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1  Background
Regional trade agreements (RTAs) have been proliferating since the mid-90 s. As of May 
2016, some 629 notifications of RTAs (including goods, services, and accessions sepa-
rately) have been received by the WTO (World Trade Organization). Of these, 423 are 
in force. These WTO figures correspond to 458 physical RTAs (including goods, ser-
vices, and accessions together), of which 270 are currently in force (WTO website). In 
the meantime, the share of world trade occurring within RTAs has been growing stead-
ily, overreaching 30% even when intra-EU trade is excluded (Bureau et al. 2015).

It is more likely that RTAs can affect the order of international trade flows as they are 
signed to pave the way for trade between member countries, but their actual impact on 
trade flows remains controversial. Estimates in studies are highly variable, demonstrat-
ing a lack of robustness (Cipollina and Salvatici 2010; Ghosh and Yamarik 2004; Head 
and Mayer 2014). Several studies talked about trade diversion, i.e., when two countries 
gain from their bilateral trade agreement, third country will be affected negatively due 
to losing market share in member countries. For example, some authors find that RTAs 
generate large trade flows between members, albeit often at the expense of third coun-
tries (e.g., Caliendo and Parro 2015; Egger and Larch 2011; Egger and Wamser 2013; 
Fugazza and Nicita 2013; Grant and Lambert 2008). The impact of RTAs on trade flows 
tends to be lower than often expected due to large number of goods subject to low duties 
(Carpenter and Lendle 2011).
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On the other hand, many recent studies (e.g., Felbermayr et al. 2015; Larch and Yotov 
2016) found that trade creation effect can be significantly higher than the trade diversion 
effect and even trade diversion effect can be controlled through taking some potential 
steps for third countries when two countries sign a trade agreement. Larch and Yotov 
(2016) argued that the trade creation and trade diversion effects are first- and second-
order GE effects, respectively; hence, trade creation effect is higher than trade diversion 
effect. In my paper, I use two regional trade agreements to show that the welfare effect of 
RTAs is higher than the risk they have.

The role of WTO (World Trade Organization) in economic integration has been ques-
tioned since it came into force. Several studies (e.g., Rose 2004; Subramanian and Wei 
2007) found that the WTO promotes trade strongly but unevenly. The WTO provides 
asymmetric treatment effects to different trade flows. More developed countries are 
gaining more; on the other hand, less developed countries are on the losing side. Taking 
this limitation of WTOs into account, and in a bid to pave the path of trade among mem-
ber countries, SAARC (South Asian Association for Regional Cooperation) member 
(Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka) countries formed 
their own RTA (SAFTA—South Asian Free Trade Area) in 2006 and ASEAN (Associa-
tion of Southeast Asian Nation) member (Brunei Darussalam, Indonesia, Malaysia, Phil-
ippines, Singapore and Thailand, Cambodia, Laos, Myanmar, and Viet Nam) countries 
established AFTA (ASEAN Free Trade Area) in 1992 to boost trade among the member 
countries of these two Asian associations.1

SAPTA (SAARC Preferential Trade Agreement) was the first step to transition to a 
TLP (Trade Liberalization Program) among SAARC member countries. By recogniz-
ing that it is necessary to progress beyond a Preferential Trading Arrangement to move 
toward higher levels of trade and economic cooperation in the region by removing bar-
riers (tariff, para-tariff, and non-tariff measures) to cross-border flow of good, in 1995, 
the Sixteenth session of the Council of Ministers (New Delhi, December 18–19, 1995) 
agreed on the need to strive for the realization of SAFTA. The SAFTA Agreement was 
signed on January 6, 2004, during Twelfth SAARC Summit held in Islamabad, Pakistan. 
The agreement entered into force on January 1, 2006, and the Trade Liberalization Pro-
gram commenced from July 1, 2006.

There are very few studies which use empirical approach to evaluate the welfare effects 
of SAFTA. Sengupta and Banik (1997), Srinivasan and Canonero (1995) predict that 
SAFTA will have significant welfare effect on other member countries but very small 
impact on India. This prediction supports my GE equilibrium counterfactual welfare 
effect of SAFTA. Kemal (2004) conclude that the SAFTA has the possibility of providing 
long-run benefits at the expense of short-term costs and there exist great potential for 
free trade among the SAARC member countries. Using natural trading partner hypoth-
esis, Pitigala (2005) argued that SAFTA can influence the trade flows among member 
countries positively. Hirantha (2003) use gravity model with panel trade data from 
1996 to 2002 for SAPTA to find out the ex-ante welfare effect of SAFTA. For SAPTA, 
he found that SAPTA has significant trade creation effect on member countries; on the 

1 As Myanmar is not included in the 2012 observed data, I will avoid Myanmar in the counterfactual analysis.
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other hand, trade diversion effect is negligible. Hence, this supports the proposition that 
further trade integration (SAPTA toward SAFTA) may bring significant welfare gains for 
member countries. Raihan (2012) argued that there is trade creation effect among mem-
ber countries but infrastructure development could do more than trade liberalization.

The ASEAN heads of the government and state decided to sign a trade agreement 
(ASEAN Free Trade Area—AFTA) in 1992 to increase the ASEAN region’s competitive 
advantage as a production base geared toward the world market. AFTA was formed in 
1993 by Brunei Darussalam, Indonesia, Malaysia, the Philippines, Singapore, and Thai-
land, and in the second half of the 1990s it expanded to incorporate Vietnam, Laos, 
Myanmar, and Cambodia. The main step was the liberalization of trade among mem-
ber countries through the elimination of tariff and non-tariff barriers. In addition, eco-
nomic integration of ASEAN gives consumers wider choice and better quality consumer 
products. The trade liberalization under AFTA is a Common Effective Preferential Tariff 
scheme, which has been in force since January 1993. The Common Effective Preferen-
tial Tariff (CEPT) Agreement for AFTA requires that tariff rates levied on a wide range 
of products traded within the region are reduced to 0–5% (ASEAN website). The tariff 
reduction consisted of a schedule, to be implemented progressively until 2008. Quantita-
tive restrictions and other non-tariff barriers are to be eliminated.

Using gravity model, Okabe and Urata (2013) find that AFTA has a significant and 
positive effect on the member countries through tariff elimination for a wide range of 
products. David (2008) finds significant positive welfare effect of AFTA among member 
countries using gravity model with PQML (Poisson quasi-maximum likelihood) estima-
tor. On the other hand, the welfare effect Baldwin (2006) finds is very low.

Previously, it seems, no study finds out the general equilibrium comparative (including 
partial effect, conditional GE effect, and full GE effect) analysis of SAFTA and AFTA, 
which is one of the most important features of structural gravity model to find out the 
potential effect of RTAs. As well as, this paper is the first, which find out potential ex-
ante welfare effect of joint SAFTA and AFTA as still, discussion on forming several RTAs 
among the member countries of these two RTAs are on the table, e.g., BIMSTEC2 (Bay 
of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation). Account-
ing for endogeneity of partial RTA estimate and using GEPPML estimator of Anderson 
et al. (2015), I find that the trade creation effect of SAFTA and AFTA among member 
countries is positive and significant; on the other hand, the trade diversion effect on 
non-members is negligible. The joint agreement of SAFTA and AFTA will bring more 
welfare for small economy countries of these two regional trade agreements.

2  Some challenges to the identification strategy
Assuming RTAs as exogenous, from the introduction of gravity equation until 90  s, 
several studies try to measure the effects of regional trade agreements (e.g., free trade 
agreement and customs union) on the bilateral trade flows or welfare gains. Most of 
them either found very little positive effect or negative effect on trade. Trefler (1993) 

2 BIMSTEC member countries (Bangladesh, Bhutan, India, Myanmar, Nepal, Sri Lanka, and Thailand) formed Trade 
Negotiation Committee (TNC) in September 2004 to establish the BIMSTEC Free Trade Area. But, still it is an ongo-
ing process.
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addressed systematically the simultaneous determination of US multilateral imports and 
US multilateral non-tariff barriers in a cross-industry analysis. Trefler found that, after 
accounting for the endogeneity of trade policies, the effect of policies on US imports 
increased tenfold. Hence, the study on bilateral international trade flows and bilateral 
RTAs is subject to the same critique that RTAs are not exogenous.

A regressor is endogenous when it is correlated with error term. Endogeneity of an 
explanatory variable leads to the inconsistent estimate of coefficients. As illustrated in 
(Wooldridge 2002), potential sources of endogeneity are measurement error, omitted 
variable bias, and reverse causality, i.e., simultaneity bias. Baier and Bergstrand (2002) 
are the first who addressed the endogeneity of RTA dummies systematically. They have 
argued that RTA coefficients have been underestimated due to ignoring the endogeneity 
of RTA variable and also showed the theoretical evidence that measurement error, omit-
ted variable bias, and simultaneity bias altogether can be responsible for endogenous 
RTA variable.

A regressor of a regression model can be endogenous due to its correlation with error 
term, which arises from measurement errors. For example, missing observations in the 
bilateral trade flows that are wrongly recorded as zero (i.e., measurement errors) may 
also lead to inconsistent estimator of regressors as this measurement error is more likely 
to be correlated with small countries (small economy of a country), i.e., the measure-
ment error will depend on the covariates (Santos Silva and Tenreyro 2006).

Some unobservable policy-related barriers that are omitted from the gravity model 
but correlated with RTA variable and also with decision to trade can be mixed with error 
term and can be resulted in inconsistent result. A country decides to sign a regional 
trade agreement on the basis of economic welfare of consumers, political consideration, 
or both. Initially, it was assumed that regional trade agreement is to reduce or remove 
tariff barrier to ease the bilateral trade. But RTAs can directly affect the tariff and other 
policy-related barriers and they may also change the private incentive to reduce the 
other kinds of trade costs, e.g., by improving harbor facilities (Felbermayr et al. 2015).

In addition, RTAs don’t only reduce the tariffs and identifiable non-tariff barriers; they 
also reduce the cost of overcoming geographical or cultural distance. Unobserved non-
tariff barriers lower the trade between two countries. Two countries are more likely to 
form a RTA since there is a large potential of the welfare gain from bilateral trade agree-
ment and the RTA also broadens liberalization beyond tariff or identifiable non-tariff 
barriers. Hence, unobservable policy or non-policy-related barriers can be positively 
correlated with the probability of forming an RTA; hence, those omitted variables can 
produce inconsistent result by mixing with error term (Baier and Bergstrand 2007).

Another source of concern is the potential reverse causality of RTAs to bilateral trade, 
i.e., whether a system of simultaneous equations is treating bilateral trade and RTAs as 
endogenous. For example, when a typical gravity equation with explanatory variables 
(GDPs, distance, adjacent, language) predicts bilateral trade between any two coun-
tries (say, the USA and China) less than the observed trade between them, i.e., trading 
more than their “natural level” as predicted in gravity equation. This may create political 
pressures to avoid trade liberalization or possibly raise trade barriers. This may cause 
a negative simultaneity bias in the RTA coefficient estimate. On the other hand, the 
governments of two countries might be induced to form an RTA, because there might 
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potentially be less “trade diversion”3 due to their extensive trading relationship, suggest-
ing a positive simultaneity bias (Baier and Bergstrand 2007).

To account for endogeneity and NTMs, I follow the top-down approach used by Fel-
bermayr et al. (2015) to evaluate the potential welfare effect of TTIP using 2012 data. 
They use past estimate of RTAs (from Egger et  al. 2011, which accounts for potential 
endogeneity of RTAs) in the baseline trade cost function. Felbermayr et al. (2015) argue 
that the approach they use doesn’t underestimate or overestimate the effect of RTAs. I 
also use 2012 data and constrain RTA coefficient (from Egger et al. 2011) in the partial 
estimate of trade cost function to analyze the conditional and full endowment GE effect 
of the SAFTA and AFTA; hence, I can argue that my approach doesn’t under- or overes-
timate the effects of my targeted RTAs.4

The targeted RTAs are SAFTA and AFTA. As SAFTA and AFTA have been in opera-
tion already among the member countries of that Asian region, my counterfactual RTA 
will be the absence of these two regional trade agreements using gravity model, i.e., what 
would have happened to the bilateral trade or GDP of the respective countries and the 
bilateral trade or GDP of the rest countries of the world in the absence of SAFTA and 
AFTA. Other potential counterfactual analysis is to find out the (ex-ante) welfare effect 
of a joint agreement between SAFTA and AFTA.

In this paper, I use real GDP as a measure of welfare effect of RTAs on the member and 
non-member countries. Interested researchers can take other potential measures into 
consideration such as real GDP per capita and GDP growth to evaluate the welfare effect 
of an RTA. For example, Felbermayr et al. (2015) find that TTIP increases real GDP per 
capita by 3.9% in the EU and 4.9% in the USA using same observed data (2012).

The rest of the paper is organized as follows: In the third section of my paper, I discuss 
several studies, which study the effects of regional trade agreements using traditional 
and structural gravity equation since 1962. Fourth section includes the discussion about 
data. Fifth section discusses the identification strategy of my analysis. In the sixth sec-
tion, I discuss the results of ex-post and ex-ante welfare analysis of two Asian regional 
trade agreements and possible join agreement of these two trade agreements, respec-
tively. In the seventh section, I do a comparative discussion on my three counterfactual 
analyses. In the last section, I draw the conclusion of my result.

3  Study review
Trade agreements—to ease or remove the tariff or non-tariff barrier to international 
bilateral trade—have been in operation since 1947 (when GATT—General Agree-
ments of Tariff and Trade—was signed by 23 nations) in the name of international trade 
organization or in the name of regional trade agreements. For the past 50  years, the 
gravity equation has been applied to evaluate the effects of trade cost variables includ-
ing regional trade agreements. Ravenstein (1889) was the first to introduce the applica-
tion of Newton’s Law of Gravitation to economics by using gravity equation to study 
the immigration. Tinbergen (1962), who first applied the gravity equation to trade flows, 

3 Extensive trade between two countries can indirectly affect other partner of these two countries due to preference 
erosion.
4 Interested readers can have a look in the Felbermayr et al. (2015) for the detail explanation and validity of the top-
down approach.
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found mix effect of the RTA coefficients in the bilateral trade flows. For example, Tin-
bergen found significant effect of the British Commonwealth membership in trade flows 
but an insignificant of Benelux RTA. Abrams (1980), Aitken (1973), and Brada and Men-
dez (1985) found the EC (European Community) to have an economically and statis-
tically significant effect on trade flows among members, whereas Bergstrand (1985), 
Frankel et al. (1995) found insignificant effects. So far, those studies assumed RTA vari-
able as exogenous and overall all studies found either little or no effect of RTAs. Frankel 
(1997) argued that if four years (1970, 1980, 1990, and 1992) data are pooled together, 
the effect of European Community is 16%. Accounting for endogeneity and using instru-
mental variable approach (for instance, remoteness of partners of a respective RTA as an 
instrument), they found that the effect of RTAs on trade is quadrupled. They found sys-
tematically, the effect of RTAs on trade flows has been underestimated by 75%. On aver-
age, when ignoring the endogeneity, RTAs increase the trade flows by about 23%. On the 
other hand, accounting for endogeneity of RTAs increase the trade flows by about 92%.

Magee (2003) used panel data and found the effects of RTA is 45% when using OLS, by 
contrast, the effect ranging from 300 to 800% when they account for endogeneity of RTA 
variable. However, these estimates do not account for fixed country effects in both the 
outcome equation for trade values and the RTA equation.

Baier and Bergstrand (2004) were the first to calculate the determinants of RTAs using 
econometric model based upon a general equilibrium model of world trade with two 
factors of production, two monopolistically competitive product markets, and explicit 
intercontinental and intra-continental transportation costs among multiple countries on 
multiple continents.

Baier and Bergstrand (2007) argued that standard cross-sectional techniques using 
instrumental variables and control functions do not provide stable ATE (average treat-
ment effect) of RTAs. When they use panel data approach constructing panel data (for 
every five years) from 1960 to 2000 of the bilateral trade flows, bilateral trade agree-
ments, and standard gravity equation covariates among 92 potential partners approach, 
the unbiased ATEs of RTAs ranging from 0.61 to 0.76, which is five to six times more 
when ignoring endogeneity. For instance, an RTA increase the trade between two mem-
bers by about 100% (i.e.,  e0.685 = 1.98) after 10 years. Using same specification like Baier 
and Bergstrand (2007), Anderson and Yotov (2011) found similar result (but they use a 
Poisson quasi-maximum likelihood (PQML) estimator).

Extending the methodology established in Baier and Bergstrand (2007), Hummels and 
Klenow (2005), Baier and Bergstrand (2009) provided the first evidence using gravity 
equations of both the intensive and extensive (goods) margins being affected by regional 
trade agreements employing a panel data set with a large number of country pairs, prod-
uct categories, and RTAs from 1962 to 2000. They found the long-run effect of RTAs on 
bilateral trade flows is about 100%; however, the effect differs substantially across trade 
agreements.

Egger et al. (2011) used structural gravity model to evaluate the role of regional trade 
agreements which is consistent with general equilibrium. Using two-part Poisson maxi-
mum likelihood estimation, which accounts for the potential endogeneity as well as zero 
trade flows, they found an average treatment effect of RTAs on bilateral trade flows of 
236%.
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4  Data
Although it is a good idea to use panel data to observe the welfare changes over time, 
this is tiresome using panel data for a large cross section of countries due to data-con-
straints and computational difficulties prompting from the high number of fixed effects. 
Hence, like Felbermayr et  al. (2015) I use same cross-sectional data where trade data 
come from UN Comtrade and refer to the year 2012. All other variables come from 
CEPII.5 The data contain all RTAs (notified to the WTO) that are active since 2012 and 
earlier. In total, data covers about 300 agreements. Table 16 represents the summary sta-
tistics. Total numbers of bilateral trade flows are 29,756, and 17% of them are affected by 
RTA. The mean value of bilateral trade flow is 545 million US dollars. Standard deviation 
shows the high variation in bilateral trade flows of the world. The base model can explain 
the variation in observed bilateral trade flows by 89%.

In the baseline gravity equation, trade cost variables are distance, colony, contiguity, 
and RTA. Distance is bilateral weighted distance between export and import countries, 
contiguity is a dummy variable whether two countries have same border or not, and RTA 
is also a dummy variable, i.e., whether two bilateral trade partners have any regional 
trade agreement.

5  Methods
This section discusses the three-step estimation procedure from Anderson et al. (2015) 
to estimate general equilibrium effects of trade policy using PPML estimator, which is 
the pivotal approach of my paper to estimate the welfare effect of two regional trade 
agreements- SAFTA and AFTA.

Step 1: Baseline gravity and GE The first structural gravity equation is derived by 
Anderson (1979) under the assumptions (Armington 1969) of identical constant elastic-
ity of substitution preferences across countries for national varieties by place of origin:

(1)Xij =

(
tij

πiPj

)1−σ

YiEj

Table 1 Summary statistics

Total numbers of countries are 173 and observations are 29,756. RTA dummy takes 1 if two countries are related by a trade 
agreement

Mean SD Min Max

Trade flow (mn, USD) 545.44 5862.42 0.00 444,407.20

Rta, dummy (0,1) 0.17 0.38 0.00 1.00

Distance, LnDIST 8.76 0.82 0.63 9.89

Contiguity, dummy (0,1) 0.02 0.13 0.00 1.00

Common language, dummy (0,1) 0.15 0.35 0.00 1.00

Common colony, dummy (0,1) 0.10 0.30 0.00 1.00

R2 0.89

5 http://www.cepii .fr/CEPII /en/welco me.asp.
6 Other calculation tables are provided in “Appendix.”

http://www.cepii.fr/CEPII/en/welcome.asp
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where

and

where Xij is the bilateral trade flows between two countries, Ej is the expenditure at des-
tination j from all origins and Yi denotes the sales at destination prices from i to all des-
tinations. tij is the bilateral trade cost on shipping goods from country i to j, and σ is the 
elasticity of substitution across verities of goods. Following the suggestions of Feenstra 
(2004) and Santos Silva and Tenreyro (2006), many studies use the following version of 
gravity model including exporter importer fixed effects to estimate the structural gravity 
model using PPML estimator:

where tij is the vector of trade cost variables (distance, language, colony, and so on), β is 
the vector of coefficients, πi is an exporter fixed effect that accounts for outward multi-
lateral resistances (OMR) and outputs, χj is the importer fixed effects that account for 
inward multilateral resistance (IMR) term and expenditure, and εij is the disturbance or 
error term. Trade cost vector tij can be denoted as

So, we can use several trade cost variables through this bilateral trade cost function. I 
proxy bilateral trade cost (tij) by bilateral distance between countries, border, common 
language, and regional trade agreement. One can use more proxies for bilateral trade 
cost, if those proxies have effect on trade. The dummy variables are same border and 
common language between exporting and importing countries, i.e., whether country i 
and j share the same border or not and whether they have common language or not.

Anderson and Yotov (2008) argued that the OMR could be seen as a case in which 
each province i shipped its product to a single world market facing supply side inci-
dence of trade costs of πi and the IMR, while each province j bought its goods from a 
single world market facing demand side incidence of χj. Several studies (e.g., Anderson 
and van Wincoop 2003 and Anderson et al. 2015) refer to the CES price indices of the 
demand and supply system as multilateral resistances variables as they depend on all 
bilateral resistances. A rise in trade barriers with all trading partners will raise the index. 
Empirically the estimation of MRT is unobservable. Several studies (e.g., Anderson et al. 
2015; Mélitz 2007; Rose and van Wincoop 2001) used an approach to proxy the multi-
lateral terms by country-specific fixed effects. The multilateral trade resistance terms are 
therefore replaced by a vector of N country-specific indicator variables and πi and χj, i.e., 
exporter and importer fixed effects, each taking the value of 1 for trade flows between i 
and j and zero otherwise.

(2)
1−σ∏

i

=
∑

j

(
tij

Pj

)1−σ

Ej

(3)P1−σ
j =

∑

i

(
tij

πi

)1−σ

Yi

(4)Xij = exp
(
tijβ + πi + χj

)
+ εij

(5)tij = exp
(
β1 log DISTij + β2BORDij + β3COMLANGij + · · · + δ RTAij

)
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Following Anderson et  al. (2015) as well as recommendation from Santos Silva and 
Tenreyro (2006), I use PPML estimator to estimate the baseline gravity estimates when I 
constrain RTA coefficient form Egger et al. (2011) in my benchmark scenario.

To solve Eqs. (2) and (3) for multilateral resistances, as multilateral resistance is a con-
ditional general equilibrium idea and note also that solutions for Πi and Pj are up to sca-
lar, if {Π0

i , P
0
j } is a solution then so is �{Π0

i , P
0
j /�} . To avoid perfect co-linearity, I drop 

one importer fixed effect and constant. They normalized this importer fixed effect to 
obtain unique solution of Eqs. (2) and (3). The corresponding multilateral resistance to 
the dropped importer fixed effect is P̂0 = 1 and although theoretically the importer fixed 
effect χ̂0 = E0 , as it is dropped χ̂0 = 0 . This way, we can recover the OMRs and IMRs 
from the fixed effects as follows:

In my baseline analysis, the other approach is to construct baseline GE (general equi-
librium) indexes using the estimates of the fixed effects from baseline gravity equation 
with data on outputs and expenditures to construct the multilateral resistances on the 
basis of (6) and (7), where, by construction, Yi =

∑
j Xij and Ej =

∑
i Xij.

Step 2: Conditional Gravity and GE Indexes This step allows the changes in IMRs and 
OMRs keeping the changes in outputs and expenditures unchanged. This step is to find 
out the changes in welfare due to changes in trade policy when everything else remains 
same and this is the intuition behind to call it conditional approach. We can use con-
ditional gravity approach to measure the counterfactual effect of trade policy variable, 
as, for example, RTA variable can be amended to banish an existing agreement or to 
add a new one. In my evaluation, I want to measure the counterfactual effect of SAFTA 
and AFTA. Already the SAFTA and AFTA exist in the baseline RTA variable of the 2012 
data. So, my counterfactual approach is to measure the welfare effect of the SAFTA and 
AFTA if they don’t exist. Other counterfactual analysis will be the effect of the joint 
agreement of SAFTA and AFTA. In this case, I just include new counterfactual RTA var-
iable instead of baseline RTA in trade cost function of Eq. (4) and create new exporter 
and importer fixed effects keeping output and expenditure same. I use PPML approach 
to estimate the coefficients.

where, tcij is the trade cost vector of counterfactual trade policy covariates. The other 
approach of conditional scenario is using the new estimated fixed effects from the coun-
terfactual analysis of gravity estimation with the original data on outputs and expendi-
ture to construct the “conditional” GE estimates of the multilateral resistances and any 
other GE indexes of interest. The obtained GE indexes from this estimation, we can 
compare with the baseline GE indexes, i.e., the percentage change in welfare in the coun-
terfactual scenario (e.g., when SAFTA does not exist) compared to baseline (e.g., when 

(6)
1̂−σ∏

i

= E0Yi exp
(
−̂πi

)

(7)̂
P1−σ
j = Ej/E0 exp

(
−̂χj

)

(8)Xij = exp (tcij + π c
i + χ c

j )+ εcij
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SAFTA is in the scene). This way, we can observe the changes in real GDP, export or 
import and multilateral resistances, i.e., IMRs and OMRs. The percentage changes in 
welfare in the “conditional” GE scenario relative to GDP:

Output is kept exogenous in “conditional” scenario, i.e., Y c
i = Yi.

Step 3: Full Endowment Gravity and GE Indexes This step allows the changes in IMRs 
and OMRs as well as changes in outputs and expenditures. Full endowment economy, 
where trade imbalance ratios Фi = Ei/Yi (Ei is expenditure and Yi is output or income 
in country i), is assumed to stay constant in the counterfactual for each country i. Full 
endowment gravity takes the changes in expenditure and income of countries with the 
changes in multilateral resistances into account. The changes in output, expenditure, 
and the multilateral resistances, however, are controlled for by the fixed effects in gravity 
estimations and cannot be accounted for explicitly. Therefore, following Anderson et al. 
(2015), I use the structural gravity Eq. (1) to translate the changes in output and expendi-
ture, triggered by the changes in factory-gate prices, into changes in trade flows:

Equation (10) accounts that a change in the factory-gate price will lead to changes in 
trade via changes in output and OMRs on the exporter side and changes in expendi-
ture and IMRs on the importer side. Note also that the changes in trade implied by 
Eq. (10) are not the full endowment GE changes. The reason is that this only reflects the 
conditional OMR changes, which do not take into account the response of output and 
expenditures.

Repeat Step 2 with the new values for trade. The idea is that, using the new values of 
trade, the PPML estimator will translate the initial response of factory-gate prices into 
changes in the gravity fixed effects, which (in combination with the changes in trade) 
can be used to obtain additional responses in the MR terms. Repeat Step 3 to obtain a 
new set of factory-gate prices and new values of trade, income, and expenditures. Then 
re-estimate the model. Iterate until convergence, i.e., until the change in each of the fac-
tory-gate prices is close to zero.

The full endowment GE indexes are constructed using new set of factory-gate prices, 
new trade values, new expenditure, and output to estimate the counterfactual real GDP 
and MR terms. The percentage changes in these counterfactual indexes compared to the 
baseline GE indexes measure the effect of my respective trade policy.

6  Results
6.1  Estimation of baseline gravity and indexes

Anderson et al. (2015) prefer PPML estimator to estimate the baseline trade costs elas-
ticities “β” to evaluate the conditional and full GE effect of the removal of international 
borders, which is constrained in the conditional and full general equilibrium stages. 
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However, they also argue that any estimator can be used to estimate the baseline trade 
cost elasticities “β” even it can be taken from the studies, which routinely estimated the 
gravity equation. In the baseline specification,7 Like Anderson et  al. (2015), I also use 
PPML estimator to estimate the baseline trade cost coefficients. This paper calculates 
the general equilibrium impact of two specific RTAs.

In order to consider potential endogeneity, I borrow an estimated RTA coefficient 
from Egger et al. (2011), which is accountable for the potential endogeneity and as well 
as suitable option (top-down approach)8 to make RTAs accountable for NTMs (non-
tariff measures). This specification is the benchmark of my analysis. In the benchmark 
scenario, the trade cost coefficients other than RTAs are estimated using observed 2012 
data when constraining RTA for potential endogeneity. This procedure ensures that 
I fit the model to the 2012 baseline data while accounting for the potential endogene-
ity of RTAs. Also In addition, to check robustness, I also constrain the estimated RTA 
coefficients from Head and Mayer (2014) in the preliminary step of the baseline gravity 
estimation.

Table  2 shows the estimated trade cost coefficients that are used in the preliminary 
step to evaluate conditional and full GE effect of trade policy variable. The first col-
umn shows the partial estimation of trade cost function of 2012 observed data using 
PPML. The estimated RTA coefficient 0.30 (exp [0.30] − 1 = 0.35) refers that regional 
trade agreement increases the bilateral trade between two countries by around 35%. The 
second column shows the partial estimate of trade cost coefficients of 2012 data using 
OLS.9 The partial estimate of RTA is 0.55. The constrained RTA coefficient of column 
4 is 1.21 (from Egger et al. 2011 accounted for potential simultaneous endogeneity) and 
refers 236% impact of RTAs on bilateral trade flows. Average estimated RTA coefficient 
using 2012 data is very small compared with Egger et al. (2011) even smaller than the 
estimated RTA coefficient (0.36) of HM (2014).

Table 2 Estimated values of trade cost functions

Number of countries C = 173 and number of observations N = 29,756. Baseline is the estimation of trade cost matrix with 
PPML in the preliminary step. OLS is the estimation of trade cost matrix with log-linear estimation in the preliminary step. 
In the rest two columns, I constrain estimated value of RTA coefficient from Head and Mayer (2014) and Egger et al. (2011) 
when estimating the partial effect of trade cost function using 2012 data. Values in round brackets are standard error. All 
partial estimates I have estimated are highly significant at 1% level of significance

Independent Var Baseline OLS HM Benchmark

RTA 0.30
(0.07)

0.55
(0.05)

0.36
–

1.21
–

Distance − 0.73
(0.04)

− 1.56
(0.03)

− 0.71
(0.03)

− 0.50
(0.03)

Border 0.35
(0.07)

0.63
(0.12)

0.34
(0.07)

0.20
(0.08)

Language 0.22
(0.07)

0.73
(0.06)

0.22
(0.07)

0.19
(0.08)

Colony 0.45
(0.15)

1.05
(0.07)

0.47
(0.15)

0.71
(0.17)

7 All trade cost coefficients are estimated using 2012 observed data.
8 The top-down approach does not need to specify by how much NTM cost will be reduced but only relies on past 
observed effect of RTAs.
9 Following standard study of gravity estimation, I would like to rely on PPML estimator. Hence, in the result section, to 
evaluate conditional and full GE indexes, I use all specifications of Table 2 except OLS.
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According to Anderson et al. (2015), baseline trade cost coefficients can even be bor-
rowed from other studies as is routinely done in the study but Step 1 should be repeated 
with external parameters imposed as constraints in the PPML estimation.10

0.36 is the estimated coefficient of RTAs of the meta-analysis of structural gravity 
model from Head and Mayer (2014). This is the reason to use the top-down approach 
like Felbermayr et al. (2015) to estimate the conditional and full GE effect of AFTA and 
SAFTA. I constrain the all estimated coefficients from baseline gravity in the conditional 
and full general equilibrium steps with counterfactual trade policy variable, i.e., changes 
are made to RTA variable and multilateral resistance terms.

6.2  Conditional and full GE effect of AFTA

The conditional gravity regression model after removing AFTA from RTA variable can 
be written as:

So in conditional, all estimates are constrained to baseline estimates and changes are 
made to respective trade policy variable and multilateral resistance terms. One impor-
tant thing to be mentioned here is, to obtain conditional GE indexes, expenditures and 
outputs have to be remained constant in this step.

In Table 3, I include neighboring countries of AFTA to see the trade diversion effect 
of AFTA on its neighboring countries (e.g., Bangladesh, India, and Pakistan) and as well 
as some bigger economy countries, which are distant countries (e.g., France, Germany, 
USA, and UK) from Asian region to observe the trade diversion effect of AFTA. The 
removal of AFTA from RTA variable has a significant negative impact on member coun-
tries’ real GDP.

From the scenario of my benchmark index, if AFTA was not in the scene, it would 
cause 1.74% loss in real GDP of the AFTA member countries. The estimated lower RTA 
coefficients from HM and Egger show lower negative effect of the removal of AFTA on 
the member countries.

The top three losers are Cambodia, Malaysia, and Brunei Darussalam due to the 
removal of AFTA from RTA variable. Brunei Darussalam would loss 2.36 (462 mn USD) 
percent, which is the highest percentage loss among member countries. In all three 
specifications, all AFTA member countries would lose significant amount of real GDP 
when AFTA was not in the scene.

Trade diversion effect due to AFTA is not very systematic for bigger economy and dis-
tant countries like Germany, UK, and USA. For example, USA itself is a bigger market 
and also it has bigger market in Europe; hence, AFTA among Southeast Asian coun-
tries would not affect USA economy systematically. But, neighboring countries of AFTA 

(11)
Xij = exp

(
− 0.50 ln DISTij + 0.20 CONTGij + 0.19 LANGij

+ 0.71 COMCOL + 1.21 RTA_c_AFTA + π c
i + χ c

j

)
+ εcij

10 As a alternative way of evaluating benchmark indexes, following Anderson et al. (2015), I borrowed all the baseline 
trade cost estimates from Felbermayr et  al. (2015) as they use same data and identification strategy, i.e., constrain 
RTA coefficient from Egger et al. (2011), and I show the result in the appendix section as alternative way of evaluating 
the benchmark indexes of my paper. There is no significant difference in result in comparison to main identification 
strategy of my paper when I borrowed all baseline trade cost coefficient from Felbermayr et al. (2015) rather than 
constraining only RTA coefficient (main identification strategy) from Egger et al. (2011).
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face systematic trade diversion effect due to AFTA. For example, Bangladesh, China, and 
India gain when AFTA is removed from RTA variable. The effect is not very big due to 
having individual trade agreement between some non-AFTA Asian countries and some 
AFTA member countries. For example, Lao PDR and Malaysia have RTA with Bangla-
desh, India, and Sri Lanka. Hypothetically, if AFTA didn’t exist third countries would 
gain due to trade diversion. But the trade diversion effect is negligible when SAFTA is 
removed. In the benchmark, AFTA has a negligible positive impact on the welfare of the 
third countries. On average, world losses 0.0811 percent, which is higher compared with 
other two specifications.

Following Eq. (11), we can evaluate the full endowment effect of AFTA by opening the 
option of the changes in outputs and expenditures with multilateral resistances. Table 4 

Table 3 Conditional GE of AFTA, measures from the changes in real GDP. Source Authors’ 
calculations

All zeros in this table are not zero, rather very small, due to taking numbers till 2 decimal points

Country Baseline HM Benchmark

Brunei Darussalam − 1.13 − 1.33 − 2.36

Cambodia − 1.18 − 1.38 − 2.48

Indonesia − 0.51 − 0.60 − 1.04

Lao PDR − 0.92 − 1.08 − 2.02

Malaysia − 1.26 − 1.46 − 2.18

Philippines − 0.47 − 0.55 − 1.02

Singapore − 0.80 − 0.97 − 1.99

Thailand − 0.58 − 0.68 − 1.22

Vietnam − 0.66 − 0.76 − 1.31

AFTA average − 0.84 − 0.98 − 1.74

Bangladesh 0.02 0.03 0.06

Bhutan 0.01 0.00 0.00

China 0.01 0.02 0.08

Canada − 0.01 − 0.01 0.00

France − 0.01 − 0.01 0.00

Germany − 0.01 − 0.01 0.00

India 0.02 0.02 0.07

Japan 0.00 0.00 0.06

Maldives 0.02 0.02 0.02

Nepal 0.00 0.00 0.00

Pakistan 0.00 0.01 0.03

Sri Lanka 0.04 0.04 0.08

UK − 0.01 − 0.01 0.00

USA 0.00 − 0.01 0.00

Third country average 0.00 0.00 0.01

World average − 0.04 − 0.05 − 0.08

11 The average welfare gains of the world, the member countries, and the non-member countries are not based on 
their total real GDP; rather, it is average of all countries’ real GDP gains (in percentage point) of the respective group 
in all calculation’s tables. For example, AFTA member countries would loss 1.39% of their real GDP if the calculation 
is based on the total real GDP (293195.4 mn USD) of them. But to get the average treatment of an RTA on the mem-
ber and non-member countries as countries’ baseline real GDPs are different and I emphasize on every member’s 
welfare gain, I take average of percentage losses of 9 AFTA member countries. Hence in conditional, the average real 
GDP loss of AFTA member countries is 1.74% after the removal of AFTA.
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represents the full endowment general equilibrium impact of AFTA if AFTA doesn’t 
exist in the Southeast Asian region. The effect in case of full endowment is higher com-
pared with conditional GE. In the benchmark scenario, on average, AFTA member 
countries would loss 3.08% real GDP if AFTA was not in the scene. Estimated RTA coef-
ficient using 2012 observed data and other one from HM produce lower welfare losses.

In the benchmark scenario, on average, third countries gain 0.02% and world losses 
0.14%. The trade diversion effect is higher on third countries compared with conditional 
GE scenario.

Figure 1 represents the conditional and full GE impact of the removal of AFTA from 
RTA variable on the member countries in the baseline scenario. The figure represents 
that AFTA member countries would lose significant amount of export if AFTA was not 
signed. The amount of losses is the highest for Singapore in both form of general equi-
librium effect and the amount of losses is around 2.5 and 1.5%. Other member countries 
lost export in small extent in the conditional GE, but the amount of losses is also signifi-
cantly higher in the full GE scenario.

Figure 2 represents the conditional and full GE impact of the removal of AFTA from 
RTA variable on the member countries when estimated RTA coefficient is accounted for 
simultaneous endogeneity. In this scenario, Singapore losses around 1.9 and 0.5% export 

Table 4 Full GE effect of  AFTA, measures from  the  changes in  real GDP. Source Authors’ 
calculations

All zeros in this table are not zero, rather very small, due to taking numbers till 2 decimal points

Country Baseline HM Benchmark

Brunei Darussalam − 2.03 − 2.37 − 4.18

Cambodia − 2.10 − 2.46 − 4.40

Indonesia − 0.93 − 1.09 − 1.85

Lao PDR − 1.65 − 1.93 − 3.57

Malaysia − 2.25 − 2.61 − 3.86

Philippines − 0.83 − 0.98 − 1.80

Singapore − 1.49 − 1.79 − 3.55

Thailand − 1.04 − 1.23 − 2.16

Vietnam − 1.16 − 1.36 − 2.31

AFTA average − 1.50 − 1.76 − 3.08

Bangladesh 0.05 0.06 0.09

Bhutan 0.03 0.03 0.01

China 0.04 0.05 0.11

Canada 0.00 0.00 0.00

France 0.00 − 0.01 0.00

Germany 0.00 0.01 0.00

India 0.05 0.06 0.11

Japan 0.02 0.03 0.09

Maldives 0.05 0.05 0.03

Nepal 0.00 0.03 0.01

Pakistan 0.00 0.03 0.06

Sri Lanka 0.07 0.08 0.12

UK 0.01 0.01 0.00

USA 0.01 0.01 0.00

Third country average 0.02 0.02 0.02

World average − 0.06 − 0.07 − 0.14
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in the conditional and full GE, respectively. The losses of other countries are significantly 
lower in the conditional GE in comparison to full GE. If we compare both figures, the 
magnitude of losses is higher, when I use external estimated RTA coefficient, compared 
with baseline scenario. Hence, the RTA coefficient, accounts for endogeneity, is produc-
ing more welfare effects of RTAs.

6.3  Conditional and full GE effect of SAFTA

The conditional gravity regression model (e.g., benchmark) after removing SAFTA from 
RTA variable can be written as:

Table 5 represents the conditional GE impact of the removal of SAFTA from RTA varia-
ble. The conditional GE effect of SAFTA on the member countries is really high. From the 
benchmark scenario, on average, SAFTA member countries would loss 3.63 percentage 
point of real GDP if SAFTA was not in the scene before 2012. The amount of losses would 
be 1.08 and 1.30 when I constrain RTA coefficient from HM in the baseline estimation.

The conditional GE effect of SAFTA on the world is around − 0.15% and on the third 
country is around zero in the benchmark specification. The magnitude of the average 

(12)
Xij = exp

(
− 0.50 ln DISTij + 0.20 CONTGij + 0.19 LANGij

+ 0.71 COMCOL + 1.21 RTA_c_SAFTA+ π c
i + χ c

j

)
+ εcij

Figs. 1 and 2 Conditional and full GE impact of AFTA on member countries’ export (baseline and 
benchmark)
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negative effect in the conditional scenario on the world is not negligible. Hypotheti-
cally, third country would gain from the removal of SAFTA but it’s around zero in the 
benchmark specifications. Effect on third country is also not consistent with hypo-
thetical context in the rest two specifications. This might be, in the SAFTA, most of the 
country’s economy is very small even they don’t have a lot of trades with other coun-
tries, are away from them or with the bigger economy country (e.g., Germany, UK, and 
USA). This scenario might be ignoring the trade diversion effect of SAFTA when SAFTA 
exists or removes. Even most of the SAFTA member countries have also individual trade 
agreement with other Asian countries. Because of that even trade diversion effect from 
SAFTA on its neighboring countries is not very severe in the conditional GE.

Individually, almost all of the SAFTA member countries are gaining higher wel-
fare except India. Bangladesh, Bhutan, Maldives, Nepal, Pakistan, and Sri Lanka 
would lose their real GDP by around 4.29, 3.54, 5.22, 3.86, 4.24, and 3.41%, respec-
tively, if SAFTA was not in action. Although Bangladesh loses the highest monetary 
value 4937 million USD, the highest loser is Maldives in percentage measure as I rank 
welfare gains on the basis of percentage gain on baseline real GDP of the respective 
country. The negative welfare effect of the removal of AFTA on India is still not neg-
ligible, which is around one percent. In case of India, it might be, more central states 
or countries enjoy lower trade cost with other countries even before the creation of 

Table 5 Conditional GE effect of  SAFTA, measures from  the  changes in  real GDP. Source 
Authors’ calculations

All zeros in this table are not zero, rather very small, due to taking numbers till 2 decimal points

Country Baseline HM Benchmark

Bangladesh − 1.49 − 1.79 − 4.29

Bhutan − 1.00 − 1.21 − 3.54

India − 0.26 − 0.32 − 0.84

Maldives − 1.10 − 1.36 − 5.22

Nepal − 1.16 − 1.39 − 3.86

Pakistan − 1.51 − 1.81 − 4.24

Sri Lanka − 1.03 − 1.24 − 3.41

SAFTA average − 1.08 − 1.30 − 3.63

Brunei Darussalam 0.00 0.01 0.02

Cambodia 0.00 0.00 − 0.01

Canada − 0.01 − 0.02 − 0.03

China 0.00 0.00 0.06

France − 0.01 − 0.02 − 0.03

Germany − 0.01 − 0.02 − 0.03

Indonesia 0.00 0.00 0.01

Japan − 0.01 − 0.01 − 0.03

Lao PDR 0.00 0.00 0.00

Malaysia 0.01 0.01 0.07

Philippines 0.00 0.00 0.00

Singapore 0.00 0.01 0.08

Thailand 0.01 0.01 0.02

UK − 0.01 − 0.01 − 0.02

USA − 0.01 − 0.01 − 0.02

Third country average 0.00 − 0.01 0.00

World average − 0.05 − 0.06 − 0.15
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trade agreement (Felbermayr et  al. 2015). Economically, India is one of the central 
countries of the Asia. Even it has individual or group trade agreements with almost 
all other countries of the Asia; hence, removal of the SAFTA would not bother Indian 
economy like other member countries of the SAFTA.

Table 6 represents the full GE effects of the removal of SAFTA on the welfare of the 
member countries and the third countries. The “full endowment” GE impact of SAFTA 
among member countries is largely negative. Except India, all other member countries 
would loss almost around 6–10% of their real GDP if the SAFTA was removed. The neg-
ative welfare effect of the removal of the SAFTA on SAFTA member countries is almost 
three times more in my benchmark specification compared with first two columns.

Also, the negative welfare effect in the full GE scenario is almost double compared 
with conditional GE. On average, world would loss 0.21% of the real GDP if SAFTA 
was not in the scene. The trade diversion effect of SAFTA is visible in the “full endow-
ment” scenario. On average, third country would gain 0.04% if SAFTA was not signed 
but still very small. The reason behind that I have explained before. The higher value of 
my benchmark index shows the validity of the benchmark specification. Like conditional 
scenario, the trade diversion effects for neighboring countries also not significantly con-
sistent with hypothetical scenario. Cambodia, China, Indonesia, Malaysia, and Singa-
pore would gain very small percentage of welfare index if SAFTA was removed.

Table 6 Full GE effect of  SAFTA, measures from  the  changes in  real GDP. Source Authors’ 
calculations

All zeros in this table are not zero, rather very small, due to taking numbers till 2 decimal points

Country Baseline HM Benchmark

Bangladesh − 2.66 − 3.17 − 7.51

Bhutan − 1.78 − 2.14 − 6.21

India − 0.46 − 0.56 − 1.44

Maldives − 1.96 − 2.41 − 9.14

Nepal − 2.05 − 2.46 − 6.78

Pakistan − 2.69 − 3.20 − 7.42

Sri Lanka − 1.82 − 2.19 − 5.98

SAFTA average − 1.92 − 2.30 − 6.36

Brunei Darussalam 0.03 0.04 0.08

Cambodia 0.02 0.03 0.04

Canada 0.00 0.00 0.00

China 0.02 0.03 0.14

France 0.00 0.00 0.01

Germany 0.00 0.00 0.01

Indonesia 0.02 0.03 0.06

Japan 0.01 0.01 0.01

Lao PDR 0.03 0.03 0.05

Malaysia 0.04 0.05 0.14

Philippines 0.02 0.03 0.05

Singapore 0.03 0.04 0.16

Thailand 0.03 0.04 0.08

UK 0.01 0.01 0.01

USA 0.01 0.01 0.01

Third country average 0.02 0.02 0.04

World average − 0.06 − 0.07 − 0.21
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The overall scenario from both counterfactual strategies, the creation of SAFTA brings 
more welfare compared with the risk of trade diversion effect. One may say trade diver-
sion effect on the third countries is almost negligible. Figures 3 and 4 show the condi-
tional and full GE effects of the removal of SAFTA on the export of its member countries.

Form both figures, we can observe that in the conditional scenario, the negative effect 
of the removal of the SAFTA on the export of its member countries is very small. On the 
other hand, in the full endowment scenario where we consider changes in expenditures 
and outputs, the export of almost all member countries decrease largely except India in 
the specifications (Baseline and Benchmark). In the baseline specification, except India, all 
other members would lose their export by around 1 or more than 1%. In the benchmark 
scenario, the magnitude of losses is even higher, which is around or more than 3% for all 
other member except India. The magnitude of the losses of India is even not that smaller, 
which about 1% is. This scenario also supports the validity of my benchmark index, i.e., it 
recovers the underestimation of partial estimate of RTAs using 2012 observed data.

6.4  Conditional and full GE effect of the joint SAFTA and AFTA

The conditional gravity regression model (e.g., benchmark) after the joint agreement of 
SAFTA and AFTA from RTA variable can be written as:

(13)
Xij = exp

(
− 0.50 ln DISTij + 0.20 CONTGij + 0.19 LANGij

+ 0.71 COMCOL+ 1.21 RTA_c_SAFTA_AFTA+ π c
i + χ c

j

)
+ εcij

Figs. 3 and 4 Conditional and full GE impact of SAFTA on member countries’ export (baseline and benchmark)
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Table 7 represents the conditional GE impact of the joint agreement of SAFTA and 
AFTA. The positive welfare effect of the joint SAFTA and AFTA is almost invisible 
among member countries except Bhutan, Cambodia, Maldives, and Nepal. Welfare gains 
of Bhutan, Brunei Darussalam, Cambodia, Maldives, and Nepal are 1.76, 0.31, 0.23, 2.08, 
and 1.65%, respectively. The average effect of the joint SAFTA and AFTA on member 
countries is around 0.39 percentage point in the benchmark specification. In the other 
two specifications, the welfare effect even lower than the magnitude in the benchmark 
specification. On average, the joint agreement of SAFTA and AFTA would increase the 
real GDP of the world by around 0.04%, which is almost negligible. The impact on the 
third countries economy is almost zero in all three specifications.

The potential reason of the joint SAFTA and AFTA not to have a significant welfare 
effect can be interpreted in different ways. Firstly, SAFTA and AFTA already exist, and 
hence, the member of these two trade agreements gains nothing from the members within 
SAFTA and AFTA after the joint agreement of SAFTA and AFTA. For example, Bangla-
desh and India will gain nothing due to the joint agreement of SAFTA and AFTA rather 
they only gain from SAFTA. Secondly, most of the SAFTA member countries have their 
individual trade agreement with most of the AFTA member countries. This is the reason, 
Bhutan, Maldives, and Nepal are gaining from the joint agreement of SAFTA and AFTA, 

Table 7 Conditional GE effect of  SAFTA + AFTA, measures from  the  changes in  real GDP 
Source Authors’ calculations

All zeros in this table are not zero, rather very small, due to taking numbers till 2 decimal points

Country Baseline HM Benchmark

Bangladesh 0.01 0.01 0.02

Bhutan 0.47 0.57 1.76

Brunei Darussalam 0.09 0.11 0.31

Cambodia 0.08 0.09 0.23

India 0.00 0.00 0.00

Indonesia 0.00 0.00 0.02

Lao PDR 0.03 0.04 0.11

Maldives 0.58 0.70 2.08

Malaysia 0.00 0.00 0.02

Nepal 0.43 0.52 1.65

Pakistan 0.01 0.01 0.02

Philippines 0.00 0.00 0.01

Singapore 0.00 0.00 0.01

Sri Lanka 0.01 0.01 0.02

Thailand 0.01 0.01 0.02

Vietnam 0.00 0.01 0.02

AFTA + SAFTA average 0.11 0.13 0.39

Canada 0.00 0.00 0.00

China 0.00 0.00 0.00

France 0.00 0.00 0.00

Germany 0.00 0.00 0.00

Japan 0.00 0.00 0.00

UK 0.00 0.00 0.00

USA 0.00 0.00 0.00

Third country average 0.00 0.00 0.00

World average 0.01 0.01 0.04
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i.e., they don’t have trade agreement with most of the members of AFTA. Hence, the joint 
agreement of SAFTA and AFTA could bring welfare for these countries. Thirdly, the trade 
diversion effect on the world and the third country is almost negligible, because the trade 
diversion effect individually from SAFTA and AFTA is already very small. Hence, the joint 
agreement of SAFTA and AFTA would not change anything to the third countries.

Something is very interesting in case of India; it losses very small percentage (around 
zero) in the benchmark specification, which supports the validity of my benchmark 
specification though the amount is very small. Actually, this small percentage of nega-
tive effect is coming from trade diversion, i.e., India has already individual or group trade 
agreement with all AFTA member countries and it is also a member of SAFTA. Hence, 
India can be a loser due to the joint agreement of the SAFTA and AFTA, i.e., to some 
extent it would lose a portion of its market in these two Asian regions.

Table  8 represents the full GE impact of the joint SAFTA and AFTA on the wel-
fare of the member countries as well as on the third countries. The full GE impact 
of the joint SAFTA and AFTA also brings noticeable positive welfare effect for Bhu-
tan, Cambodia, Maldives, and Nepal but in larger extent compared with conditional 
GE scenario. The effect for the other member countries remains almost same like 

Table 8 Full GE effect of  SAFTA + AFTA, measures from  the  changes in  real GDP Source 
Authors’ calculations

All zeros in this table are not zero, rather very small, due to taking numbers till 2 decimal points

Country Baseline HM Benchmark

Bangladesh 0.01 0.02 0.04

Bhutan 0.84 1.02 3.17

Brunei Darussalam 0.16 0.20 0.56

Cambodia 0.14 0.17 0.42

India 0.00 0.00 − 0.01

Indonesia 0.00 0.01 0.03

Lao PDR 0.06 0.07 0.20

Maldives 1.04 1.26 3.76

Malaysia 0.01 0.01 0.03

Nepal 0.77 0.93 2.98

Pakistan 0.01 0.01 0.03

Philippines 0.01 0.01 0.02

Singapore 0.00 0.01 0.02

Sri Lanka 0.01 0.02 0.04

Thailand 0.01 0.01 0.03

Vietnam 0.01 0.01 0.03

AFTA + SAFTA average 0.19 0.23 0.71

Canada 0.00 0.00 0.00

China 0.00 0.00 0.00

France 0.00 0.00 0.00

Germany 0.00 0.00 0.00

Japan 0.00 0.00 0.00

UK 0.00 0.00 0.00

USA 0.00 0.00 0.00

Third country average 0.00 0.00 0.00

World average 0.02 0.02 0.06
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conditional GE scenario. On average, SAFTA and AFTA member countries gain 
0.71%, which is almost three times higher than other two specifications, the world 
would gain 0.06% and the trade diversion effect is almost negligible. The scenario for 
India remains same as conditional in the full GE scenario.

Figures 5 and 6 represent the percentage changes in the export of SAFTA and AFTA 
member countries due to the joint agreement of the SAFTA and AFTA to see what 
actually causes the changes in the real GDP of the member countries even in the real 
GDP of the rest countries of the world. The percentage change of the export in the con-
ditional and full scenario is not noticeably higher for the other member countries except 
Bhutan, Cambodia, Maldives, and Nepal. The gain in export is higher in the benchmark 
scenario as well as in the full GE scenario compared with conditional GE scenario as 
well as compared with other two specifications. The joint agreement of the SAFTA and 
AFTA could affect the export of Bhutan, Cambodia, Maldives, and Nepal, which would 
increase the real GDP of these four countries. The export changes in the other member 
countries are almost negligible; this is the main force behind the negligible effects of the 
joint agreement of the SAFTA and AFTA on the other member countries.

Figs. 5 and 6 Conditional and full GE impact of the joint SAFTA and AFTA on member countries’ export 
(baseline and benchmark)
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7  Comparative discussions
The welfare effects of three regional trade agreements are not only heterogeneous among 
trade agreements but also heterogeneous within the member countries of an agreement. 
The welfare losses from the removal of SAFTA are higher on the member countries in com-
parison to two others RTA. In case of the joint agreement of SAFTA and AFTA, the welfare 
effect is lower. The intuition is explained before. When a member country of SAFTA and a 
member country (e.g., Brunei Darussalam and Nepal) of AFTA didn’t have trade agreement 
with each other before, they will gain significant amount of GDP if SAFTA and AFTA come 
in force together. This result actually certifies the welfare effect of RTAs.

The welfare effect of AFTA among its member countries is smaller than the welfare 
effect of SAFTA. This result can be explained by Table 9.12 Table 9 represents the num-
ber of RTAs belonged to all members of the SAFTA and AFTA. On average, SAFTA mem-
ber countries have 9.71 regional trade agreements. On the other hand, on average, AFTA 
member countries have 16.67 regional trade agreements, which is more than 60% of SAFTA 
member countries. The highest number of RTAs belongs to an AFTA member, which are 
33 for Singapore whereas India has the highest (28 RTAs) among SAFTA members. Thus, 
AFTA member countries would lose less in comparison to SAFTA member countries after 
removal of these two RTAs, as they have more options to trade than SAFTA.

On the other side of the spectrum, less developed as well as smaller countries gain 
more than developed and bigger countries. Small country with a small economy, like 
Bangladesh, Bhutan, Nepal, and Brunei Darussalam, would lose more in comparison 
to bigger country with a bigger economy after removal of respective trade agreements. 
Though the economy size of Singapore is much higher in comparison to other members, 
it would lose more, as the size of the country is smaller, i.e., smaller countries need more 

Table 9 Regional trade agreements of  South and  Southeast Asian Countries. Source 
Website of ADB (Asian Development Bank)

Country Number 
of RTAs

Bangladesh 6

Bhutan 3

Brunei Darussalam 11

Cambodia 8

India 28

Indonesia 17

Lao PDR 10

Maldives 2

Malaysia 22

Nepal 3

Pakistan 18

Philippines 11

Singapore 33

Sri Lanka 8

Thailand 22

Vietnam 16

12 Data available at: https ://aric.adb.org/fta-count ry.

https://aric.adb.org/fta-country
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option to trade. The intuition behind that is bigger countries have their own natural mar-
ket to trade (Arkolakis et al. 2012).

The magnitude of the effect of SAFTA and AFTA is always higher in full GE in com-
parison to conditional GE, because in full GE, we open the channel of changes in output 
and expenditure, which is endogenous to the factory-gate prices. Hence, higher prices 
producers gain more in the full GE scenario. Although hypothetically it is acknowledged 
that trade creation brings trade diversion, i.e., when two countries sign a trade agree-
ment, previous partner of this two countries will lose their market in member countries, 
According to standard study of gravity model (e.g., Larch and Yotov 2016), the trade 
diversion effect is smaller than trade creation effect. Because of the effect of an RTA on 
third countries comes from the changes in multilateral resistance terms between mem-
ber and non-member countries, which are the second-order general equilibrium effect. 
The trade diversion or creation effect on non-member countries in my paper is a sup-
porting result of this statement.

8  Conclusion
Regional trade agreement (RTA) is a fascinating word in the field of international trade. 
The number of RTAs has tremendously increased over time. SAFTA and AFTA were 
signed to pave the way for bilateral trade among member countries of the South Asian 
and Southeast Asian regions due to stalemate of the World Trade Organization on trade 
flow of small economy countries. I use GEPPML estimator of Anderson et al. (2015) to 
evaluate the counterfactual welfare effect of SAFTA and AFTA on member countries as 
well as on the non-member countries.

There is always possibility that RTAs can be endogenous by its nature. Unobservable 
policy or non-policy-related barriers in the regression model may always be correlated 
with RTAs and can lead to inconsistent result of the estimated coefficient. I use top-
down approach to account for endogeneity of RTAs following Felbermayr et al. (2015). 
The result is significantly higher when I account for endogeneity of RTAs in comparison 
to the one without controlling for the endogeneity.

In conditional, AFTA member countries will loss 1.74% of their real GDP if AFTA is 
removed. The average world real GDP loss is 0.08% and third country average is negligi-
ble. In full GE, AFTA member countries will loss 3.08% and average world real GDP loss 
will be 0.14 if AFTA is removed.

The real GDP changes in “full endowment GE” and in “conditional GE” are approxi-
mately − 6.36% and − 3.63%, if SAFTA does not exist among South Asian countries; on 
the other hand, the world averages are − 0.21 and − 0.15%. The trade diversion effect, i.e., 
trade creation effect on non-member countries after the removal of SAFTA, is negligible.

The joint agreement of SAFTA and AFTA will bring significant welfare for Bhutan, 
Brunei Darussalam, and Nepal, but the magnitude of welfare is not noticeable for other 
member countries as most of them are already in a trade agreement with each other. 
Trade diversion effect for non-member countries is negligible. In this scenario, India 
may suffer from trade diversion effect as it has already trade agreement with all mem-
bers of AFTA. India may lose a portion of its market share in AFTA region.
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All the scenarios are providing that SAFTA and AFTA are bringing significant amount of 
welfare gains for the member countries. The significant amount of real GDP losses in mem-
ber countries after removal of SAFTA and AFTA prove this statement. Policy makers are 
always worried about trade diversion effect of an RTA, which is invisible in case of SAFTA 
and AFTA as no non-member country gains noticeable amount of real GDP after removal 
of these two RTAs. Further economic integration (e.g., BIMSTEC Free Trade Area) between 
member countries of these two RTAs may not bring significant welfare gains for the mem-
ber countries as we have seen that the ex-ante welfare effect of joint agreement between 
SAFTA and AFTA is not strong enough except for some small countries.

Now, at the end of the paper, it is time to talk about some limitations of my research. 
I use cross-sectional data (observed data 2012); hence, one cannot compare the welfare 
gains over time. I don’t evaluate counterfactual welfare effect of SAFTA and AFTA, nei-
ther across sectors, nor across different skill groups.
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Table 10 Alternative approach to evaluate counterfactual effect of AFTA

One may consider it (or avoid it as this not the main identification strategy of my paper) only as an alternative approach to 
evaluate benchmark indexes when I constrain all the trade cost coefficients from Felbermayr et al. (2015) in the baseline 
step of GEPPML estimator. The results of first and second columns are almost similar to the third column of Table 3 and third 
column of Table 4, respectively

Country Conditional Full

Brunei Darussalam − 2.37 − 4.20

Cambodia − 2.50 − 4.43

Indonesia − 1.05 − 1.86

Lao PDR − 2.03 − 3.59

Malaysia − 2.20 − 3.89

Philippines − 1.03 − 1.81

Singapore − 2.01 − 3.58

Thailand − 1.23 − 2.18

Vietnam − 1.32 − 2.33

AFTA average − 1.74 − 3.10

Third country average 0.01 0.02

World average − 0.08 − 0.14

Table 11 Alternative approach to evaluate counterfactual effect of SAFTA

One may consider (or avoid it as this not the main identification strategy of my paper) it only as an alternative approach to 
evaluate benchmark indexes when I constrain all the trade cost coefficients from Felbermayr et al. (2015) in the baseline 
step of GEPPML estimator. The results of first and second columns are almost similar to the third column of Table 5 and third 
column of Table 6, respectively

Country Conditional Full

Bangladesh − 4.30 − 7.54

Bhutan − 3.56 − 6.25

India − 0.84 − 1.45

Maldives − 5.25 − 9.12

Nepal − 3.89 − 6.83

Pakistan − 4.26 − 6.95

Sri Lanka − 3.43 − 6.02

SAFTA average − 3.65 − 6.39

Third country average 0.00 0.04

World average − 0.15 − 0.22
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