large markets allowed these countries to exploit their 
economies of scale, while trade liberalization stimulated the growth of their productive 
sectors.  

                                                
1 Most of the Goldman Sachs-identified Next Eleven countries with potential to become leading economies of the 

world (along with Brazil, Russia, India, and the PRC) are from the Asian region (Goldman Sachs 2007). 
2 East Asia in this paper refers to the ten member countries of the Association of Southeast Asian Nations 

(ASEAN)—Brunei Darussalam, Cambodia, Indonesia, Lao People’s Democratic Republic, Malaysia, Myanmar, 
Philippines, Singapore, Thailand, and Viet Nam; plus the PRC, the Republic of Korea, and Japan. 

3 In this paper, South Asia refers to the eight member countries of the South Asia Association for Regional 
Cooperation (SAARC)—Afghanistan, Bangladesh, Bhutan, India, Nepal, Pakistan, Sri Lanka, and the 
Maldives. However, due to the unavailability of data, Afghanistan and Bhutan have not been included in most 
of the analytical parts of this study. 
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which was signed in 2010 (SAARC Secretariat 2004, 2010). Not much has been achieved so 
far under these instruments, but there is statistical evidence suggesting that intra-regional 
trade among the SAFTA members is rising slowly but steadily: the ratio increased from 
2.91% in 1990 to 4.31% in 2010 (ADB 2012b). Policymakers as well as business 
communities across the South Asian region have become increasingly interested in SAFTA 
and its potential benefits. 

The purpose of this paper is to examine the determinants and trade effects of SAFTA. 
Section two of the paper provides a general overview of South Asia’s economy and trade. 
Section three and four discuss the empirical methods used in analyzing trade effects and 
reviews some relevant studies on South Asia’s trade integration. Section five develops an 
empirical specification of the gravity model to analyze the determinants of trade flows for the 
SAFTA countries. Section six concludes the paper with a discussion on the policy 
implications of SAFTA based on the results of the empirical study. 

2. OVERVIEW OF SOUTH ASIA’S ECONOMY AND TRADE 
Despite their economic dynamism since the early 1990s, the South Asian countries still face 
a plethora of risks or challenges in terms of reducing poverty, sustaining future growth, and 
minimizing economic and non-economic inequalities. As of 2011, the region accounts for 
about 24% of global population but only 3.25% of total world GDP (World Bank 2012a). 
According to the World Bank’s most recent poverty estimates, about 571 million people 
(nearly one-third of the total) in the region survive on less than $1.25 a day (World Bank 
2012b). South Asia’s participation in international trade has been significantly limited; in 
2010, its total trade with the world was $951 billion (ADB 2012a), and its share of total world 
exports accounted for a mere 2.3% (World Bank 2012a). Much of the region’s potential is yet 
to be tapped. 

In terms of economic size, the eight members vary significantly. India holds more than 80% 
of total South Asian GDP, whereas smaller economies such as Afghanistan, Bhutan, the 
Maldives, and Nepal account for less than 1% each (Figure 1).  

Figure 1: Share of Individual Countries’ GDP in South Asia’s Total GDP 2011 

 
Source: Author’s calculations based on World Bank 2012a (World Development Indicators 2012. 
Available: http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012, accessed 16 
August 2012). 

South Asia’s economic structure has typically been characterized by low aggregate income, 
weak human resources, and a rather low level of economic diversification. Not surprisingly, 
the regional economy has traditionally been heavily dependent on agriculture. While South 
Asia is reducing its overdependence on agriculture, this sector still retains a significant share 
in the region’s economy (Figure 2), and accounted for more than 50% of total employment in 

http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
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2010 (World Bank 2012a). In the services sector, the region’s success has been remarkable. 
In 1970, the services sector accounted for about 38% of the region’s total GDP, but by 1980 
it had overtaken agriculture to become the largest sector, accounting for over 40% of total 
GDP. By 2011, this ratio had increased to 56% (Figure 2). It is also the fastest growing 
region of the world in terms of exports of services. From 1995 to 2010, commercial services 
exports from South Asia increased nearly 13 times (World Bank 2012a). With India leading 
the way, Bangladesh, Pakistan and Sri Lanka also experienced rapid growth of services 
exports. The manufacturing sector, which did not make good progress in terms of its share 
of GDP, has been predominated by the textiles and clothing industry. Of late, this sector has 
started to diversify so as to incorporate higher value-added commodities. On the other hand, 
unlike in East Asia, developments in industry (including manufacturing) have been slower, 
and since 1980 the sector has accounted for around a quarter of total GDP. Inward-oriented 
policies, coupled with a rigid labor market and industrial regulations retarded the growth of 
this sector (Ahluwalia 2002). With industry and agriculture performing below par, South 
Asia’s services sector, led by India, is likely to become “the harbinger of a new South Asian 
services-led growth paradigm” (Nabi et al. 2010: vi). 

Figure 2: Shares of Agricultural, Manufacturing, and Services Sectors in the 
South Asian Economy (% of GDP) 

 
Source: World Bank 2012a (World Development Indicators 2012. Available: http://data.worldbank.org/data-
catalog/world-development-indicators/wdi-2012, accessed 16 August 2012).  

Prior to 1980, South Asia was characterized by persistent conflicts, violence, low per capita 
income, poor social indicators, widespread poverty, and low savings rates (Ahmed 2006; 
Ahluwalia 2002). Sluggish GDP growth rates seen in the 1960s and 1970s started to pick up 
in the1980s (Figure 3), thanks to several initiatives such as domestic and external 
liberalization, and expansionary fiscal policies. Further policy shifts occurred in the 1990s 
when stabilization and structural reform programs were adopted to tackle fiscal and external 
imbalances that arose from the expansionary policies. These reform programs included 
several liberalization schemes for trade and investment, including tariff reduction, quota 
removal, and dismantling of industrial licensing (Ahluwalia 2002).  

 

http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
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Figure 3: GDP Growth Rate of South Asia 

 
Source: World Bank 2012a (World Development Indicators 2012. Available: http://data.worldbank.org/data-
catalog/world-development-indicators/wdi-2012), accessed 20 August 2010. 

For a long time, South Asia performed poorly in international trade, and lagged behind other 
regions in terms of integration with global markets. Import-substituting policies, along with 
restrictive trade and industrial rules constrained these economies’ regional and global trade 
expansion until 1990. The region’s average share of trade in GDP was lower than 20% in 
1990, largely because of low exports ($28 billion in the same year) (World Bank 2012a). 
Compared to other regions, intraregional trade among the South Asian economies was also 
very limited, amounting only 2.9% in 1990 (ADB 2012a). Since the early 1990s, however, 
several attempts have been initiated to boost South Asian trade integration through a 
number of trade pacts at the bilateral, regional, and multilateral levels. Economic integration 
under the SAARC regime was not explicitly envisaged until as late as the 1990s (Box 1). 
Since then, the South Asian economies have forged the South Asian Free Trade Area 
(SAFTA), which came into force in 2006 following a decade-long preferential trading 
arrangement. 4

                                                
4 The South Asian Preferential Trading Arrangement (SAPTA), which was initiated in 1995. The SAPTA regime 

was eventually succeeded the SAFTA. 

 SAFTA is expected to trigger intraregional trade and improve the 
competitiveness of the region’s economies vis-à-vis the global partners (Box 2). Together 
with SAFTA, several bilateral initiatives—albeit at different stages of progress—between 
India-Sri Lanka, India-Bangladesh, Bangladesh-Sri Lanka, and Pakistan-Sri Lanka are 
shaping the regional economic geography of South Asia (SATIN 2008:3). Additionally, some 
countries also went beyond the region in their move towards integration; they have signed or 
are negotiating a number of free trade agreements with many countries outside Asia.  

http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
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Box 1: Evolution of Economic Integration in South Asia 

 
First South Asia Foreign Secretaries’ Meeting, 1981 

Technical Co-operation in five selected areas (agricultural, telecommunication, rural development, 
meteorology, and health and population) 

First South Asia Foreign Ministers’ Meeting, 1983 
Launched the Integrated Programs of Actions through South Asian Regional Cooperation foreign 
ministers began to meet on a regular basis 

Establishment of SAARC, 1985 
Objectives are defined on a wide range of issues, including: promoting welfare, accelerating 
economic growth, strengthening collective self-reliance, etc. 
A Secretariat was set up in Nepal 
A set of IPAs is discussed under SAARC 

South Asian Preferential Trading Arrangement (SAPTA), 1995 
Signed in 1993 by the Council of Ministers 
Operational in December 1995; notified the WTO as a PTA 

Different rounds of tariff cut under SAPTA 
SAPTA-1 (226 6-digit HS items) concluded in 1995 
SAPTA-2 (1800 6-digit HS items) concluded in 1997 
SAPTA-3 (2700 6-digit HS items) concluded in 1998 
SAPTA-4 initiated in 1999 but postponed. Talks began again in 2002. 

South Asian Economic Union (SAEU) – Stage 1: Setting up of a Free Trade Area (SAFTA) 
Agreed in 1996 to move toward SAFTA by 2005 
In 1997, the above deadline brought forward to 2001 
The postponed 11th SAARC summit held in January 2002 directed the Council of Ministers to    
finalize the draft SAFTA treaty by the end of 2002 
The Group of Eminent Persons (GEP) Report (SAARC Secretariat, 1999) recommended setting up 
SAFTA by 2008 (for LDC members this deadline is 2010) 

SAEU – Stage 2 
Setting up of a South Asian Customs Union (SACU) by 2015 (the GEP Report) 

SAEU – Stage 3 
 Setting up of an SAEU by 2020 (the GEP Report) 

South Asian Free Trade Area 
 Signed in 2004 by Foreign Ministers of Member Countries 
 Operational since 1 January 2006 with difficulties relating to its implementation. 
SAARC Agreement on Trade in Services (SATIS) 
 Signed in 2010 at the 16th SAARC Summit in Thimphu 
 Adjunct to the SAFTA Agreement; will be operational upon ratification by the member countries. 
 

Source: Bandara and Yu (2003) with updates by the author. 
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Box 2: Overview of South Asian Free Trade Area (SAFTA) 
The overall goal of the SAFTA regime is “to strengthen intra-SAARC economic cooperation to 
maximize the realization of the region's potential for trade and development for the benefit of their 
people” (Preamble of the SAFTA Agreement). The Agreement calls for promoting and enhancing 
mutual trade and economic cooperation among the member states by means of eliminating barriers to 
trade and facilitating the cross-border movement of goods between the member states, promoting 
conditions for fair competition and ensuring equitable benefit for all the member states, and 
establishing a framework for further regional cooperation.  

Governed by the principles of the Marrakesh Agreement Establishing the World Trade Organization 
(WTO), the member states foresee SAFTA to be “based and applied on the principles of overall 
reciprocity and mutuality of advantages in such a way as to benefit equitably all Contracting States, 
taking into account their respective levels of economic and industrial development, the pattern of their 
external trade and tariff policies and systems”. The SAFTA Agreement reiterates the urgency of 
addressing the needs of the least-developed SAFTA countries, viz. Bangladesh, Nepal, Bhutan and 
Maldives. SAFTA involves the elimination of tariffs, paratariffs and nontariff barriers, and calls for the 
“adoption of trade facilitation and other measures, and the progressive harmonization of legislations by 
the Contracting States in the relevant areas.”  

Trade Liberalization Program 
Figure B2-1: SAFTA's TLP Schedule 1/ (In %) 

 
Source: Rodríguez-Delgado (2007) 

SAFTA’s trade liberalization program addresses both tariff and non-tariff barriers. The member states 
of SAFTA envisage a ten-year gradual phase out of tariffs starting from the date of coming into force of 
the Agreement, i.e., 1 July 2006. The member states are committed to reducing tariffs in two stages, 
although the pace of reduction is different for the least-developed members and non-least developed 
members (Figure B2-1). The reduction process is summarized below: 

- Non-least developed member states will reduce tariffs from existing rates to a maximum of 
20%. Tariffs already below 20% will be reduced on a margin of preference basis of 10% on 
actual tariff rates annually. This reduction will be executed over the first two years from the 
date of coming into force of the Agreement. In the second phase, non-least developed 
member states will reduce tariffs to between 0% and 5% by the third year for products from 
least developed member states and over 5 years for the remainder at a rate of no less than 
15% annually. However, the period of subsequent tariff reduction by Sri Lanka shall be 6 
years. 

- Least developed member states will reduce tariffs from existing rates to a maximum of 30%. 
Tariffs already below 30% will be reduced on a margin of preference basis of 5% on actual 
tariff rates annually. This reduction will be executed over the first two years from the date of 
coming into force of the Agreement. In the second phase, least developed member states 
will reduce tariffs to between 0% and 5% over 8 years at a rate of no less than 10% 
annually. 

 
Source: Moinuddin 2008; Rodríguez-Delgado 2007; SAARC Secretariat 2004; WTO 1994. 
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These recent developments on the external front in South Asian trade policy have had a 
positive effect on growth in exports and trade, although it was not as dramatic as what the 
East Asian economies had experienced. Unlike in the 1970s and 1980s, individual South 
Asian economies at present are much more open to and integrated with the global economy, 
which is reflected by the steady rise in their average share of trade in GDP (Table 1). Trade 
comprised over a quarter of India’s GDP in 2000, but within a decade the ratio increased to 
more than half of the country’s GDP. Trade growth in India was primarily triggered by the 
reduction in trade taxes and a more efficient trade processing regime. Other South Asian 
countries, particularly Bangladesh, also experienced rapid increase in trade, thanks to the 
reductions in trade barriers which paved the way for substantial increases in labor-intensive 
exports of ready-made garments. The trade to GDP ratio in Bangladesh rose more than 20 
percentage points, from 33.2% in 2000 to 53.9% in 2011. Sri Lanka already had an open 
trading regime, with an openness ratio of 88.6% in 2000 which fell to 60.3% in 2011. Nepal, 
which depends heavily on India for its external economic relations, had an openness ratio of 
41.7% in 2011. Pakistan, however, staggered due to lack of diversification of its export 
commodities. South Asia as a whole improved its trade to GDP ratio significantly, from 
29.4% in 2000 to 51.3% in 2011. 

Table 1: Average Share of Trade in GDP 
(%) 

Country 1970 1980 1990 2000 2010 2011 

Afghanistan 21.7    69.0 0.0 

Bangladesh 20.8 23.4 19.7 33.2 43.4 53.9 

Bhutan   61.3 81.8   

India 7.5 15.1 15.2 26.5 49.7 54.5 

Maldives  358.7 168.1 161.1 107.6  

Nepal 13.2 30.3 32.2 55.7 46.0 41.7 

Pakistan 22.4 36.6 38.9 28.1 32.3 27.8 

Sri Lanka 54.1 87.0 68.2 88.6 52.5 60.3 

South Asia 11.7 20.6 20.0 29.4 47.5 51.3 
Source: World Bank 2012 (World Development Indicators 2012. Available: http://data.worldbank.org/data-
catalog/world-development-indicators/wdi-2012, accessed 20 August 2010).  

The pattern of trade of the South Asian economies in recent decades suggests that these 
economies trade more with the extraregional partners than with their regional partners. All 
the South Asian economies depend heavily on the advanced markets of Europe, Japan, and 
the United States as the destination of the export commodities. A similar trend can be 
observed for imports by the South Asian countries. Recently, the PRC has been becoming 
an increasingly important trading partner of India as well as other South Asian countries. The 
empirical analysis of this paper takes into consideration 37 selected extraregional countries 
that have significant trade relations with the South Asian countries.5

                                                
5 The selection includes 6 South Asian countries (excluding Afghanistan and Bhutan) and 37 non-South Asian 

countries:  

 Figure 4 demonstrates 

South Asia: Bangladesh, India, Maldives, Nepal, Pakistan, and Sri Lanka. 
Southeast Asia: Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, Philippines, 

Singapore, Thailand, Viet Nam. 
Other Asian: Australia; the People’s Republic of China (PRC); Republic of Korea; Hong Kong, China; and 

Japan. 
Europe: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 

Netherlands, Portugal, Spain, Sweden, and the United Kingdom. 

http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
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South Asia’s export and import dependence on these 37 countries since 1995. Over the last 
two decades, these selected countries consistently accounted for more than half of South 
Asia’s total exports as well as imports. 6

Figure 4: South Asia’s Export and Import Dependence on 37 Selected Trading 
Partners since 1995 

 Even with the decline in the relative export 
dependence of South Asia on these selected extraregional countries in 2010, it is unlikely 
that the pattern will change drastically any time soon. 

 
Notes: The graph represents the ratio of South Asian economies’ (excluding Afghanistan and Bhutan) total exports to 
and total imports from the selected 37 countries (as a group) and the world.  

Source: Author’s calculations from IMF 2012a (Direction of Trade Statistics 2012CD-ROM). 

While all the South Asian economies embraced enhanced global integration, their 
intraregional integration has remained significantly low, marked by slow growth in 
intraregional trade. Existing as an integrated region until 1947, South Asia’s intraregional 
trade (as a percentage of total trade) was double-digit until the middle of the 20th

 

 century 
(Raihan 2012). However, the subsequent decades saw a drastic decline and the 
intraregional trade share hovered below 3% until the end of 1980s. South Asia’s trade with 
both its regional and external partners began to recover from the 1990s (Figure 5), although 
the pace of trade growth with external partners has been faster than with regional partners. 
In 1990, South Asia’s total trade within the region and with the world amounted to $1.8 billion 
and $66.2, billion respectively. By 2011, the region’s global trade had increased to $951.1 
billion, while within-region trade had grown to $40.5 billion (Table 2).  

                                                                                                                                                  
North America: Canada, Mexico, and the United States. 
South America: Argentina, Brazil, Paraguay, Uruguay. 

6 Although some other countries, particularly from the Middle East, also enjoy significant trade relations with 
South Asia, they have not been included in the list of selected countries due to unavailability of overall data for 
the empirical analysis of this paper. Nonetheless, the strong trade relations between the South Asian countries 
and the selected extraregional countries provide a good basis for the empirical study. 
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Figure 5: South Asia’s Intraregional Trade 

 
Notes: The Intra-regional trade intensity index is the ratio of the intra-regional trade share to the share of world trade 
with the region, calculated using exports data. An index of more than one indicates that trade flows within the region 
is larger than expected given the importance of the region in world trade. Intra-regional trade share is the percentage 
of intra-regional trade to total trade of the region, calculated using exports data. A higher share indicates a higher 
degree of dependency on regional trade. 

Source: ADB 2012a (Asia Regional Integration Center (ARIC) Integration Indicators Database. 
Available: http://aric.adb.org/indicator.php, accessed 20 August 2012). 

Table 2: South Asia’s Total Trade Within the Region and With the World 

Reporter South Asia 

Partner South Asia World 

Indicator Total Trade, in billion 
US$ 

Total Trade Growth 
(%) 

Total Trade, in billion 
US$ 

Total Trade Growth 
(%) 

1990 1.8 N/A 66.2 N/A 
1991 2.0 12 64.1 (3.3) 
1992 2.6 30.8 72.7 13.5 
1993 2.6 (1.7) 73.9 1.6 
1994 3.0 18.5 82.3 11.4 
1995 4.4 43.3 104.4 26.9 
1996 5.0 15.9 111.8 7 
1997 4.8 (4.5) 119.7 7.1 
1998 5.8 19.7 118.8 (0.7) 
1999 5.1 (11) 129.2 8.8 
2000 6.2 21.7 142.8 10.6 
2001 6.9 10.2 141.5 (0.9) 
2002 7.7 12 158.2 11.8 
2003 10.8 40.8 192.9 21.9 
2004 13.2 22.1 244.7 26.9 
2005 17.3 30.6 324.1 32.5 
2006 20.3 17.2 401.2 23.8 
2007 26.6 31.2 508.3 26.7 
2008 29.1 9.6 600.3 18.1 
2009 22.7 (22) 538.0 (10.4) 
2010 33.2 45.9 719.9 33.8 
2011 40.5 22.1 951.1 32.1 

(  ) = negative. 

Source: ADB 2012a (Asia Regional Integration Center (ARIC) Integration Indicators Database. 
Available: http://aric.adb.org/indicator.php, accessed 20 August 2012). 

http://aric.adb.org/indicator.php�
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In spite of some increase in South Asia’s intraregional trade in recent years, the region 
continues to be one of the least integrated in the world. Figure 6 provides a comparative 
picture of intra-regional trade shares of South Asia, Association of Southeast Asian Nations 
(ASEAN) and ASEAN+3 countries. It clearly shows that the other two regions are much 
ahead of South Asia in terms of regional integration; in 2011, South Asia’s intraregional trade 
was only 4.3% whereas corresponding figures for ASEAN and ASEAN+3 were 26% and 
39%, respectively. 

Figure 6: South Asia Lags Behind other Asian Regions in terms of Integration 

 
Source: ADB 2012a (Asia Regional Integration Center [ARIC] Integration Indicators Database. 
Available: http://aric.adb.org/indicator.php (accessed 20 August 2012). 

Table 3 presents individual South Asian countries’ exports to, imports from, and total trade 
with the South Asian region as percentage of the respective countries’ total exports, total 
imports, and total trade. The data shows that these countries in general trade more with 
external partners than with each other. For example, in 2011, India’s trade with other South 
Asian countries accounted for only 2% of its total trade. In other words, 98% of India’s trade 
occurred with the rest of the world. The same is true for all other South Asian countries with 
the exception of Nepal. Additionally, barring Afghanistan and Nepal, all these countries 
depend heavily on markets outside South Asia as their export destinations. 

For a prolonged period of time, South Asian countries maintained high tariff barriers and 
other protectionist measures. Following the policy changes of the 1990s, many South Asian 
economies progressively reduced their tariff rates under their trade liberalization initiatives as 
well as in line with their WTO obligations. Several rounds of tariff reductions also took place 
under the SAPTA regime. The trade liberalization program (TLP) of SAFTA envisages a ten-
year gradual phase-out of tariffs among the member countries. Figure 7 presents the 
declining trend in simple average mean applied tariff rates of South Asia. While in 1998 the 
regional average was over 44%, by 2010 it had fallen to just above 10%. Despite these 
initiatives, major South Asian countries—India, Pakistan, and Bangladesh—still maintain 
significantly high tariff rates. In fact, average tariff rates in South Asia as a whole are higher 
than the average of other regions (Raihan 2012). 

http://aric.adb.org/indicator.php�


ADBI Working Paper 415 Moinuddin 
  

 
 

13 

Table 3: Share of Intraregional Trade in South Asia 

Country 1990 1995 2000 2005 2010 2011 

Export Share (%)a 
Afghanistan 14.2 13.1 42.4 42.8 54.4 62.4 
Bangladesh 3.7 2.7 1.7 2.2 2.9 3.3 
India 3.1 5.1 4.3 5.3 4.9 4.4 
Maldives 14.0 22.6 18.1 17.4 34.3 19.0 
Nepal 7.7 9.2 42.9 67.4 65.5 61.0 
Pakistan 4.0 3.4 4.6 11.2 12.4 12.5 
Sri Lanka 3.8 2.7 3.5 10.3 7.4 8.2 

Import Share (%)b 
Afghanistan 14.5 10.2 27.3 44.7 28.4 26.1 
Bangladesh 6.8 17.7 11.7 15.2 15.7 15.6 
India 0.5 0.6 0.9 0.9 0.5 0.5 
Maldives 12.2 13.2 23.0 17.4 15.2 14.4 
Nepal 13.4 17.2 37.4 59.7 57.4 57.4 
Pakistan 1.7 1.6 2.7 3.0 6.3 4.3 
Sri Lanka 7.0 12.2 10.6 22.4 25.7 27.4 

Trade Share (%)c 
Afghanistan 14.5 11.1 30.1 44.6 29.8 27.6 
Bangladesh 5.8 12.8 7.9 10.3 11.3 11.3 
India 1.6 2.7 2.4 2.7 2.2 2.0 
Maldives 12.7 14.3 22.2 17.4 17.1 14.9 
Nepal 11.9 14.8 39.1 61.9 58.8 57.9 
Pakistan 2.7 2.3 3.5 6.2 8.4 7.0 
Sri Lanka 5.6 7.8 7.4 17.3 19.3 21.1 

Notes: 

a. Export share is the percentage of exports going to a partner to total exports of a country/region. A higher share 
indicates a higher degree of integration between partner countries/regions. 

b. Import share is the percentage of imports from a partner to total imports of a country/region. A higher share 
indicates a higher degree of integration between partner countries/regions. 

c. Trade share is the percentage of trade with a partner to total trade of a country/region. A higher share indicates a 
higher degree of integration between partner countries/regions. 

Source: Source: ADB 2012a (Asia Regional Integration Center (ARIC) Integration Indicators Database. 
Available: http://aric.adb.org/indicator.php, accessed 20 August 2012). 

While there is plenty of literature on the potential of free trade agreements in other regions of 
the world, South Asia as a regional grouping has only recently started to generate the 
interest of scholars. Several studies have been conducted using different methodologies and 
the issue of whether the SAFTA regime will be beneficial for South Asia as a whole as well 
as for individual countries still remains a matter of considerable debate. The next sections of 
this paper will review some of these studies within the context of different empirical methods 
used in analyzing trade effects of regional instruments, and then develop an empirical 
estimation of the gravity model to analyze the determinants and trade effects of SAFTA. 
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Figure 7: Declining Trend in Simple Average Mean Applied Tariff Rates of 
South Asian Economies 

 
Notes: Simple mean applied tariff is the unweighted average of effectively applied rates for all products subject to 
tariffs calculated for all traded goods. 

Source: World Bank 2012a (World Development Indicators 2012. Available: http://data.worldbank.org/data-
catalog/world-development-indicators/wdi-2012, accessed 18 August 2012). 

3. EMPIRICAL METHODS FOR ANALYZING TRADE POLICY 
A growing body of studies uses empirical methods for quantitatively analyzing trade policy. 
Analytical models help provide a way of evaluating trade and economic policies in a 
theoretically consistent manner and thus facilitate policymaking processes. Analytical 
models are chosen based on the purpose of a specific study. For estimating the future 
impact of different trade policies, ex ante studies use simulations with partial or general 
equilibrium models. For quantifying the actual effects of trade policies already implemented, 
ex post econometric studies are used. Two commonly used analytical techniques for 
assessing the impact of free trade agreements (FTA) are gravity models (ex post) and 
computable general equilibrium (CGE) models (ex ante). Unlike partial equilibrium models, 
both gravity and CGE models offer general equilibrium approaches, taking into account the 
linkages between several interacting markets. 

3.1 Computable General Equilibrium (CGE) models 

Researchers use CGE models to analyze large scale policy changes—prior to their 
implementation—based on the present economy as a benchmark, which enables 
policymakers to measure the impact of policies (Ivus and Strong 2007). As an economy-wide 
model, the CGE approach “describes the motivations and behavior of all producers and 
consumers in an economy and the linkages among them” (Burfisher 2011). Such way of 
quantifying the impact of policies with CGE models has its origin in the input-output models 
pioneered by Leontief (1951), but improved significantly by others, including Johansen 
(1960) who applied non-linear models for identifying the sources of growth.  

CGE models have been extensively used in analyzing a wide range of economic issues such 
as taxation, development policies, and climate change. Initially, the application of CGE 
models focused mainly on tax policies (for example, Shoven and Whalley 1984, and Pereira 
and Shoven 1988). Since the early 1990s, there has been an increasing use of CGE models 
for studying the prospective effects of the formation of FTAs, including those covering the 

http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012�
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East Asian economies (Francois and Wignaraja 2009). 7

In spite of their advantages in terms of the impact analysis of future policy changes, CGE 
modeling has a number of caveats. The simulations conducted using CGE modeling are 
conditional on assumed circumstances and year, which are most likely to change over time. 
For instance, the derived conclusions on trade policy will depend on the assumed levels of 
trade restrictions. Additionally, CGE models are rather more theoretical than empirical 
because of the difficulties of testing against experience (GTAP 2012). Overall, the findings 
derived from using a CGE model are very sensitive to how the model is structured and 
specified, how the parameters are calibrated, how the ”closure rules” are specified, what 
base year is chosen, and the data quality for the base year (Charney and Vest 2003). 

 Different methodologies and 
underlying economic structures have been used in these studies, but quite often they were 
built on the popular Global Trade Analysis Project (GTAP) database. Some of the studies 
involving the South Asian economies are reviewed in the next section of this paper. 

3.2 Gravity Models of International Trade 

The gravity model has established itself as a pioneer in estimating trade flows between 
countries. The model, named after the Newtonian physics notion, was first used by Jan 
Tinbergen in 1962 in his famous book entitled Shaping the World Economy: Suggestions for 
an International Economic Policy. Contemporary economist Pentti Pöyhönen also developed 
a gravity-type model for estimating the volume of trade between countries (Pöyhönen 1963). 
The model soon became a popular tool for empirical trade approaches and has also been 
used in other areas such as foreign direct investment and migration (Ivus and Strong 2007). 
The conventional gravity model stipulates that bilateral trade between two countries is 
positively related to their economic and physical size (proxied by GDP and land area), and 
inversely related to transaction costs (such as distance, adjacency, culture, etc.). Recent 
uses of the gravity model have seen significant augmentations of the basic model with a 
number of other variables such as population and per capita income. 

By default, gravity models provide ex-post analyses with results expressed in actual effects. 
The model is empirically robust, and it is the base point for estimating trade diversion and 
trade creation (Krugman and Obstfeld 2006). Gravity models’ frequent application in 
empirical studies on international trade contributed to the improvement of the performance of 
gravity equations. The basic econometric specification of the gravity model has been 
significantly improved by the works of Matyas (1997) and (1998), Chen and Wall (1999), 
Breuss and Egger (1999), and Egger (2000). On the other hand, Berstrand (1985), Helpman 
(1987), Wei (1996), Soloaga and Winters (2001), Limao and Venables (1999), and 
Bougheas et al. (1999) contributed to the refinement of the explanatory variables considered 
in the analysis and to the addition of new variables. To address the effect of an FTA on the 
direction of trade, initially the basic gravity model was extended with the inclusion of one 
single regional dummy to capture the effect of the FTA on intra-regional trade; another set of 
dummies was included in later works to capture the FTA’s trade diversion effects on non-
members (Soloaga and Winters 2001). 

The model has been applied in a number of sophisticated studies on the trade effects of 
regional trading blocs such as the North American Free Trade Area (NAFTA). Krueger 
(2001) applied a gravity model to investigate trade creation and trade diversion effects in 
North America, and found that NAFTA had insignificant effects on trade patterns. Soloaga 
and Winters (2001) modified the basic gravity model to quantify the effects of newly created 
or revamped FTAs on trade, and found similar insignificance of NAFTA. Montanari (2005) 
used a gravity framework to analyze trade between the European Union and the Balkan 

                                                
7 For a concise summary of these studies covering East Asian FTAs, see Francois and Wignaraja (2009): 490–

497. 
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countries, while Kien and Hashimoto (2005) investigated the determinants of trade flows of 
the ASEAN Free Trade Area (AFTA). Relatively fewer studies have been conducted on 
South Asia (see next section for a review of selected studies).  

The gravity model has been one of the most successful empirical methods with good fit and 
relatively tight clustering of coefficients (Anderson 2011). The model possesses high 
explanatory power (Ivus and Strong 2007), and can be used not only for explaining trade 
flows, but also other types of flows such as migration, commuting, and tourism (Bergstrand 
1985). Despite its success, the model initially lacked a strong theoretical foundation, which 
led to criticism, particularly concerning its use for predictive purposes (Bergstrand 1985). 
Theoretical progress has taken place since the late 1970s through the works of, among 
others, Anderson (1979, 2011), Bergstrand (1985, 1990), and Deardorf (1998). Some critics 
also argue that gravity models are unable to capture the welfare effects of an FTA because 
the left-hand side of a gravity equation is not welfare but bilateral trade (Raihan 2012). 
Despite these criticisms, gravity models have become “the workhorse for empirical studies” 
(Eichengreen and Erwin 1998: 33) and “have produced some of the clearest and most 
robust empirical findings in economics” (Leamer and Levinsohn 1995: 1,384).  

The purpose of the present study is to examine the determinants of trade flows among these 
economies and actual effects that the SAPTA and the SAFTA regimes have generated since 
their inception. In other words, this paper intends to conduct an ex post examination, not an 
ex ante examination. While CGE models may have some advantages in analyzing future 
policy changes, it does not serve the purpose of the present study of testing the actual 
effects. As such, a gravity model is a more suitable and appropriate analytical tool for this 
study.  

4. REVIEW OF SELECTED LITERATURE ON THE IMPACT 
OF ECONOMIC COOPERATION AND INTEGRATION 
AMONG SOUTH ASIAN ECONOMIES 

The rapid proliferation of free trade agreements in Asia and elsewhere in the world over the 
last few decades has generated a great deal of enthusiasm among scholars for assessing 
the impact of such bilateral regional arrangements. However, while there is plenty of 
literature exploring the potential of FTAs in East and Southeast Asia, the South Asian region 
has received limited attention largely because of its low share in intraregional and global 
trade. It was only after economic cooperation was envisaged under the SAARC regime that 
scholars started to pay attention to the region. Although limited, these empirical studies 
initiated the debate over the desirability of a South Asian free trade area. A preferential 
regime has been in place in South Asia since the mid-1990s, but available studies are 
inconclusive about the potential for the region’s economic integration.  

Govindan (1994) applied a partial equilibrium framework in the food import regime of 
selected South Asian economies. His econometric estimates, which included the effects of a 
preferential trading arrangement in the region, found that such a preferential regime would 
expand intraregional trade in food and thus generate welfare gains. Coulibaly (2004) 
estimated the trade creation and trade diversion effects of several regional trade agreements 
(including SAPTA, the preferential arrangement that was existing before the inception of 
SAFTA) using an extended gravity model. It found that SAPTA was net trade creating. Some 
other studies, such as Hirantha (2004) and Tumbarello (2006), found similar trade creating 
effects arising from SAPTA. Rahman, Shadat, and Das (2006) applied an augmented gravity 
model to SAPTA and nine additional regional trading blocs. Their study found significant 
intraregional trade creation in SAPTA, but warned that net export diversion would also take 
place. The study found that the larger economies of the region—India, Pakistan, and 
Bangladesh—would gain from SAPTA but the others might be adversely affected. 
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Some authors, however, expressed less optimism about South Asia’s economic integration 
potential. The gravity model results of Srinivasan (1994) and Srinivasan and Canonero 
(1995) suggested that the region would gain more from unilateral trade liberalization as 
opposed to preferential liberalization. A regional (SAARC) dummy was also found to be 
insignificant in the study by Rahman (2003). A more recent study by Rodrígueez-Delgado 
(2007) used a modified gravity equation to examine the effects of SAFTA’s trade 
liberalization program. It argued that SAFTA would have only limited effects on regional 
trade flows, arising basically from increasing exports from India, and imports from 
Bangladesh and Nepal.  

A few studies have also been conducted covering the South Asian economies within a CGE 
framework. Like the econometric analyses, CGE estimations have produced mixed results 
for the trade potential of SAFTA. Bandara and Yu (2003) used the GTAP model with 1997 as 
the base year to conduct policy scenarios on unilateral and preferential trade liberalizations 
of South Asian economies as well as alternative scenarios involving South Asia–ASEAN, 
South Asia-NAFTA, South Asia-EU, and full multilateral liberalization. The study found that 
South Asia would gain more from a multilateral approach or through SAFTA-NAFTA and 
SAFTA-EU FTAs than a preferential approach involving only the South Asian economies. A 
similar study by Siriwardena (2003), which analyzed a South Asian FTA scenario and a 
customs union scenario, however, found gains for South Asian economies under both 
scenarios, with the latter accounting for higher gains. A more recent study was conducted by 
Raihan (2012) using GTAP version 8 with 2007 as the base year. It considers only one 
scenario involving a full FTA in goods among the South Asian economies with a 25% 
reduction in intra-SAARC trade costs. According to this study, the FTA with trade facilitation 
proves to bring welfare gains for all the countries taken into consideration. Using GTAP 
version 6 dataset benchmarked to 2001, Francois and Wignaraja (2009) conducted a more 
comprehensive study with three core scenarios—ASEAN+3 FTA, ASEAN+3 and India FTA, 
and ASEAN+3 and South Asia FTA. Under the first scenario, the main gainers are Japan, 
Republic of Korea, and Malaysia. India gains quite strongly under the second scenario. The 
broad scenario bridging ASEAN+3 and South Asia demonstrates substantial gains for all the 
South Asian economies, particularly Bangladesh, India, Nepal, Pakistan, and Sri Lanka.  

Although all these studies differ in terms of methodology and data coverage, the 
inconclusiveness of the findings calls for further quantitative examination of South Asia’s 
economic integration potential. As SAFTA has already become operational, such 
examinations are likely to assist policymakers in guiding the regional forum in the optimal 
direction. The next section of this paper will develop an empirical specification of an 
augmented gravity model to estimate the determinants and effects of trade flows of South 
Asian economies. 

5. A GRAVITY MODEL FOR SOUTH ASIAN FREE TRADE 
AREA (SAFTA) 

5.1 Model Specification and Data 

The empirical analysis of this paper uses a dataset for 43 countries, selected taking into 
consideration their importance with regard to South Asia’s trade.8

                                                
8 See Footnote 5 in Section 2 for the list of these 43 countries. Two South Asian economies, Afghanistan and 

Bhutan, have not been included in the analysis due to data unavailability. 

 With the exception of Lao 
PDR, all the sample countries are members of the WTO. While the number of FTAs—both 
multilateral and bilateral—that these countries comprise among themselves is numerous, the 
study focuses on only one FTA, i.e., the SAFTA. This is reasonable because, first, this study 
intends to focus primarily on South Asia’s regional integration, and second, there is an 
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abundance of studies on the trade effects of FTAs in other regions. The data range covers 
the period 1992–2011. 

This paper has designed a panel framework to cover trade variations among the sample 
countries. Panel estimations are expected to generate several advantages over cross 
section and time series data in terms of controlling individual heterogeneity, offering more 
variability and reducing the collinearity among the independent variables (Do 2006). 

In international trade, bilateral trade flows are often explained using the following baseline 
specification of the gravity model: 

  log Xijt = β0 + β1 logYit + β2 log Yjt +β3 log Dij + log uijt   

where, 

(1) 

Xij

Y

 = exports from country i to country j at time t 

i

Y

 = GDP of the exporter country i at time t 

j

D

 = GDP of the importer j at time t 

ij

log u

 = distance between the trading countries i and country j 

ij = error term, where E(log(uij

By default, the model holds that exports from country i to country j at time t will depend on 
the GDP of countries i and j, and the distance between these two countries. It assumes that 
larger economies trade more, and hence the coefficients of both exporter and importer 
GDPs are expected to be positive. On the other hand, the coefficient on distance is expected 
to be negative, since the remoteness increases transaction costs.  

)) = 0. 

The baseline specification of the model, however, does not take into account the likely bias 
that may result from heterogeneous factors. For example, it is possible that a country may 
export different amounts of a specific good to two different countries even when the 
importing countries are identical and have the same distance from the exporting country. 
Therefore, recent empirical studies have often included other variables such as population, 
common border, and common language. 

Most empirical literature on gravity models uses total bilateral trade flows as the dependent 
variable. However, FTA effects are better estimated if bilateral export flows are taken into 
consideration, as with total bilateral trade one cannot distinguish between the impacts of 
FTA formation on exports from a non-member to the FTA members from that on exports 
from an FTA member to a non-member (Cernat 2001).  

The model in this study estimates the log-linear form of the gravity equation. The dependent 
variable is the total volume of exports, in log form, from country i to country j. The values of 
bilateral merchandise exports (expressed in FOB terms in American dollars) are obtained 
from the International Monetary Fund’s Direction of Trade Statistics (IMF 2012a). The model 
is estimated for a country panel dataset of one FTA and 43 countries.  

The data related to GDP and population is collected from the World Bank’s World 
Development Indicators (World Bank 2012a). The coefficient on the population variable, as a 
proxy to the market size, is expected to be negative for both the exporting and the importing 
countries due to absorption capacity (Endoh 1999). However, the exporters’ population 
coefficient can bear either a negative or a positive sign, depending on whether the country 
exports less when it is big (absorption capacity) or whether a big country exports more 
compared to a small country (economies of scale) (Martinez-Zarzoso and Nowak-Lehman 
2003). 

Bergstrand (1985) and Dell’Ariccia (1999) suggest that it is empirically justified that the 
inclusion of an explanatory variable on exchange rate is statistically significant in explaining 
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variations in trade among the countries in question.9

As a proxy for trade costs, the estimation in this study uses physical distance between two 
trading partners. Data on physical geographic distances, measured as great circle distances 
between capital cities, are obtained from the industry trade data available 
at 

 It captures the impact of depreciation or 
appreciation of the exporting country’s currency to that of the importing country, and is 
considered significant when it has a positive sign. This study therefore includes foreign 
exchange in its model estimation. Country-pair foreign exchange rates are calculated by the 
author from the IMF’s International Financial Statistics Database (IMF 2012b).  

http://www.macalester.edu/research/economics/page/haveman/trade.resources/tradedata.
html#Gravity. 10

However, the basic gravity model in this paper has been augmented by adding the 
dimensions of trade openness and restrictions. Some of the previous studies, such as 
Rahman, Shadat, and Das (2006), used import-GDP ratio of the importing country to indicate 
the openness of the economy. This paper also adds a variable on import-GDP ratio which is 
expected to bear a positive sign, but also notes that the openness (or lack of openness) of 
an economy is better measured if the total tariff revenue of the importing country over its 
imports is also taken into account. The modified estimation in this paper therefore adds this 
variable, which is expected to have a negative sign. Furthermore, another variable denoting 
applied tariff of the importing country is added as a proxy for trade restrictiveness. Import-
GDP ratio and tariff revenue-import ratio have been calculated by the author from the World 
Development Indicator database (World Bank 2012a), while tariff rates have been collected 
from the World Bank’s Data on Trade and Import Barriers (World Bank 2011).  

 Several other studies have used additional dummy variables such as 
adjacency, colonial links, and common language as proxies for trade costs. This study, 
however, does not take into consideration these proxies. As the focus of the study is trade 
integration in South Asia, an assessment of the trends in South Asia’s global and regional 
trade is necessary for formulating the gravity equation. Given that the South Asian countries 
tend to trade more with extraregional partners than with their neighbors, this study assumes 
that controlling for distance should make it unnecessary to include an additional variable on 
adjacency. Additionally, South Asian trade does not show any bias toward colonial 
connections or common languages. Since the study’s database is developed for selected 
countries (based on South Asia’s regional and global trade patterns) as opposed to a global 
database for all the major countries of the world, these proxies may be not be relevant for 
this study.   

The export patterns of the South Asian countries have previously been influenced 
considerably by the so-called Multi-Fiber Agreement (MFA). The expiration of the MFA by 
the end of 2004 raised serious speculation about the future of South Asian exports. A 
dummy variable has been added to capture the effect of expiration of the MFA on South 
Asian economies. For the period until the expiry of the MFA, the dummy is unity when a 
South Asian economy enjoyed MFA preferences from the advanced economies of Europe 
and the United States (zero otherwise). It is consistently zero throughout the post-MFA 
period. 

The dummy variable SAFTA captures the intra-regional trade creation effects. This regional 
dummy is used to isolate their influence on trade flows which would otherwise be absorbed 
in other variables used in the gravity model. A positive and statistically significant coefficient 
on this dummy will reflect that the members of the FTA have traded more with each other. 
The regional dummy is unity when both the exporting and the importing countries are 
                                                
9 However, for obvious reasons, exchange rate coefficients were rather insignificant under the fixed exchange 

rates prior to the mid-1970s.  
10 The documents lack information of some countries. In such cases, distances between two countries are 

collected from http://www.chemical-ecology.net/java/lat-long.htm. 
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members of SAFTA (otherwise zero). The main purpose of this study is to investigate intra-
regional trade creation, which is captured through a positive coefficient on these regional 
dummies. Dummies on individual membership of the FTAs therefore are not incorporated in 
the estimation. 

In the sample dataset, some data (bilateral exports, for example) are missing for some dates. 
This study dropped all these missing values and only focused on observations with no 
missing values. 

With these specifications, the main regression equation used in this study is as follows: 

log Xijt= β0 + θ t + β1 log Yit +β2 log Yjt + β3 log Dij + β4 log Nit + β5 log Njt + β6 log FXijt + β7 
log IMGDPjt + β8 log TARjt + β9 log TRjIMj + β10k SAFTA(ij)t + β11k MFA(ij)t + log uijt

where, 

  
        (2) 

Xijt

Y

 = Value of total export from country i to country j; 

it

Y

 = GDP of country i at time t; 

jt

D

 = GDP of country j at time t; 

ij

N

 = Distance between two countries; 

it

N

 = Population of country i; 

jt

FX

 = Population of country j; 

ijt

IMGDP

 = Exchange rate between countries i and j at time t; 

jt 

TAR

= Import-GDP ratio of country j at time t; 

jt 

TR

= Applied MFN tariff rates of country j at time t; 

jIMj

SAFTA= Dummy variable taking the value of 1 if countries i and j are part of the SAFTA, 
zero otherwise; 

= Ratio of total tariff of country j and total import of country j; 

MFA= Dummy variable taking the value of 1 if countries i and j are part of the Multi Fiber 
Agreement, zero otherwise; 

β0

θ

 = Unknown constant; 

t

u

 = Time specific effects; 

ijt = Error term, where E(log(uijt

South Asian economies in general have pursued quite stringent trade restrictive policies. 
Despite liberalization initiatives since the early 1990s, the region still maintains strict tariff 
and non-tariff measures that restrict their intraregional and global trade. This study 
conducted another regression to capture the effects of South Asia’s trade restrictiveness. 
Kee (2009) has developed indices for measuring trade restrictiveness of the importing 
country j, and data used in the current study’s estimation has been collected from Kee’s 
Trade Restriction Indices (July 2012 updates). The Overall Trade Restrictiveness Index 
(OTRI) based on applied tariffs has been used. The OTRI “reflects the uniform equivalent 
tariff of a country's tariff schedule and non-tariff measures (NTMs) that would maintain the 
domestic import levels, including preferential tariffs.”

)) equals zero. 

11

                                                
11 This description has been taken from 

 As the OTRI data is available only for 
2009, this regression has been conducted only for this year. The coefficient on OTRI is 
expected to bear a negative sign, indicating that higher trade restrictiveness deters trade 
flows among countries. The regression equation used is as follows: 

http://info.worldbank.org/etools/wti/3a.asp#  

http://info.worldbank.org/etools/wti/3a.asp�
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log Xijt=β0 + θ t +β1 log Yit +β2 log Yjt +β3 log Dij +β4 log Nit +β5 log Njt +β6 log FXijt +β7 log 
IMGDPjt + β8 log TARjt + β9 log TRjIMj + β10k OTRI(j)t + β11k SAFTA(ij)t + log μ ijt  
    

5.2 Estimation Results and Analytical Discussion 

(3) 

This study conducts a panel least square regression with all the variables including the time-
invariant one (i.e., distance) and the dummy variables (i.e., SAFTA and MFA). Along with 
panel least squares, the random effects (RE) model, and the fixed effects (FE) model under 
the panel data approach have also been tested. Table 4 compiles the results of the least 
square model.  

Table 4: Gravity Estimation Results (Overall Regression with All the Variables) 

Dependent Variable: Bilateral Exports (From country i to Country j) 
Data Range: 1992 to 2010 

Method: Panel Least Squares 

Variable Coefficient t-Statistic 

Exporter’s GDP 1.272901 53.57534** 

Importer’s GDP 1.007276 32.32375** 

Geographical distance -1.463918 -28.46444** 

Exporter’s population -0.065087 -2.953191** 

Importer’s population -0.059108 -2.222230** 

Exchange rate -0.065820 -5.514582** 

Importer’s Import-GDP ratio 0.809060 16.78088** 
Importer’s applied MFN tariff 
rates 0.255187 4.012444** 

Importer’s total tariff to total 
import ratio 0.108095 4.216989** 

SAFTA 0.026564 0.206387 

MFA 1.215001 8.052321** 

Constant -25.20093 -32.89116** 

R-squared 0.685216 

Adjusted R-squared 0.684365 

F-statistic 805.2097 

Note: 1. * and ** denote significant at 5% and 1% levels respectively. 

Source: Author’s calculations. 

The impact of the common gravity variables is, as expected, statistically significant, and 
theoretically justified. Coefficients on the central variable of the gravity model, i.e., the GDP 
coefficients for the exporting and the importing countries, bear positive signs and are highly 
significant (1% level). Overall, it is apparent that the economic size of the trading partners 
plays an important role in the determination of trade flows. The estimation in this study also 
suggests that the increase in export flows is more than proportional as compared with the 
increases in the GDP of the trading partners: if the GDP of the exporting (importing) country 
increases by 1%, bilateral export volume would increase by 1.27% (1.01%). The coefficient 
estimate for the distance variable is negative, standing at around -1.46, indicating that when 
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the distance between the exporting and the importing partners increases by 1%, trade 
between them falls by about 1.46%. The coefficient values of the proxy to market sizes, i.e., 
population for both exporting and importing countries, are highly significant (1% level) and 
bear negative signs, indicating absorption effects.  

Contrary to the hypothesis of this paper, the coefficient for exchange rates bears a rather low 
value (-0.066) and bears the opposite sign from what would be expected, suggesting that 
currency manipulation (for example, devaluation of domestic currency) is unlikely to provide 
any effective results in a country’s exports. Proxies for openness to international trade show 
mixed results. The coefficient for import-GDP ratio is positive as expected and statistically 
significant, indicating that intra-regional trade among the SAFTA members will rise with 
increased openness. The coefficients for tariff-import ratio and applied tariff rates of the 
importing country are statistically significant but bear opposite signs from what would be 
expected. 

The coefficient on MFA is positive, highly significant, and effective. It bears a value of around 
1.22, underscoring its importance in trade flows from developing to developed countries. The 
MFA dummy here reflects the preferential access of the developing countries to the markets 
of the developed countries. Thanks to the quota system under the MFA regime, smaller 
economies such as Bangladesh got assured and predictable access to the textile and 
clothing markets in the developed countries (US and EU for example), without facing 
competition from larger developing economies such as the PRC and India. Other South 
Asian countries also managed to utilize the MFA preference. Recent trends, for example on 
Bangladesh’s readymade garments exports, show that the abolition of the MFA regime has 
not been as detrimental to the smaller economies as was feared, but it could be because of 
the specialization and comparative advantages that Bangladesh (and other smaller 
economies) gained under the MFA, and also because of the PRC’s rising labor costs, among 
others. 

One major purpose of this paper is to assess whether a regional trading block in South Asia 
generates trade creation effects or not. The analysis of this study shows that the coefficient 
on the regional dummy, SAFTA, is positive (i.e., associated with trade creation), although the 
value of the coefficient is low and holds low statistical significance. Some of the earlier 
studies indicated a weak potential of SAFTA. Baysan et al. (2006), for example, argue that 
as the South Asian region is small (from an economic point of view) in relation to the rest of 
the world, and as the economies of the region maintain significantly high level of trade 
protection (in particular, rules of origin, tariff-rate quota and sector-specific exception), a 
regional FTA among the South Asian economies is more likely to be trade diverting than 
trade creating. However, the current study tends to agree with the findings of empirical 
studies conducted by Coulibaly (2004), and Rahman, Shadat, and Das (2006), which 
demonstrated the trade creation effects of SAFTA. The low statistical significance of the 
current study can be associated with weak relative trade relations among the South Asian 
economies as compared with extraregional partners. Indeed, South Asia’s low level of 
intraregional trade is commonly referred to by pessimists. Although recent developments 
suggest that the SAFTA members are trading more with each other than before in terms of 
absolute volume, 12

                                                
12 As shown in Table 2, intraregional trade in South Asia had increased from a meager $1.8 billion in 1990 to 

$20.3 billion by 2006 and to $40.5 billion by 2011. 

 their intraregional trade share has continued to be significantly low 
(Figure 5). The periods covered in Coulibaly (2004) and Rahman, Shadat, and Das (2006) 
were up to 2000 and 2003, respectively, while this study’s covered period is up to 2011. As 
Figure 5 shows, South Asia’s intraregional trade share grew slowly but steadily from 1997 to 
2005 (except in 1999 and 2004), and reached its peak (6.20%) in 2003. However, after 2005 
the share started to fall again from year to year, and had dropped to 4.27% by 2011. It is 
therefore not surprising that the coefficient for the regional dummy in the current study has 
demonstrated low value as well as low statistical significance, although the value itself is 
positive. Nonetheless, based on the empirical results of this study as well as the previous 
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ones discussed above, and the increasing trend in the overall volume of intraregional trade, 
this paper argues that there are reasons for being optimistic about SAFTA becoming a 
cohesive and profitable regional trading bloc.  

This study also conducted random effects (RE) and fixed effects (FE) analyses to see how 
sensitive the results would be under these two models in comparison with the least squares 
method presented above. Table 5 presents the results for the panel data approach with the 
FE and RE. 

Table 5: Results of the Fixed Effect and Random Effect Models 

.Dependent Variable: Bilateral Exports (From Country i to Country j) 
Year: 1992 to 2010 

Method: Random Effect and Fixed Effect 

Variable Random Effect Model Fixed Effect Model 

Exporter’s GDP 0.830463** 0.484674** 
Importer’s GDP 0.457109** 0.739097** 
Geographical distance -0.969083** --- 
Exporter’s population 0.305359** 1.205358** 
Importer’s population 0.324802** -2.023917** 
Exchange rate -0.039999 -0.024838 
Importer’s import-GDP ratio 0.443108** 0.591145** 
Importer’s applied MFN tariff rates -0.168169** -0.342786** 
Importer’s total tariff to total import 
ratio 0.068869* 0.046055 
SAFTA -0.290857** -0.198345 
MFA 0.252626** 0.126851 
C -17.34368** 2.633375 
R-squared 0.633949 0.937014 

Notes: 
1. * and ** denote significant at 5% and 1% levels respectively. 

2. R-squared for the RE model is unweighted. 
Source: Author’s calculations. 

The RE and the FE models demonstrate relatively weak estimates for the GDP of the 
exporter and importer countries in comparison with the least squares results: the least 
squares results found that a 1% increase in either the importer’s GDP or the exporter’s GDP 
would increase bilateral trade more than 1% (Table 4), whereas both the RE and FE models 
suggest the increase to be less than 1% (Table 5). Furthermore, contrary to the least 
squares model, where the population variable bears negative signs (indicating absorption 
capacity) for both the importing and the exporting countries, the RE model’s estimates bear 
positive signs, indicating economies of scale. In the FE model, exporter’s population bears a 
positive sign whereas it is negative for importer’s population. 

The exchange rate variable in all the three models show similar low value and negative sign, 
but in the RE and FE models this coefficient is statistically insignificant. Import-GDP ratio in 
the RE and FE models are also similar to the least squares model estimates, although the 
impact is close to half of the least squares model in the RE model. Estimates on the 
importing country’s tariff-import ratio also demonstrate similar, against-the-hypothesis results 
in all the models. However, the RE and FE models differ from the least squares for the 
estimates on the importing country’s applied MFN tariff rates. This estimate contradicts the 
hypothesis of the study in the least squares model, but in the RE and FE models the signs 
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change to negative conforming to the theoretical justification of the negative impacts of tariff 
on trade flows. The MFA dummy bears a lower value in the RE and FE models than in the 
least squares, but the signs are the same in all the models. Estimates for the regional 
dummy, SAFTA, however, turns negative in the RE and FE, whereas it was positive but 
insignificant in the least square model. 

The results of the least square regression using 2009 data including the Overall Trade 
Restrictiveness Index (OTRI) of the importing country are presented in Table 5. 

Table 5: Regression Results (Least Square, Including the OTRI Variable) 

Dependent Variable: Bilateral Exports (From Country i to Country j) 
Year: 2009 

Method: Least Squares 

Variable Coefficient t-Statistic 

Exporter’s GDP 1.689733 15.042280** 

Importer’s GDP 1.299134 9.966253** 

Geographical distance -1.411029 -6.019851** 

Exporter’s population -0.254978 -2.518277* 

Importer’s population -0.141906 -1.146055 

Exchange rate -0.168591 -3.389755** 

Importer’s import-GDP ratio 1.229156 3.091347** 
Importer’s applied MFN tariff 
rates 0.027398 0.079861 

Importer’s total tariff to total 
import ratio 0.216675 2.400368* 

Overall Trade Restrictiveness 
Index of the importing country -0.452681 -1.449284 

SAFTA 0.142232 0.264183 

C -39.35948 -11.520720** 

R-squared 0.804733 

Adjusted R-squared 0.795631 

F-statistic 88.41813 

Notes: 
1. * and ** denote significant at 5% and 1% levels respectively. 

Source: Author’s calculations. 

All the common gravity variables as well as the SAFTA dummy demonstrate a similar impact 
as the panel least square regression discussed previously. The coefficient for the OTRI 
variable, as expected, bears a negative sign, although its statistical significance is not high. 
Its value stands at around -0.45, suggesting that if the importing country’s trade 
restrictiveness measured in OTRI increases by 1%, bilateral trade flows will decrease by 
0.45%. The result suggests that reducing trade restrictiveness (i.e., tariff and non-tariff 
barriers) will increase trade flows among countries. South Asian economies, which typically 
maintain high trade restrictions, will benefit from improved regional and global integration by 
reducing these barriers. 
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6. CONCLUSION 
There is a broad understanding among economists that trade openness—if pursued under 
the right conditions—promotes economic growth, and many countries have combined their 
involvement in the multilateral trading system with regional trading blocs. Contemporary 
global economic developments have indicated an increasing trend in the use of FTAs for 
fostering trade.  

Compared to other regions such as East Asia, Latin America, and North America, South 
Asia has lagged behind in terms of regional integration. Skeptics have long been doubtful 
about the success of a regional economic grouping among the South Asian nations. 
However, the region’s recent economic dynamism and shift toward outward-oriented policies 
have generated significant interest in the issue of South Asian economic integration. 
Institutional developments took place under the ambit of SAARC through SAPTA and then 
SAFTA. Several quantitative and qualitative studies—some of them discussed earlier in this 
paper—have been conducted on SAPTA/SAFTA’s potential gains, but the findings have 
largely remained inconclusive. 

This paper has attempted to examine the determinants of trade flows and the effects of the 
SAFTA regime. A review of the economy and trade of the South Asian economies set the 
context of the analysis, was followed by a discussion on the available options for empirical 
methods used in international trade studies and the reason behind choosing the specific 
method used in this study. The paper also reviewed several relevant studies on SAFTA to 
highlight the debates on the regional bloc’s potential.  

The empirical part of the paper developed an estimation of the gravity model for analyzing 
the implications of SAFTA. The regression with country-pair panel data took into account the 
typical gravity variables as well as additional explanatory and dummy variables that were 
found to be relevant for investigating the effects of FTAs on trade flows. 

Size of the economies of both the exporting and the importing countries appeared to be an 
important determinant of trade flows. The relationship between the trading partners’ GDP 
and export flows was found to be more than proportional. This phenomenon, coupled with 
the impressive performance of South Asian economies in recent years, may lead the 
countries of this region to further enhance their trade flows. Population and physical distance 
between the trading partners were also found to be relevant. While exchange rates showed 
only limited effects on trade flows, findings on import-GDP ratio indicated that it is an 
important determinant for bilateral trade and that intra-regional trade among the SAFTA 
members will rise with increased openness. Moreover, the additional regression with overall 
trade restrictiveness indices suggest that scaling down tariff and nontariff barriers will 
positively affect intra-bloc trade among the South Asian economies. This calls for an 
effective implementation of SAFTA’s trade liberalization program.  

The dummy variables demonstrated predicted results. An MFA-like preferential regime, 
because of its inherent assurance and predictability, may help smaller economies to gain 
access in the developed country markets.  

The critical finding of this study in all regressions, which differs from some earlier works, is 
related to SAFTA’s potential for generating intra-regional trade creation. This paper argues 
that there are reasons for being optimistic about SAFTA becoming a cohesive and profitable 
regional trading bloc. The results of this study, however, are based on trade in goods, which 
is at the center of the SAFTA regime. The recently-signed services agreement (SAARC 
Agreement on Trade in Services, signed in 2010), is yet to be implemented. To reap the 
benefits of economic integration, South Asia needs to promote liberalization in the services 
area, which is one of the most promising areas for a rising South Asia. Additionally, an intra-
SAARC investment agreement is likely to create an enabling environment for cooperation 
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beyond mere trade to include investment and finance among others (SACEPS 2002, Raihan 
2012).  

It is only through maintaining the primacy of economic integration that the countries of the 
region can expect effective cooperation in South Asia. Regional economic integration will 
eventually facilitate the achievement of South Asia‘s overriding goals of poverty reduction 
and social and human development. South Asian economies must conceptualize integration 
as an evolving process. SAARC has an explicit intent to move in the direction of an 
economic union. Recent success in the growth performance of the South Asian countries 
offers both prospects and challenges for deeper integration with the global economy. 
Integration under the SAFTA is the first step in that direction. Further work is needed on the 
determinants and trade effects of South Asian integration to overcome limitations in the 
present empirical study. 



ADBI Working Paper 415 Moinuddin 
  

 
 

27 

REFERENCES 
Ahluwalia, I.J. 2002. Economic Cooperation in South Asia. In: Development Assistance 

Strategies in the 21stCcentury: Global and Regional  Issues. Tokyo: Japan Bank for 
International Cooperation.  

Ahmed, S. 2006. Explaining South Asia’s Development Success: The Role of Good Policies. 
Washington, DC: World Bank. 

Anderson, J.E. 1979. A Theoretical Foundation for the Gravity Equation. American Economic 
Review 69(1): 106–16. 

Anderson, J.E. 2011. The Gravity Model. Boston College and NBER. Available: 
http://www.nottingham.ac.uk/gep/documents/lectures/nottm-lectures-in-int-
economics/2011/jandersonbackgroundreading.pdf. 

Asian Development Bank (ADB) and AusAID. 2009. Study on Intraregional Trade and 
Investment in South Asia. Manila: ADB. 

Asian Development Bank (ADB). 2012a. Asia Regional Integration Center (ARIC) Integration 
Indicators Database. Available: http://aric.adb.org/indicator.php.  

Asian Development Bank (ADB). 2012b. Key Indicators for Asia and the Pacific 2012. 
Manila: ADB. 

Bandara, J.S., and W. Yu. 2003. How Desirable is the South Asian Free Trade Area? A 
Quantitative Economic Assessment. The World Economy 26(9): 1293–1323. 

Baysan, T., A. Panagaritya, and N. Pitigala. 2006. Preferential Trading in South Asia. World 
Bank Policy Research Working Paper No. 3813. Washington, DC.: World Bank. 

Bergstrand, J.H. 1985. The Gravity Equation in International Trade: Some Microeconomic 
Foundations and Empirical Evidence. Review of Economics and Statistics (67)3: 
474–81. 

Bergstrand, J.H. 1990. The Heckscher-Ohlin-Samuelson Model, the Linder Hypothesis, and 
the Determinants of Bilateral Intra-Industry Trade. Economic Journal 100(4): 1216–
1229. 

Bougheas S. et al. 1999. Infrastructure, Transport Costs and Trade. Journal of International 
Economics 47: 169–189. 

Breuss, F., and P. Egger. 1999. How Reliable Are Estimations of East-West Trade Potentials 
Based on Cross-Section Gravity Analyses? Empirica 26(2): 81–95. 

Burfisher, M.E. 2011. Introduction to Computable General Equilibrium Models. New York, 
NY: Cambridge University Press. 

Cernat, L. 2001. Assessing regional trade agreements: are South-South RTAs more trade 
diverting? Global Economic Quarterly 2(3): 235–259.  

Charney, A.H., and M.J. Vest. 2003. Modeling Practices and Their Ability to Assess 
Tax/Expenditure Economic Impacts. Paper prepared for the AUBER Conference, 
New Orleans. October. Available: 
http://ebr.eller.arizona.edu/research/TaxModelingPractices.pdf .  

Chen, I-H., and H.J. Wall. 1999. Controlling for Heterogeneity in Gravity Models of Trade. 
Federal Reserve Bank of St. Louis Working Paper 99-010A. 

Coulibaly, S. 2005. On the Assessment of Trade Creation and Trade Diversion Effects of 
Developing RTAs. Paper presented at the Annual Meeting 2005 of the Swiss Society 
of Economics and Statistics on Resource Economics, Technology, and Sustainable 
Development. 



ADBI Working Paper 415 Moinuddin 
  

 
 

28 

Deardorff, A. 1998. Determinants of Bilateral Trade: Does Gravity Work in a Neoclassical 
World? In: The Regionalization of the World Economy, edited by J.A. Frankel. 
Chicago, IL: The University of Chicago Press. 

Dell’Ariccia, G. 1999. Exchange rate fluctuation and trade flows: Evidence from the 
European Union. IMF Staff Papers 46/3. 

Do, T.T. 2006. A Gravity Model for Trade between Vietnam and Twenty-Three European 
Countries. (Unpublished Doctorate Thesis, Department of Economics and Society, 
Högskolan Dalarna 2006) 14. Available: http://dalea.du.se/theses/?itemId=2160 

Egger, P. 2000. A note on the proper econometric specification of the gravity equation. 
Economics Letters 66: 25–31. 

Eichengreen, B., and D. Irwin. 1998. The Role of History in Bilateral Trade Flows. In: The 
Regionalization of the World Economy, edited by J. Frankel. Chicago, IL: University 
of Chicago Press. 

Endoh, M. 1999. Trade Creation and Trade Diversion in the EEC, the LAFTA and the CMEA: 
1960–1994. Applied Economics 31(2): 207–216.  

Francois, J., and G. Wignaraja. 2009. Pan-Asian Integration: Economic Implications of 
Integration Scenarios. In: Pan-Asian Integration: Linking East and South Asia, edited 
by J. Francois, P.B. Rana, and G. Wignaraja. New York, NY: Palgrave/ADB. 

Global Trade Analysis Project (GTAP). 2012. GTAP Models: Computable General 
Equilibrium Modeling and GTAP. Available: 
https://www.gtap.agecon.purdue.edu/models/cge_gtap_n.asp  

Goldman Sachs. 2007. The N-11: More Than an Acronym. Global Economics Paper 153. 28 
March. 

Govindan, K. 1994. A South Asian Preferential Trading Arrangement: Implications for 
Agricultural Trade and Economic Welfare. Research report for Robert McNamara 
Fellowship. Washington, DC: World Bank. 

Hassan, M.K. 2001. Is SAARC a Viable Economic Block? Evidence from gravity model. 
Journal of Asian Economics 12(2): 263–290. 

Helpman, E. 1987. Imperfect Competition and International Trade: Evidence from Fourteen 
Industrial Countries. Journal of the Japanese and International Economies 1(1): 62–
81. 

Hirantha, S.W. 2004. From SAPTA to SAFTA: Gravity Analysis of South Asian Free Trade. 
Paper presented at the European Trade Study Group (ETSG) 2004 Programme. 
September. Nottingham, UK. 

International Monetary Fund (IMF). 2012a. Direction of Trade Statistics (DOTS) 2012 (CD-
ROM). 

International Monetary Fund (IMF). 2012b. International Financial Statistics (IFS) 2012 (CD-
ROM). 

Ivus, O., and A. Strong. 2007. Modeling approaches to the analysis of trade policy: 
computable general equilibrium and gravity models. In: Handbook on International 
Trade Policy, edited by W.A. Kerr and J.D. Gaisford. Cheltenham, UK: Edward Elgar. 

Johansen, L. 1960. A Multi-Sectoral Study of Economic Growth. Amsterdam: North-Holland. 
(As quoted in Ivus and Strong 2007). 

Kee, H.L. 2012. Overall Trade Restrictiveness Indices and Import Demand Elasticities. 
(updated July 2012). Available: 
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/0,,content
MDK:22574446~pagePK:64214825~piPK:64214943~theSitePK:469382,00.html 



ADBI Working Paper 415 Moinuddin 
  

 
 

29 

Kien, N.T., and Y. Hashimoto. 2005. Economic Analysis of ASEAN Free Trade Area By a 
Country Panel Data. Osaka School of International Public Policy (OSIPP) Discussion 
Paper 05-12. Available: http://www2.econ.osaka-u.ac.jp/library/global/dp/0512.pdf.  

Krueger, A.O. 2001. Trade Creation and Trade Diversion under NAFTA. NBER Working 
Paper Series No. 7429. 

Krugman, P.R., and M. Obstfeld. 2006. International Economics: Theory and Policy. Boston, 
MA: Addison Wesley. 

Leamer, E.E., and J. Levinsohn. 1995. International Trade Theory: the Evidence. In: 
Handbook of International Economics, Volume 3, edited by G.M. Grossman and K. 
Rogo. Amsterdam: Elsevier Science. 

Limao, N., and A.J. Venables. 1999. Infrastructure, Geographical Disadvantage and 
Transport Costs. Policy Research Working Paper No. 2257. Washington, DC: World 
Bank. 

Martinez-Zarzoso, I., and F. Nowak-Lehmann. 2003. Augmented Gravity Model: An 
Empirical Application to Mercosur-European Union Trade Flows. Journal of Applied 
Economics  VI(2): 291–316. 

Matyas, L. 1997. Proper econometric specification of the gravity model. The World Economy 
20(3): 363–368. 

Matyas, L. 1998. The Gravity Model: Some Econometric Considerations. The World 
Economy 21(3): 397–401. 

Moinuddin, M. 2008. Rethinking Regionalism in South Asia: Prospects and Strategic 
Implications of SAFTA. Yokohama Journal of Social Sciences 12(4/5): 635–657. 

Montanari, M. 2005. EU Trade with the Balkans: Large Room for Growth? Eastern European 
Economics 43(1): 59–81. 

Nabi, I. et al. 2010. Economic Growth and Structural Change in South Asia: Miracle or 
Mirage? International Growth Center Working Paper 10/0859. March. 

Pereira, A.M., and J.B. Shoven. 1988. Survey of dynamic computational general equilibrium 
models for tax policy evaluation. Journal of Policy Modeling 10(3): 401–436. 

Pöyhönen, P. 1963. A Tentative Model for the Volume of Trade between Countries. 
Weltwirtschaftliches Archiv 90: 93–100. 

Rahman, M.M. 2003. A Panel Data of Bangladesh’s Trade: The Gravity Model Approach. 
Paper presented at the European Trade Study Group (ETSG) 2003 Programme. 
September. Madrid. 

Rahman, M., W.B. Shadat, and N.C. Das. 2006. Trade Potential in SAFTA: An Application of 
Augmented Gravity Model. CPD Occasional Paper 61. Dhaka: CPD. 

Raihan, S. 2012. SAFTA and the South Asian Countries: Quantitative Assessments of 
Potential Implications. Munich Persona RePEc Archive (MPRA) Paper No. 27884. 
April. 

Rodriguez-Delgado, J.D. 2007. SAFTA: Living in a World of Regional Trade Agreements. 
IMF Working Paper 07/23. 
Available: http://www.imf.org/external/pubs/ft/wp/2007/wp0723.pdf  

Rodríguez-Delgado, J.D. 2007. SAFTA: Living in a World of Regional Trade Agreements. 
IMF Working Paper 07/23. 

SAARC Secretariat. 2004. Agreement on South Asian Free Trade Area (SAFTA). SAARC 
Secretariat: Islamabad. 6 January. Available: http://www.saarc-sec.org/?id=12&t=2.1  

http://www.imf.org/external/pubs/ft/wp/2007/wp0723.pdf�


ADBI Working Paper 415 Moinuddin 
  

 
 

30 

SAARC Secretariat. 2010. SAARC Agreement on Trade in Services (SATIS). SAARC 
Secretariat: Thimphu. 29 April. Available: 
http://commerce.nic.in/trade/saarc%20agreement%20on%20trade%20in%20services
%20sats.pdf  

Shoven, J.B., and J. Whalley. 1984. Applied General-Equilibrium Models of Taxation and 
International Trade: An Introduction and Survey. Journal of Economic Literature 
22(3): 1007–1051 

Siriwardena, M. 2003. Trade Liberalization in South Asia: Free Trade Area or Customs 
Union. Journal of South Asian Studies XXVI (3): 309–329. 

Soloaga, I., and L.A. Winters. 2001. Regionalism in the Nineties: What Effect on Trade? 
North-American Journal of Economics and Finance 12(1): 1–29.  

South Asia Center for Policy Studies (SACEPS). 2002. SACEPS Task Force Report on 
South Asian Investment Cooperation. Dhaka, Bangladesh: SACEPS. 

South Asia Trade and Investment Network (SATIN). 2008. Regional Trade in South Asia—
Towards Stronger Linkages and Growth. CBC-SCCI Policy Paper. July. 

South Asian Association for Regional Cooperation (SAARC) Secretariat. 2004. Agreement 
on South Asian Free Trade Area (SAFTA). (Islamabad 6 January 2004) Available: 
www.saarc-sec.org/?id=12&t=2.1.  

Srinivasan, T.N. 1994. Regional Trading Arrangements and Beyond: Exploring Some 
Options for South Asia, Theory, Empirics, and Policy. Report No. DP-142. 
Washington, DC: World Bank. 

Srinivasan, T.N., and G. Canonero. 1995. Preferential Agreements in South Asia: Theory, 
Empirics and Policy. New Haven, CN: Yale Growth Centre, Yale University. (as cited 
in Bandara and Yu 2003). 

Tewari, M. 2008. Deepening Intraregional Trade and Investment in South Asia: The Case of 
the Textiles and Clothing Industry. ICRIER Working Paper No. 213. April. 

Tinbergen, J. 1962. Shaping the World Economy: Suggestions for an International Economic 
Policy. New York, NY: The Twentieth Century Fund. 

Tumbarello, P. 2006. Are Regional Trade Agreements in Asia Stumbling or Building Blocks? 
Some Implications for the Mekong Countries. Paper prepared for the seminar on 
Accelerating Development in the Mekong Region—the Role of Economic Integration, 
Siem Reap, Cambodia, June 26–27, 2006. Available: http://www.imf.org/external/ 
np/seminars/eng/ 2006/mekong/pt.pdf)  

Wei, S.J. 1996. Intra-national versus International Trade: How Stubborn Are Nations in 
Global Integration? NBER Working Paper 5531. 

World Bank. 2011. Data on Trade and Import Barriers (updated December 2011). Available: 
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/0,,content
MDK:21051044~pagePK:64214825~piPK:64214943~theSitePK:469382,00.html 

World Bank. 2012a. World Development Indicators Database. Available: 
http://data.worldbank.org/data-catalog/world-development-indicators/wdi-2012.  

World Bank. 2012b. South Asia Region: Regional Update 2012. Available: 
http://siteresources.worldbank.org/INDIAEXTN/Resources/295583-
1328744264781/RegionalUpdate2012.pdf  


	1. Introduction
	2. Overview of South Asia’s Economy and Trade
	3. Empirical Methods for Analyzing Trade Policy
	3.1 Computable General Equilibrium (CGE) models
	3.2 Gravity Models of International Trade

	4. Review of Selected Literature on the Impact of Economic Cooperation and Integration among South Asian Economies
	5. A Gravity Model for South Asian Free Trade Area (SAFTA)
	5.1 Model Specification and Data
	5.2 Estimation Results and Analytical Discussion

	6.  Conclusion
	References

