
Larch, Mario; Yotov, Yoto V.

Working Paper

On the economic impact of FDI and trade liberalization
in the Asia-Pacific region: A structural quantitative
analysis

ARTNeT Working Paper Series, No. 171

Provided in Cooperation with:
Asia-Pacific Research and Training Network on Trade (ARTNeT), Bangkok

Suggested Citation: Larch, Mario; Yotov, Yoto V. (2017) : On the economic impact of FDI and trade
liberalization in the Asia-Pacific region: A structural quantitative analysis, ARTNeT Working Paper
Series, No. 171, Asia-Pacific Research and Training Network on Trade (ARTNeT), Bangkok

This Version is available at:
https://hdl.handle.net/10419/172050

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/10419/172050
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 

 

 

                                                                    ASIA-PACIFIC RESEARCH AND TRAINING NETWORK ON TRADE 

           Working Paper   
  

                    NO. 171 | 2017 

 

 

 

 

On the economic impact of 
FDI and trade liberalization 
in the Asia-Pacific region:  
 
A structural quantitative 
analysis 

 

Mario Larch 

Yoto V. Yotov 



 

 

 
 

The Asia-Pacific Research and Training Network on Trade (ARTNeT) is an open regional 

network of research and academic institutions specializing in international trade policy and 

facilitation issues. ESCAP, WTO, UNCTAD as key core network partners, and a number of 

bilateral development partners provide substantive and/or financial support to the network. 

The Trade, Investment and Innovation Division of ESCAP, the regional branch of the United 

Nations for Asia and the Pacific, provides the Secretariat of the network and a direct regional 

link to trade policymakers and other international organizations. 

 

The ARTNeT Working Paper Series disseminates the findings of work in progress to 

encourage the exchange of ideas about trade issues. An objective of the series is to publish 

the findings quickly, even if the presentations are less than fully polished. ARTNeT Working 

Papers are available online at www.artnetontrade.org. All material in the Working Papers may 

be freely quoted or reprinted, but acknowledgment is requested, together with a copy of the 

publication containing the quotation or reprint. The use of the Working Papers for any 

commercial purpose, including resale, is prohibited. 

 

Disclaimer: 

The designations employed and the presentation of the material in this Working Paper do not 

imply the expression of any opinion whatsoever on the part of the Secretariat of the United 

Nations concerning the legal status of any country, territory, city or area, or of its authorities, 

or concerning the delimitation of its frontiers or boundaries. Where the designation “country or 

area” appears, it covers countries, territories, cities or areas. Bibliographical and other 

references have, wherever possible, been verified. The United Nations bears no responsibility 

for the availability or functioning of URLs. The views expressed in this publication are those of 

the author(s) and do not necessarily reflect the views of the United Nations. The opinions, 

figures and estimates set forth in this publication are the responsibility of the author(s), and 

should not necessarily be considered as reflecting the views or carrying the endorsement of 

the United Nations. Any errors are the responsibility of the author(s). The mention of firm 

names and commercial products does not imply the endorsement of the United Nations. 

 

 

© ARTNeT 2017 

  

http://www.artnetontrade.org/


 

 

 

 

 

 

 

 

On the economic impact of FDI and trade liberalization in the Asia-

Pacific region: A structural quantitative analysis† 

 

Mario Larch* and Yoto V. Yotov** 

 

 

 

 

                                                           
† We are very grateful for the excellent feedback, comments and suggestions that we received from the 

participants in the Expert Group Meeting on “Channeling Trade and Investment into Sustainable 
Development in Asia and the Pacific,” which took place on August 8, 2017, in Bangkok, Thailand, as well 
as for financial support from ESCAP secretariat toward undertaking this research which serves as a 
background material for Asia-Pacific Trade and Investment Report 2017: Channelling Trade and 
Investment into Sustainable Development (forthcoming). 

* University of Bayreuth, CESifo, CEPII and ifo Institute 
** Drexel University, CESifo and ERI-BAS 

 

Please cite this paper as: Mario Larch and Yoto V. Yotov (2017), “On the 

Economic Impact of FDI and Trade Liberalization in the Asia-Pacific Region: 

A Structural Quantitative Analysis”, ARTNeT Working Paper Series, No. 171, 

October 2017, Bangkok, ESCAP. 

 

Available at:  http://artnet.unescap.org 

WORKING PAPER 
ASIA-PACIFIC RESEARCH AND TRAINING NETWORK ON TRADE 

 

http://artnet.unescap.org/


i 

 

Abstract 
 

We employ the structural model of trade and investment from Anderson, Larch and Yotov 

(2017) in order to quantify the impact of Foreign Direct Investment (FDI) and trade 

liberalization on exports and real GDP per capita in the Asia-Pacific region. Using a 

dataset of 89 countries for 2011, which covers more than 97 percent of the trade and 

investment activity in the ESCAP member countries form the Asia-Pacific region, we find 

that FDI has had a strong but heterogeneous impact on the economic performance of the 

countries in this region. On average, our estimates reveal that FDI is responsible for 7% 

of exports, for 3% of physical capital accumulation, and for 7% of real GDP per capita in 

the Asia-Pacific region. We also find that a uniform 10% decrease of bilateral trade costs 

for all ESCAP members in our sample would have led to strong and positive, but quite 

heterogeneous, impact on exports and real GDP per capita in the Asia-Pacific region.  
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1. Introduction: Motivation and goals 
 

Over the past quarter century, the world witnessed an unprecedented wave of globalization 

efforts that often took the form of regional trade agreements and deeper integration 

agreements, including numerous bilateral investment treaties. The Asia-Pacific region has 

played a central role in these integration efforts both in relation to trade and with respect to 

foreign direct investment. While the impact of trade liberalization has been studied 

extensively in the academic and in the policy literature, the effect of foreign direct investment 

(in part due to lack of data and in part due to the need for theoretical foundations that reflect 

the changing nature of FDI) is less studied and, therefore, less understood.  

Furthermore, notwithstanding obvious and intuitive links between trade liberalization and 

FDI, the relationship between FDI and trade has attracted little attention in the academic 

literature as well as in the policy circles. Thus, despite the significant investments in trade 

liberalization and promoting FDI in the Asia-Pacific region, and despite the great 

expectations for positive economic outcomes as result of the integration efforts in this area 

and around the globe,1 there is little theoretically-founded quantitative evidence for the 

economic impact of FDI in the Asia-Pacific region and, specifically, for the relationship 

                                                           
1 For example, the role of foreign investment and the expectations for a positive impact of FDI featured 
prominently during the negotiations of the Comprehensive Trade and Economic Agreement (CETA) between 
Canada and the European Union, where one of the main goals was the removal and/or alleviation of barriers 
to foreign investment among members. Specifically, the agreement assures that all European investors in 
Canada and all Canadian investors in Europe would be treated equally and fairly. (See 
http://ec.europa.eu/trade/policy/in-focus/ceta/.) As pointed by Anderson, Larch and Yotov (2017), EU analysts 
shared similar expectations about the impact of FDI during the negotiations of TTIP, which would “liberalize 
trade and investment between the EU and the US and will result in more jobs and growth and assist Europe 
in its long-term recovery from the economic crisis.” (Press release, Brussels, 28 January 2014). 

http://ec.europa.eu/trade/policy/in-focus/ceta/
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between FDI, international trade, domestic investment in physical capital and real GDP in 

this region.  

The primary objective of this project is to provide a quantitative evaluation the impact of FDI 

on trade, domestic investment in physical capital and real GDP per capita in the Asia-Pacific 

region. In addition, motivated by significant multilateral trade liberalization efforts and 

success among the ESCAP members in the Asia-Pacific region, we aim to quantify the 

economic impact of trade liberalization in this area. In order to achieve these goals, we will 

employ the structural computable general equilibrium (CGE) model of Anderson, Larch and 

Yotov (2017, ALY henceforth), which quantifies and decomposes the relationships between 

trade, domestic investment (via physical capital accumulation), and foreign direct 

investment (in the form of non-rival technology capital)2 within a comprehensive and unified 

framework.  

To that end, ALY combine components from three main strands of the literature including:3 

(i) the structural general equilibrium (GE) trade literature, e.g. Eaton and Kortum (2002), 

Anderson and van Wincoop (2003), and Costinot and Rodríguez-Clare (2014); (ii) the 

literature on trade and domestic investment via capital accumulation, e.g. Lucas and 

Prescott (1971), Hercowitz and Sampson (1991), Olivero and Yotov (2012), Anderson, 

                                                           
2 ALY’s modeling choice of FDI as non-rival technology capital is motivated by the fact that “[t]oday, FDI is […] 
about technology and know-how, [...] International patterns of production are leading to new forms of cross-
border investment, in which foreign investors share their intangible assets such as know-how or brands in 
conjunction with local capital or tangible assets of domestic investors.” (World Bank, 2015). We view this 
modeling choice as particularly appropriate for the Asia-Pacific region because, while the technological gap 
between many of the investing developed countries and many of the host Asia-Pacific economies is sufficiently 
wide, the level of skill, infrastructure and education in the Asia-Pacific region is sufficiently high in order to 
complement the incoming knowledge capital. This is consistent with the findings and arguments from OECD 
(2002), Hall (2011) and OECD (2011) surveys on the motivations for knowledge-based FDI. 
3 We offer a detailed literature review in the next section. 
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Larch, and Yotov (2015a), and Eaton, Kortum, Neiman, and Romalis (2016); and (iii) the 

literature that models FDI as non-rival technology capital, e.g. McGrattan and Prescott 

(2009, 2010) and McGrattan and Prescott (2017).  

The main contribution of ALY’s framework is that trade, domestic and foreign investment 

are determined simultaneously and are mutually interdependent. This makes ALY’s model 

particularly appropriate for analysis of the Asia-Pacific region, where trade and foreign direct 

investment have both played key roles in a period of intense integration and globalization. 

In ALY’s model, trade affects investment in technology capital (and therefore FDI) by 

changing producer prices, the prices of consumer goods and the prices of investment 

goods. Trade liberalization leads to an increase in producer prices, which in turn stimulates 

investment in technology capital and leads to more FDI. At the same time, trade 

liberalization lowers the prices of consumer and investment goods, which also makes 

investment more attractive due to lower direct and opportunity costs. 

FDI and FDI liberalization affect trade via two channels. First, more FDI leads to increased 

nominal output and, therefore, to more trade with all partners, since larger countries trade 

more, all else equal. In addition, through its impact on the countries’ multilateral resistances 

(MRs), changes in FDI affect trade indirectly. Finally, since the MRs are general equilibrium 

indexes, i.e. they capture the effects of trade liberalization between any two countries on 

consumer and on producer prices in every country in the model, their changes will transmit 

throughout the world. Given the significant effort to increase FDI in and from the Asia-Pacific 

region, we expect to identify and document large economic impact of FDI in this region. 
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To test the model, we employ a dataset of trade, investment and production for 89 countries 

in 2011. Importantly, our data cover representative countries from all five major ESCAP sub-

areas in the Asia-Pacific region including: (i) countries from East and North-East Asia, (ii) 

countries from South-East Asia, (iii) countries from South and South-West Asia, (iv) 

countries from North and Central Asia, and (v) countries from the Pacific region. In addition, 

in terms of economic activity, according to official data from the ESCAP Statistics Division, 

the countries in our sample account for more than 98% of Gross Domestic Product (GDP), 

for more than 98% of the Gross Capital Formation, and for more than 97% of both total 

Exports of Goods and Services and total Imports of Goods and Services among all ESCAP 

member states. 

Several main results stand out from an experiment that quantifies the economic impact of 

FDI. First, we find that the contributions of FDI to exports, domestic investment in physical 

capital, and real GDP per capita in the Asia-Pacific region in 2011 are large. Specifically, 

we obtain average estimates of the impact of FDI on exports of 7.0%, on physical capital 

accumulation of 3.1%, and on real GDP per capita of 7.1%, respectively. Second, our 

estimates reveal that the impact of FDI in the ESCAP member countries from the Asia-

Pacific region has been quite heterogeneous. In particular, we find that the biggest winners 

from FDI are Hong Kong (China) (with 151% increase in exports, 90% increase in physical 

capital, and 132% increase in real GDP per capita due to FDI) and Singapore (with 80% 

increase in exports, 64% increase in physical capital, and 93% increase in real GDP per 

capita due to FDI). On the other side of the spectrum, we find the economies of Bangladesh 

(with 5% decrease in exports, 0.1% decrease in physical capital, and 0.2% increase in real 

GDP per capita due to FDI) and Uzbekistan (with 0.5% increase in exports, 0.1% increase 
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in physical capital, and 0.3% increase in real GDP per capita due to FDI) to be the countries 

in the Asia-Pacific region that have experienced the least positive impact of FDI on real 

GDP per capita.  

The intuitive explanation for the wide variation in our estimates is that the biggest winners 

from FDI have been the ones with the most BITs and the largest FDI share, while the 

countries that have won the least from FDI have been outsiders to the globalization process 

over the past quarter century. We also investigate other possible explanations for these 

results. Finally, we note that while our estimates suggest that the exports of some ESCAP 

members in the Asia-Pacific region have actually decreased as a result of FDI (i.e. FDI and 

exports in these countries are substitutes), the impact of FDI on real GDP per capita in the 

Asia-Pacific region has been positive for all ESCAP members. 

In order to evaluate the impact of trade liberalization in the Asia-Pacific region, we quantify 

the effects of a uniform 10% reduction in bilateral trade costs for all ESCAP members in the 

Asia-Pacific region.4 Our results reveal that the impact of trade liberalization on exports from 

Asia-Pacific region is large and positive, but quite heterogeneous among the ESCAP 

members. Hong Kong (China) and Turkey are the two economies that have enjoyed the 

largest gains from trade liberalization, as measured by the increase in their exports, while 

Iran and Malaysia are the two countries that have enjoyed the smallest increase in exports. 

We also obtain strong and positive impact of trade liberalization on real GDP per capita in 

                                                           
4 The 10% trade reduction scenario is consistent with the findings from recent ESCAP analysis, which suggest 
a 9.45% average trade cost reduction from a full WTO TF implementation in Asia and the Pacific. Furthermore, 
our counterfactual trade liberalization is also consistent with findings from the WTO’s World Trade Report 
2015, which focuses on trade costs and suggests that most developing countries do not expect to be able to 
cut trade costs by more than 10% through implementation of the WTO TFA. 
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the Asia-Pacific region. In addition, as before, we document that the effects on real GDP 

per capita in the region are quite heterogeneous. The Philippines and Singapore enjoy the 

largest gains of 19% and 18%, respectively, while Russia (2.1%) and Australia (3.3%) gain 

the least.  

The remainder of this study is organized as follows. Section 2 offers a review of the related 

literature. Section 3 presents and reviews the theoretical model of ALY and offers a 

discussion of the structural links and relationships in their framework of trade and 

investment. Section 4 describes the data and presents the calibration parameters. Section 

5 presents and discusses our main findings about the impact of FDI and trade liberalization 

in the ESCAP countries from the Asia-Pacific region. Section 6 concludes with a summary 

of our analysis and a discussion of possible caveats and directions for future work. 

 

2. Relation to literature 
 

Our analysis and ALY’s framework are related to the following prominent strands of the 

literature: (i) The empirical and theoretical literatures that develop and use CGE models in 

order to study the impact of trade liberalization on national welfare; (ii) The empirical and 

theoretical literatures that study the links between trade and domestic capital accumulation; 

(iii) The empirical and theoretical literatures concerned with the determinants and the impact 

of FDI. Below, we discuss and compare our approach and analysis in relation to each of 

these literatures.  
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First, the CGE framework of ALY, which will be employed to perform the main analysis, 

belongs to the class of new small-scale quantitative general equilibrium trade models that 

are developed in the spirit of the traditional CGE literature and offer solid theoretical 

foundations and tight connection to the data.5 Arkolakis et al. (2012) and Costinot and 

Rodríguez-Clare (2014) demonstrate that a wide class of so-called structural gravity models 

converge to a unified structural representation that is now accepted, tested, and well-

established as the workhorse in the trade literature.6 ALY’s framework is representative of 

this family of models. However, in addition to the standard channels (i.e. impact on producer 

and on consumer prices) through which trade liberalization impacts welfare and real GDP 

per capita in our setting, two important features of the model are that it also allows for trade 

to impact domestic physical capital accumulation as well as FDI with feedback links from 

capital accumulation and FDI back to trade, welfare, and real GDP per capita. 

The second strand of the literature to which our analysis is related to is the literature that 

studies the links between trade and growth via domestic asset accumulation. The links 

between growth and trade have been of interest to academics and policy makers since 

                                                           
5 Yotov et al. (2016) point to the following studies representative of the evolution of the CGE literature: Jones 
(1965), Dervis, de Melo and Robinson (1982), Shoven and Whalley (1984), Deardorff and Stern (1986), 
Shoven and Whalley (1992), Amman, Kendrick and Rust (1996), Dixon and Parmenter (1996), Hertel (1997), 
Francois and Reinert (1998), Ginsburgh and Keyzer (2002), and Gilbert and Tower (2012). 
6 Anderson (1979) is the first to offer a theoretical economic foundation for the gravity model. Other early 
gravity models include those of Krugman (1980) and Bergstrand (1985). Leamer and Levinsohn (1995) and 
Deardorff (1998) review the early gravity literature. The most influential structural gravity models are those of 
Eaton and Kortum (2002) and Anderson and van Wincoop (2003). More recently, the gravity model has been 
derived from the perspective of the new firm-heterogeneity literature, e.g. Chaney (2008) and Helpman, Melitz 
and Rubinstein (2008). Empowered by the solid theoretical foundations of the structural gravity model and 
stimulated by its remarkable empirical success, a series of recent papers have used the gravity model to 
perform counterfactual analysis of the impact of trade policy on various economic outcomes. Some examples 
include Anderson and Yotov (2010), Egger et al. (2011), Egger and Larch (2011), Ossa (2011), Fieler (2011), 
Costinot, Donaldson and Komunjer (2012), Behrens et al. (2014), Eaton, Kortum and Sotelo (2013), Arkolakis 
et al. (2013), Allen, Arkolakis and Takahashi (2014), Felbermayr et al. (2015), Caliendo and Parro (2015), and 
Heid and Larch (2016). 
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Adam Smith (1776) and Alfred Marshall (1890). Frankel and Romer (1999), who offer 

reduced-form evidence for the significant impact of trade on growth, is one of the most 

prominent empirical studies in this literature. Anderson, Larch and Yotov (2015a) offer 

theoretical foundations for the reduced-form econometric model of Frankel and Romer 

(1999) and confirm their findings.  

In support of ALY’s modeling approach for the links between growth and trade, physical 

capital accumulation has been identified as a key driver of growth in a series of empirical 

studies including Wacziarg (2001), Baldwin and Seghezza (2008), and Wacziarg and Welch 

(2008). Cuñat and Maffezzoli (2007) demonstrate that factor accumulation is responsible 

for the large increase in trade in response to moderate trade cost reductions.7 These studies 

motivate the use of capital accumulation as a key channel through which trade liberalization 

affects growth in ALY’s model.  

The links between trade and growth have also attracted significant interest from a theoretical 

perspective. Prominent examples on this front include Eaton and Kortum (2001, 2002, 

2005), who study the impact of trade on growth via technological spillovers.8 Motivated by 

the empirical literature that shows that capital accumulation is a key driver of growth, ALY’s 

theoretical model is developed in the spirit of the dynamic general equilibrium models of 

Lucas and Prescott (1971) and Hercowitz and Sampson (1991). The most closely related 

recent paper is Eaton, Kortum, Neiman, and Romalis (2016), who, in addition to allowing 

                                                           
7 Anderson, Larch and Yotov (2015a) offer more details on the related literature. 
8 For a thorough review of the early theoretical literature on trade and (endogenous) technology up to the 
1990s, we refer the reader to Grossman and Helpman (1995). Acemoglu and Zilibotti (2001), Acemoglu and 
Ventura (2002), Alvarez and Lucas, Jr. (2007), and Sampson (2014) are more recent examples in the related 
literature. 
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for domestic investment in physical capital model financial markets and incorporate sectors. 

The links between domestic investment and trade in our analysis operate in both directions. 

Trade affects growth through changes in consumer prices and changes in producer prices, 

which in turn stimulate or impede physical capital accumulation. At the same time, domestic 

investment affects trade directly, through changes in country size, and indirectly, through 

altering the incidence of trade costs on the consumers and on the producers.  

Third, and most important, our analysis expands on the previously described CGE models 

of trade and growth-and-trade via asset capital accumulation by also modeling FDI. This is 

the key innovation of ALY and the key focus of our empirical analysis in this paper. Thus, 

our work is related to the literature that studies the determinants and implications of foreign 

direct investment. In the spirit of McGrattan and Prescott (2009, 2010) and McGrattan and 

Waddle (2017), FDI takes the form of technology capital, which is non-rival, i.e. a country 

can use its technology capital not only at home but at the same time in all other countries in 

the world. The interpretation of technology capital is akin to the notion of knowledge capital 

from Markusen (1997, 2002) and Markusen and Maskus (2002), and one can think about 

the technology capital in ALY’s setting as patents, blue-prints, management skills/practices, 

etc. As discussed in Footnote 2, ALY’s decision to model FDI as technology capital is 

consistent with empirical evidence and we view it as particularly appropriate for the Asia-

Pacific region. 

ALY’s choice of modeling FDI is complementary to existing early and more recent FDI 

theories. For example, the model is consistent with the eclectic FDI paradigm of Dunning 

(1980, 1981), which expands on the original work of Hymer (1976) and combines market-
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seeking, resource-seeking, and efficiency-seeking motives for FDI. It is also consistent with 

Markusen et al. (1996) who argue that vertical FDI is more prominent among countries with 

different relative factor endowments. ALY’s framework is also consistent with the setup from 

Head and Ries (2008). The reason for FDI in their framework is value-added by the 

headquarters, while the reason for FDI in our setup is technology transfer. Bergstrand and 

Egger (2007, 2010) also allow for two types of capital, physical capital and knowledge 

capital. However, their framework is static, does not provide accumulation functions for the 

capital stocks, and does not lead to analytical gravity equation specifications. Finally, we 

note that the aggregate nature of ALY’s framework and lack of sectoral FDI data will prevent 

us from analyzing the impact of FDI on wages, productivity and structural change at the 

sectoral and at the firm level. We refer the reader to Antras and Yeaple (2014) for an 

excellent survey of the literature on the decisions of multinational firms. 

The non-rivalry and dynamic features of FDI in ALY’s framework lead to new insights for the 

effects of trade liberalization on trade, investment, and real GDP per capita, which we expect 

to be very pronounced and important for the Asia-Pacific region. Our expectations are based 

on and consistent with a series of studies, e.g. Borensztein et al (1998), De Mello (1999), 

and Li and Liu (2005), and survey articles, e.g. OECD (2002) and Moura and Forte (2010), 

that document a positive impact of FDI on various economic outcomes. We will complement 

these studies by quantifying the impact of FDI in the Asia-Pacific region within a structural 

model and using data that essentially cover the whole world economy and, therefore, would 

enable us to identify the impact not only of the direct but also of the indirect, general 

equilibrium links among all of the economies in our model. 
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3. Theoretical foundations 
 

This section reviews ALY’s theory and offers a detailed discussion of the structural links 

between trade, domestic investment and FDI within the model with a focus on Singapore as 

a representative country from the Asia-Pacific region, which has been involved in significant 

liberalization efforts both on the trade and on the FDI side. 

3.1. A structural model of trade and investment 
 

The model of ALY provides theoretical micro-foundations for the relationships between 

trade, domestic investment in physical capital and FDI within a tractable structural 

framework. In order to achieve these goals, ALY nest a standard N-country Armington 

(1969) model of trade within a dynamic model of investment, where representative 

households maximize the present discounted value of their lifetime utility and choose how 

much to invest in domestic physical capital as well as in non-rival technology capital, which 

can be used at home, but also in any other country in the world, thus constituting FDI. By 

solving the consumer’s optimization problem ALY derive the following system, which 

captures the interactions between trade, domestic investment and foreign direct investment 

in the steady state of their model: 
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The structural relationships among the variables in system (1) - (8) are intuitive. 

➢ Equation (1) is the familiar structural gravity equation from the trade literature. 

Equation (1) implies that the value of exports (Xij) from exporter i to importer j should 

be proportional to the sizes of the two countries, as measured by the values of the 

exporter’s output (Yj) and the value of the importer’s expenditure (Ej), respectively, 

and inversely proportional to the trade frictions between the two trading partners, 

which are captured by a composite trade cost term. In addition to bilateral trade costs 

(tij), trade between two nations is also influenced by general equilibrium trade costs, 

which are captured by the multilateral resistance (MR) indexes of Anderson and van 

Wincoop (2003), which we discuss next. 
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➢ Equations (2) and (3) define the inward multilateral resistances (Pj) and the outward 

multilateral resistance (Πi) as general equilibrium trade cost indexes that consistently 

aggregate all bilateral trade costs for each importer and for each exporter to the 

country level, and simultaneously decompose their incidence on the consumers and 

the producers in each country. The multilateral resistances are the key vehicles that 

transmit the impact of bilateral policies and shocks to trade costs throughout the 

trade-and-investment system (1) - (8). We refer the reader to Yotov et al. (2016) for 

a detailed discussion of the MR terms and their properties and importance in relation 

to GE modeling. 

 
➢ Equation (4) is a restatement of the market-clearing condition, according to which, at 

delivered prices, the total value of production in each country j should be equal to the 

total shipments of this country to each other country in the world, including j itself. As 

currently written, Equation (4) enables us to clearly capture the fact that when the 

producers in country j face lower outward resistance (Πj) to shipping their goods, they 

will internalize part of this by enjoying higher factory-gate prices (pj). 

 
➢ Equation (5) defines the value of production in a Cobb-Douglas functional form, 

where, as defined before, pj is the factory-gate price, and production combines 

technology (Aj), labor (Lj), physical capital (Kj), and, importantly, foreign direct 

investment (FDIij). Here, α is the Cobb-Douglas capital share, (ηj) is the share of 

bilateral FDI from country i to country j, and (ϕ) is the production share of FDI. In 

order to be able to capture the empirically relevant case of zero bilateral FDI, ALY 

employ a max-functional form to model FDI.  
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➢ Equation (6) defines expenditure (Ej) as a function of nominal national income (Yj), 

and the revenues from outward FDI and the payments to inward FDI, respectively. 

This equation captures the fact that the FDI payments drive a wedge between the 

value of domestic production and value of domestic expenditure. This also implies 

that the impact of FDI on national expenditure will depend on the net FDI position of 

the country. 

 
➢ Equation (7) defines physical capital (Kj) as a function of model parameters, the value 

of national income (Yj) and the inward multilateral resistance (Pj). The intuition for the 

inverse relationship between capital accumulation and Pj is that, from a theoretical 

perspective, the latter is also the price of investment and consumer goods and, 

therefore, it reflects the direct and the opportunity costs of investment, respectively. 

 
➢ Finally, Equation (8) describes bilateral (FDIij). Several features of (8) resemble the 

structural gravity equation of trade. Specifically, (8) implies that bilateral FDI should 

be proportional to the sizes of the two countries, as measured by the values of output 

(Yi) in the destination country and value of expenditure in the source country (Ej). In 

addition, bilateral FDI should be inversely proportional to the bilateral FDI barriers 

(ωij) between them, where, in ALY’s model, larger ωij is associated with smaller FDI 

barriers. Finally, (8) implies that FDI is inversely related to the amount of technology 

capital (Mj). The intuition for this result is that FDI in ALY’s framework takes the form 

of international movements of non-rival technology capital. Therefore, the inverse 
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relationship between FDI and Mj is a simple reflection of the law of diminishing returns 

to investments into technology capital. 

Our eight-equation system can be used to perform a series of counterfactual experiments. 

For example, we could investigate the impact of trade liberalization or a trade costs shock 

by changing tij. Alternatively, we could investigate the impact of FDI liberalization by 

changing ωij. We also can study the impact of any other of the exogenous variables and 

parameters in the model. We will demonstrate the usefulness and effectiveness of our 

theory in Section 5, where we i) counterfactually shut of all inward and outward FDI to and 

from the Asian-Pacific ESCAP member states in our data set, and ii) reduce trade costs by 

10% for the exports and for the imports of all ESCAP member countries Before that, in the 

next subsection, we will describe the mechanics of the theoretical system (1) - (8) by 

considering a hypothetical trade and investment liberalization shock. 

3.2. Trade and investment liberalization in a global world: A 

discussion 
 

In order to offer further intuition for the links between trade, domestic investment and FDI 

in system (1) - (8), in this section we present an analysis of the transmission mechanisms 

that are triggered by a hypothetical scenario of simultaneous trade and FDI liberalization. 

To add realism, we specifically consider trade and investment liberalization between 

Singapore and the United States.10 For expositional clarity, we discuss the effects of trade 

liberalization and investment liberalization sequentially.  

                                                           
10 We chose Singapore because this country has been heavily involved both in trade liberalization as well as 
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3.2.1. On the economic impact of trade liberalization 

 

We start with a discussion of the effects of trade liberalization, which in our model are 

represented by a reduction in the bilateral trade costs (tij) between Singapore and the 

United States. Trade liberalization will affect trade and investment through several 

channels. The first, direct effect of the reduction of trade costs between Singapore and 

US will see an immediate increase in bilateral trade flows between the two countries 

without any implications for the rest of the world. This effect is captured by Equation (1), 

which directly translates changes in bilateral trade costs (tij) into changes in bilateral trade 

flows, all else equal.  

The reduction in trade costs between Singapore and US also has additional, indirect 

effects, which are channeled through the multilateral resistance terms, as given in 

Equations (2) and (3). The intuition for these general equilibrium effects is that while 

Singapore and US are becoming more integrated with each other, the two countries will 

become more ‘isolated’ from the rest of the world. As a result, the fall in trade costs 

between Singapore and the US will result in lower multilateral resistances for the 

consumers and the producers in member countries, i.e. in Singapore and US, and higher 

multilateral resistances faced by the consumers and the producers in all other countries 

in the world, all else equal. 

                                                           
in the removal of FDI barriers. In addition, and as a result, Singapore is one of the Asian-Pacific countries 
with the highest production share of FDI and with the most BITs in this region. We chose the United States 
as Singapore’s partner because of its size and because the US has also been heavily involved in trade and 
investment liberalization with Asian countries. 
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The changes in the multilateral resistances will lead to additional changes in trade, 

income, domestic capital accumulation and foreign investment. The additional effects on 

trade are captured by Equation (1). The fall in the MRs for Singapore and US will mitigate 

the direct positive effect on nominal bilateral trade between these countries. In addition, 

it will lead to lower trade flows between Singapore and US on one side and all other 

countries in the world on the other side. The intuition is that the decrease in the MRs for 

member countries will outweigh the increase in the MRs for non-members. Finally, the 

GE effects that are channeled via the multilateral resistances will lead to increased trade 

among non-members. The intuition is that once these countries find themselves more 

isolated from Singapore and US, they will trade more with each other and sell more 

internally.  

Trade liberalization will also affect nominal income in Singapore, the US, and in the rest 

of the world. These effects are indirect and will, once again, be channeled through the 

multilateral resistances in Equations (4) and (5). For example, according to Equation (4), 

a lower outward multilateral resistance faced by the producers in Singapore will translate 

into a higher factory-gate-price for these producers. Through Equation (5), the increase 

in the factory-gate price, will result in higher nominal output/income in Singapore. The 

same will happen in US, while the opposite will be true for all other countries.  

It should also be noted that the additional effects on nominal output that we just described 

would lead to additional effects on trade via the gravity Equation (1). For example, when 

Singapore will become ‘richer’ it will sell more not only to the US but also to all other 

countries in the world. Furthermore, since nominal income is directly related to 
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expenditure (see Equation (6)), Singapore will also buy more from all other countries in 

the world. In principle, it is possible that such size effects that lead to trade creation may 

dominate and outweigh the trade diversion effects on non-members that we described 

earlier. 11 Finally, we note that the changes in nominal income and expenditure will lead 

to further changes in the MRs, which will affect trade via the channels that we discussed 

above. 

Next, we discuss the effects of trade liberalization on capital accumulation. These effects 

are captured by Equation (7). Besides parameters, the steady-state physical capital stock 

is a function of nominal income and the IMR. The relationship between the value of 

production and capital accumulation is direct. The intuition is that trade liberalization will 

increase the value of marginal product of capital and, therefore, will make investment 

more attractive. Specifically, trade liberalization between Singapore and US will decrease 

the OMR for producers in Singapore, which will increase their factory-gate prices and the 

value of marginal product of capital in Singapore and, therefore, increase investment in 

domestic physical capital. The relationship between capital accumulation and the IMR is 

an inverse one. The reason is that, from a theoretical perspective, the inward resistance 

in ALY’s setting is also the aggregate price of capital and consumer goods. Thus, a lower 

IMR means lower direct cost of investment and a lower opportunity cost of investment. In 

both cases, a decrease in the inward multilateral resistance would lead to more capital 

accumulation. Finally, we note that, as captured by Equation (5), capital accumulation will 

lead to additional changes in nominal output. This will lead to further changes in trade via 

                                                           
11 Anderson, Larch, Yotov (2015a) and Anderson Larch, and Yotov (2015b) offer empirical support for this 
theoretical possibility in the case of NAFTA and TTIP, respectively. 
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the channels that we discussed earlier, e.g. via Equation (1). In sum, trade liberalization 

will make domestic investment in Singapore more attractive, which in turn will lead to 

more output, more expenditure, and more trade. 

Finally, we discuss the effects of trade liberalization on FDI. These effects are due to the 

fact that trade liberalization will also alter the investment patterns for technology capital. 

These relationships are captured by Equation (8). Some of the impact of trade 

liberalization on FDI is similar to the impact of trade liberalization on accumulation of 

domestic physical capital. However, ALY’s model also unveils some additional channels 

through which trade liberalization will affect FDI. Similar to the equation for physical 

capital, Equation (8) links FDI to trade through expenditures and through the IMR. 

Specifically, outward FDI from Singapore to any other country would be directly related 

to expenditure and inversely related to the IMR in Singapore. As before, the intuition for 

this result is that expenditure in Singapore is proportional to the value of marginal product 

of technology capital in this country, while the IMR captures the direct and the opportunity 

costs of investing in technology capital in Singapore. Thus, since trade liberalization 

between US and Singapore would lead to increased expenditure and lower IMRs in the 

two liberalizing countries, we expect that this will promote outward FDI in each of these 

countries.  

In addition to establishing that expenditure and the prices of consumption and investment 

goods are key structural determinants of investment in technology capital, Equation (8) 

points to two additional factors that will affect FDI. Specifically, (8) reveals that outward 

FDI originating from Singapore will be inversely related to the stock of technology capital 
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(Mj) in this country. As noted earlier, this relationship is a reflection of the law of 

diminishing marginal productivity of technology capital. Finally, Equation (8) implies that 

trade will affect inward FDI in Singapore through the country’s value of output (Yj). The 

intuition for this result is that larger nominal income in Singapore means larger value of 

marginal product of incoming FDI. Thus, by making the country richer, trade liberalization 

between Singapore and the US will attract more FDI in each of the two liberalizing 

countries. Lastly, we note that the increase in FDI and technology capital in Singapore 

will lead to additional changes in nominal output and expenditure, which will trigger 

further, even though secondary in nature, changes in bilateral trade and in the multilateral 

resistances. Thus, also affecting (at least in theory) all other countries in the world. 

3.2.2. On the economic impact of FDI liberalization 

 

An important feature of ALYs framework, especially in relation to our analysis of the 

impact of FDI in the Asia-Pacific region, is that the model can capture the effects on trade, 

investment, and real GDP per capita of FDI liberalization, which nowadays takes a central 

stage in the negotiations of contemporary economic integration agreements. 12  The 

effects of liberalizing investment in ALY’s framework are captured by an increase of (ωij) 

in Equation (8) and, similar to the effects of trade liberalization, removing or decreasing 

the barriers to FDI will have a direct and an indirect economic impact. According to 

Equation (8), the direct effect of a bilateral removal of the barriers to FDI between 

Singapore and US would be an immediate increase in FDI between the two liberalizing 

                                                           
12 See discussion in Footnote 1. 
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partners in each direction, i.e. this will lead to more outward and to more inward FDI in 

Singapore.  

The indirect effects of FDI liberalization are channeled through Equations (5) and (6). 

According to Equation (5), the increase in inward FDI will lead to an increase in nominal 

output/income. According to Equation (6), the increase in FDI will also alter expenditure 

through three channels: (i) increased nominal output will lead to more expenditure; (ii) 

increased payments to incoming FDI would lower expenditure; and (iii) increase 

payments to outward FDI would once again increase expenditure. Whether expenditure 

increases or decreases for specific countries is an empirical question, to which we will 

come back in our counterfactual analysis. 

The changes in income and expenditure due to FDI will also affect the trade flows of both 

the liberalizing countries and of all other countries in the world through Equation (1). In 

addition, the changes in country size will lead to changes in the multilateral resistances, 

which in turn will lead to more general equilibrium effects. A subtle, but potentially 

important, channel through which FDI liberalization will have an additional (indirect) effect 

on FDI is through accumulation of technology capital. Specifically, by altering expenditure 

and the inward multilateral resistances, FDI liberalization will further stimulate technology 

capital accumulation in the liberalizing countries, which in turn will lead to more FDI not 

only among them but also increase outward FDI to all other countries in the world with 

further implications for income and expenditure in the liberalizing partners.  

In sum, the analysis in this section demonstrated how the structural system of ALY 

captures and decomposes a series of direct and indirect channels through which trade 
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and investment liberalization may affect trade, investment, income and real GDP in the 

liberalizing countries as well as in all other countries. We capitalize on these structural 

properties of system (1) - (8) in Section 5, where we quantify the impact of FDI and trade 

liberalization in the Asia-Pacific region on the countries in this area as well as on the 

countries in the rest of the world. Before that, we present the data for the analysis.  

 

4. Data: Description and sources 
 

In order to quantify the impact of FDI and trade liberalization in the Asia-Pacific region, 

we rely on ALY’s dataset, which covers 89 countries in 2011 and includes data on foreign 

direct investment, trade flows, gross domestic product (GDP), employment, and physical 

capital.13 Without going into details, we note that the original data on GDP, employment, 

and capital stocks are from the Penn World Tables 8.0.14 The trade data come from the 

United Nations Statistical Division (UNSD) COMTRADE database. Finally, the bilateral 

                                                           
13 2011 was determined based on availability of capital stock data. The list of countries and their respective 

labels in parentheses includes Angola (AGO), Argentina (ARG), Australia (AUS), Austria (AUT), 

Bangladesh (BGD), Belarus (BLR), Belgium (BEL), Brazil (BRA), Bulgaria (BGR), Canada (CAN), Chile 

(CHL), China (CHN), Colombia (COL), Croatia (HRV), Czech Republic (CZE), Cyprus (CYP), Denmark 

(DNK), Ecuador (ECU), Egypt (EGY), Estonia (EST), Finland (FIN), France (FRA), Germany (DEU), Ghana 

(GHA), Greece (GRC), Hong Kong, China (HKG), Hungary (HUN), India (IND), Indonesia (IDN), Iran (IRN), 

Ireland (IRL), Israel (ISR), Italy (ITA), Japan (JPN), Kazakhstan (KAZ), Kenya (KEN), Republic of Korea 

(KOR), Kuwait (KWT), Lebanon (LBN), Lithuania (LTU), Latvia (LVA), Luxembourg (LUX), Macedonia 

(MKD), Malaysia (MYS), Malta (MLT), Mexico (MEX), Morocco (MAR), Netherlands (NLD), New Zealand 

(NZL), Nigeria (NGA), Norway (NOR), Pakistan (PAK), Peru (PER), Philippines (PHL), Poland (POL), 

Portugal (PRT), Qatar (QAT), Romania (ROU), Russia (RUS), Saudi Arabia (SAU), Singapore (SGP), 

Slovak Republic (SVK), Slovenia (SVN), South Africa (ZAF), Spain (ESP), Sweden (SWE), Switzerland 

(CHE), Syria (SYR), Thailand (THA), Turkey (TUR), Ukraine (UKR), United Kingdom (GBR), United States 

(USA), Uzbekistan (UZB), Venezuela (VEN), and Viet Nam (VNM). 
14 The Penn World Tables are now hosted and maintained by the Groningen Growth and Development 
Centre and reside at http://www.rug.nl/research/ggdc/data/pwt/, and we refer the reader to Feenstra, Inklaar 
and Timmer (2013) for further details on the dataset. 

http://www.rug.nl/research/ggdc/data/pwt/
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data on stock values of FDI are from the United Nations Conference on Trade and 

Development (UNCTAD), supplemented with data from Organization for Economic Co-

operation and Development (OECD).15 In addition to actual data, in order to perform the 

counterfactual analysis, we rely on a series of calibrated parameters that were 

constructed and collected by ALY. All variables and parameters are summarized in Table 

1, and we refer the reader to ALY for a more detailed description of the data and the 

calibrated parameters. 

Importantly for the purpose of the current analysis, while data availability did not allow us 

to cover all of the ESCAP member states, our data includes all major economic players 

in the Asia-Pacific region including the following ESCAP countries (ISO country codes in 

parenthesis): Australia (AUS), Bangladesh (BGD), China (CHN), Hong Kong (China) 

(HKG), India (IND), Indonesia (IDN), Iran (IRN), Japan (JPN), Kazakhstan (KAZ), 

Republic of Korea (KOR), Malaysia (MYS), New Zealand (NZL), Pakistan (PAK), 

Philippines (PHL), Russian Federation (RUS), Singapore (SGP), Thailand (THA), Turkey 

(TUR), Uzbekistan (UZB), and Viet Nam (VNM).  

In terms of geographic coverage, our data cover countries from all five major ESCAP 

regions including (i) East and North-East Asia (e.g. China and Japan), (ii) South-East Asia 

(e.g. Indonesia and Malaysia), (iii) South and South-West Asia (e.g. Bangladesh and 

India), (iv) North and Central Asia (e.g. Kazakhstan and the Russian Federation), and (v) 

the Pacific region (e.g. Australia and New Zealand). In terms of economic activity, 

                                                           
15 UNCTAD’s Bilateral FDI Statistics database can be found and accessed from UNCTAD’s web site at 
http://unctad.org/en/Pages/DIAE/FDI%20Statistics/FDI-Statistics-Bilateral.aspx. 

http://unctad.org/en/Pages/DIAE/FDI%20Statistics/FDI-Statistics-Bilateral.aspx
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according to official data from the ESCAP Statistics Division, the countries in our sample 

account for more than 98% of Gross Domestic Product, more than 98% of the Gross 

Capital Formation, and more than 97% of both total exports of goods and services and 

total imports of goods and services among all ESCAP states in 2011, which is the baseline 

year of our investigation. 
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Table 1: Summary of the model's endogenous variables, exogenous variables, 
and parameters 

 

Variables/Parameters Value Description Data/Calibration 

Endogenous 
Variables    

Xij Matrix Trade flows UNIDO, COMTRADE 

Kj Vector Physical capital 
Penn World Tables 
8.0 

Mj Vector Technology capital Calibrated 

Yj Vector Income UNIDO, COMTRADE 

Pj Vector Inward MRT Calibrated 

Πj Vector Outward MRT Calibrated 

Ej Vector Expenditure Calibrated 

Exogenous Variables    

Lj Vector Labor Endowment 
Penn World Tables 
8.0 

Aj/γj Vector Technology Parameter Calibrated 

Parameters    

N 89 Number of countries Given by data set 

tij Matrix Trade cost matrix Calibrated 

ωij Matrix FDI friction matrix Calibrated 

σ 6 Elasticity of substitution 
Head and Mayer 
(2014) 

β 0.98 Discount factor Yao et al. (2012) 

αj Vector Capital share in production 
Penn World Tables 
8.0 

δj Vector 
Adjustment costs for physical and technology 
capital 

Penn World Tables 
8.0 

ηj Vector 

Share of technology capital of a country to all 
destinations as a share from total world 
technology capital Calibrated 

φj Vector FDI share in production Calibrated 

Source: Authors. 
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5. On the impact of FDI and trade in the Asia-Pacific region 
 

This section offers a quantitative evaluation of the impact of FDI and trade liberalization 

in the Asia-Pacific region. In order to perform the analysis, we use the structural system 

of trade-and-investment (1) - (8) along with the data and calibration parameters that we 

presented in Section 4. 

5.1. On the impact of FDI in the Asia-Pacific region 

 

First, we present and discuss the results from a hypothetical scenario that eliminates FDI 

for the Asia-Pacific countries in the sample in 2011, while preserving FDI for all other 

countries in the sample. In order to perform the analysis, we calibrate our eight-equation 

system (1) - (8) to fit the observed levels of trade and foreign direct investment perfectly, 

and then we use it to perform the counterfactual experiment of shutting off all inward and 

outward FDI for the ESCAP member states from the Asian-Pacific region in our sample.  

We focus on the impact of FDI on four key economic outcomes that have been of 

significant interest to academics and policy makers alike. Specifically, first, we construct 

and report the percentage changes in real total exports for each country i, i.e. ∑ 𝑋𝑖𝑗/𝑃𝑖𝑗 . 

Note that the changes are calculated as a change from the world without FDI to a world 

with FDI, i.e. a positive index should be interpreted as increase in trade due to FDI. 

Then, in order to shed more light on the relationship between FDI and trade, we study the 

impact of FDI on trade costs. To do so, we capitalize on the structural gravity theory and, 

in particular, on the fact that Equation (1) decomposes the determinants of bilateral trade 
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into two components; a size term, (
𝑌𝑖𝐸𝑗

𝑌
), and a total trade cost term, (

𝑡𝑖𝑗

𝛱𝑖𝑃𝑗
)
1−𝜎

, which 

combines the impact of bilateral trade costs (𝑡𝑖𝑗) and of general equilibrium trade costs 

(𝛱𝑖𝑃𝑗). Agnosteva, Anderson and Yotov (2014) define the trade cost term as Constructed 

Trade Bias (CTB) and discuss a series of attractive features of CTB. In terms of reporting 

and interpretation: (i) We follow Agnosteva, Anderson and Yotov (2014) to report 

aggregated weighted averages of 𝐶𝑇𝐵𝑖𝑗 for each exporter using expenditure shares as 

weights, i.e., (𝐶𝑇𝐵𝑖 = ∑ (
𝐸𝑗

∑ 𝐸𝑘𝑘≠𝑖
𝐶𝑇𝐵𝑖𝑗)𝑗≠𝑖 ); (ii) We note that, by definition, 𝐶𝑇𝐵𝑖𝑗 takes a 

value of one for frictionless trade between countries and zero for prohibitive trade costs. 

Thus, an increase in 𝐶𝑇𝐵𝑖𝑗 should be interpreted as a fall in the total bilateral trade cost 

bill between two partners, which, all else equal, should be associated with more trade; 

(iii) Finally, since in our model FDI does not have any impact on bilateral trade frictions 

(𝑡𝑖𝑗), all changes in CTB that we obtain and report are triggered exclusively by the impact 

of FDI on the multilateral resistances through changes in country size. 

Third, we report indexes that capture the impact of FDI on real GDP per capita (RGDPpC). 

Once again, a positive RGDPpC index should be interpreted as increase in real GDP per 

capita due to FDI. 

Finally, we construct and report the percentage change in physical capital in response to 

FDI. Once again, the indexes for physical capital are calculated as a change from the 

world without FDI to a world with FDI, i.e. a positive index should be interpreted as 

increase in physical capital due to FDI.  
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The results from our counterfactual experiment are presented in Table 2. In order to ease 

exposition, we only report explicitly the indexes for the Asia-Pacific countries in our 

sample. All other countries are aggregated in a rest-of-world (ROW) region. Country 

names appear in column (1) of Table 2. Columns (2) to (5) of Table 2 offer the country-

specific values of our calibrated parameters, as well as the average values for the ROW 

region. Columns (6), (7), (8) and (9) report the changes in total exports, total trade costs 

(𝐶𝑇𝐵𝑖), real GDP per capita, and physical capital accumulation, respectively, that we 

obtain as a result of eliminating all inward and outward FDI flows to and from the Asia-

Pacific ESCAP countries in our sample. 
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Table 2: On the economic impact of FDI and trade liberalization in the Asia-Pacific region 

  Model Parameters FDI Effects Trade Liberalization Effects 

  α φ η δ Exports  CTB 
Real 
GDP Capital Exports CTB 

Real 
GDP 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

AUS 0.44 0.05 0.01 0.04 27.40 11.17 14.83 9.23 53.40 48.58 3.26 

BGD 0.47 0.00 0.00 0.04 -4.58 -4.76 0.19 -0.11 60.82 54.73 3.94 

CHN 0.46 0.01 0.18 0.05 -10.93 -11.55 1.81 1.13 45.22 38.86 4.83 

HKG 0.48 0.23 0.01 0.04 151.14 8.65 131.82 89.58 97.76 85.11 6.82 

IDN 0.54 0.02 0.01 0.04 4.03 -0.39 4.50 3.05 47.76 38.27 6.90 

IND 0.50 0.01 0.04 0.06 -12.00 -13.72 2.22 1.59 70.08 62.18 4.86 

IRN 0.74 0.00 0.01 0.06 -3.64 -3.92 0.32 0.26 31.16 26.17 4.01 

JPN 0.39 0.00 0.07 0.05 -9.28 -10.05 1.30 0.93 52.19 45.86 4.39 

KAZ 0.58 0.06 0.00 0.04 30.90 13.73 15.13 8.49 43.12 38.23 3.56 

KOR 0.50 0.01 0.02 0.05 -1.07 -3.04 2.16 0.97 51.72 41.98 6.95 

MYS 0.47 0.03 0.01 0.06 8.70 0.98 7.70 4.71 38.48 25.69 10.23 

NZL 0.43 0.08 0.00 0.04 35.33 18.93 13.80 6.03 57.10 51.64 3.60 

PAK 0.47 0.01 0.00 0.06 -14.41 -16.13 2.07 1.58 67.22 60.22 4.37 

PHL 0.64 0.01 0.00 0.05 2.29 -2.74 5.20 4.19 46.68 23.76 18.55 

RUS 0.26 0.01 0.03 0.04 -6.18 -6.73 0.64 -0.33 43.42 40.57 2.06 

SGP 0.56 0.18 0.00 0.05 80.44 -6.25 92.87 63.52 49.00 26.43 17.91 

THA 0.61 0.04 0.01 0.07 6.27 -3.71 10.45 7.11 49.59 31.61 13.74 

TUR 0.56 0.04 0.01 0.06 3.24 -3.31 6.80 3.31 75.13 61.96 8.15 

UZB 0.47 0.00 0.00 0.03 0.51 0.25 0.26 0.07 72.79 64.96 4.75 

VNM 0.47 0.01 0.01 0.05 0.87 0.33 0.53 -0.25 55.83 50.39 3.62 

ROW 0.49 0.06 0.01 0.05 -1.92 0.89 -0.95 -2.87 22.93 13.08 1.71 
Notes: Column (1) of this table lists the country abbreviations. Columns (2) to (5) present the model parameters including: capital shares α, in 
Column (2), production shares of FDI φ, in Column (3), country shares of technology capital η, in column (4), and depriciation rates δ, in 
Column (5). Column (6) to (9) report the results of our counterfactual analysis of the effects of FDI for the Asia-Pacific countries and for a rest-
of-the-world (ROW) aggregate region. Column (6) reports the percentage change in total exports. Column (7) reports the percentage change in 
the physical capital stock, column (8) reports the percentage change in real GDP per capita, and column (9) reports the percentage change in 
the constructed-trade-bias (CTB). Finally, columns (10) to (12) report the results from a uniform 10% reduction in trade costs for the ESCAP 
members. Column (10) reports percentage change in exports, column (11) reports the percentage change in the constructed-trade-bias (CTB), 
and column (12) reports the percentage change in real GDP per capita. See text for further details. Source: Authors.  
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Several findings stand out from our estimates of the impact of FDI on exports in the Asia-

Pacific region. First, the estimates in column (6) of Table 2 reveal that the impact of FDI 

on trade in the Asia-Pacific region has been very significant. Specifically, our estimates 

show that, on average, FDI has led to an increase in the exports of the ESCAP member 

states from the Asia-Pacific region by 7.0%. Thus, our results suggest that, on average, 

FDI has stimulated/complemented exports from the Asia-Pacific region. Second, we find 

that the average effect of FDI to and from the Asia-Pacific region on the total exports of 

the countries in the rest of the world is negative but relatively small, on average about -

1.9%. This impact on ROW is channeled through the general equilibrium forces that we 

described in Sections 3.2.1 and 3.2.2. 

Third, we also find that the impact of FDI on the exports of the Asia-Pacific countries has 

been quite uneven, ranging from 151% to -14%. Some countries, such as Hong Kong 

(China), Singapore, New Zealand, and Kazakhstan, see substantial increases in their 

total exports due to FDI, suggesting that for this group of countries FDI and trade are 

complements: i.e. allowing for FDI will also stimulate trade.16 Other countries, such as 

Pakistan, India and China actually see a fall in their total exports. Hence, our estimates 

suggest that for these countries FDI and trade are substitutes. 

The variation in the net FDI position of the countries in our sample offers a possible 

explanation for the heterogeneous (and even opposing) results regarding the relationship 

                                                           
16 Unlike many of the former Soviet Republics that have struggled to attract FDI, Kazakhstan has been 
quite successful in this area. “Kazakhstan has adopted a series of reforms to liberalize its economy and 
facilitate foreign investment. The decade of 1999-2009 witnessed FDI multiplying ten-fold, which enabled 
to boost oil and gas production. Between 2005 and 2015, the country attracted USD 215 billion worth of 
FDI. In 2016 FDI amounted to USD 9 billion, an increase of 126% compared to 2015.” 
(https://en.portal.santandertrade.com/establish-overseas/kazakhstan/investing). 

https://en.portal.santandertrade.com/establish-overseas/kazakhstan/investing
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between FDI and trade in the Asia-Pacific region. In support of this argument, Figure 1 

plots the change in total exports against the net (inward minus outward) FDI position of 

countries. For countries in which trade has increased following FDI liberalization, such as 

Hong Kong (China), Singapore, New Zealand and Kazakhstan, the total value of inward 

FDI is larger than the total value of outward FDI, i.e. these countries are net FDI recipients. 

In countries whose trade has fallen in response to FDI, such as Pakistan, India and China, 

the total value of inward FDI is smaller than the total value of outward FDI, i.e., their net 

FDI position is negative. Those countries substitute exports against FDI if FDI restrictions 

are lifted, i.e. trade and FDI are substitutes in these cases. Hence, even when accounting 

for all general equilibrium forces, we still see a clear positive relationship between the net 

FDI position and the change in total exports following FDI liberalization. 
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Figure 1: FDI impact on trade and the net FDI position (without HKG and SGP) 

 

 

 

 

 

 

 

 

Source: Authors. 

 
In order to gain further intuition about the relationship between FDI and trade in the Asia-

Pacific region, we proceed with a discussion of the impact of FDI on trade costs, which, 

as discussed earlier, we are going to measure as changes in properly aggregated CTB 

indexes. Before we present our findings, we remind the reader that changes in FDI have 

no direct effect on bilateral trade costs in our framework. However, changes in FDI would 

affect general equilibrium trade costs and, therefore, total bilateral trade costs via the 

multilateral resistances.  

CTB percentage changes are reported in column (7) of Table 2. Our estimates reveal that 

FDI has had a sizable positive impact on trade flows by decreasing the total trade cost 
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bill (increase of CTB) for eight of the Asia-Pacific ESCAP members including New 

Zealand, Kazakhstan, Australia, and Hong Kong (China). The explanation for this result 

is that the significant impact of FDI on the size of these economies have resulted in more 

prominent roles for them in the world trade system, which is captured technically by larger 

weights in the multilateral resistance system. We also obtain positive but small effects of 

FDI on trade costs for Malaysia, Viet Nam and Uzbekistan. However, the impact of FDI 

on trade costs for most of the ESCAP members has been negative, i.e., higher trade 

costs, suggesting that FDI has led to larger multilateral trade resistance for these 

countries. Concentration of economic activity in the few ‘winners’ from FDI and diversion 

from the rest may explain this result. 

Next, we turn to the relationship between FDI and real GDP per capita. The estimates 

from column (8) of Table 2 reveal that the impact of FDI on real GDP per capita in the 

Asia-Pacific region has been significant as well. Our estimates reveal that the average 

effect of FDI on real GDP per capita in the ESCAP member countries is about 7.1%.17 In 

addition, we find that, without any exception and despite the negative impact of FDI on 

total exports that we documented earlier in this section, the FDI effects on real GDP per 

capita are positive for all Asia-Pacific countries in our sample. The real GDP per capita 

gains range from 132% for Hong Kong (China) to 0.2% for Bangladesh.18 We view the 

variation in the impact of FDI on real GDP per capita as mostly intuitive and below we 

                                                           
17 This index is obtained as output-weighted average across the Asia-Pacific countries in our sample. 
18 We remind the reader that the increase in real GDP per capita in our framework does not translate directly 
into increased consumption/welfare. The two reasons for this are that: (i) only part of consumer’s income is 
used for consumption (the other part is used for investment); and (ii) the stream of consumption should be 
properly discounted to take into account the dynamic nature of our framework. We refer the reader to ALY 
for welfare analysis. 
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point to some possible explanations for it. Finally, we find that, on average, the effects of 

FDI to and from the Asia-Pacific region on real GDP per capita in the rest of the world is 

negative (-1%). These effects are due to direct and to indirect (GE) forces that are 

triggered by FDI, which, as discussed earlier, ultimately decrease exports from the ROW 

but also lead to higher prices in this aggregate region. 

To understand the mechanisms that translate the removal of FDI into real GDP per capita 

effects, we plot the obtained real GDP per capita changes against a series of 

parameters.19 First, in Figure 2, we plot the real GDP per capita changes against the 

country-specific production shares of FDI (φ). As can be seen from Figure 2, a larger 

production share implies larger gains from FDI opening. Intuitively, when counterfactually 

shutting of FDI, the negative consequences on real GDP per capita will be larger if the 

importance of FDI in production is bigger for a country.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
19 We caution the reader that the figures that we produce and discuss are only suggestive of the underlying 
links in our framework, where, as discussed in Sections 3.2.1 and 3.2.2, there is a series of GE channels 
that may influence our real GDP per capita estimates. Furthermore, one may worry that outliers, such as 
Hong Kong (China) and Singapore, drive some of the correlations that we present. We therefore present 
all figures excluding Hong Kong (China) and Singapore (see Figures 1a-6a). These outliers do not drive 
the relationships. Overall, we find the results in Figures 1-6 informative. 
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Figure 2: FDI impact on real GDP per capita and the production shares of FDI (φ) 
(without HKG and SGP) 

Source: Authors. 

Next, in Figures 3 to 5 we investigate the relationship between the real GDP per capita 

effects and inward, outward and net (inward-outward) FDI, respectively. We find that the 

real GDP per capita changes and inward and net FDI are positively linked, while real GDP 

per capita changes and outward FDI are negatively linked: higher inward, lower outward 

and higher net FDI positions drive larger positive real GDP per capita effects from FDI 

liberalization. Economically, the implication is that a country with a positive net FDI 

position (i.e., more inward than outward FDI), has profited more from FDI liberalization, 

as it took the opportunity to use the additional possibilities of employing (relatively cheap) 

foreign technology capital for production at home. 
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Figure 3: Inward FDI and GDP per capita (without HKG and SGP) 

 

 

 

 

 

 

 

           Source: Authors. 

Figure 4: Outward FDI and GDP per capita (without HKG and SGP) 
 

 

 

 

 

 

 

               Source: Authors. 
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Figure 5: FDI impact on real GDP per capita and net FDI position (without HKG 
and SGP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

               Source: Authors. 

 
 

Finally, to investigate the effects between real GDP per capita and trade, we also plot in 

Figure 6 the relationship between the real GDP per capita change and the change in total 

exports induced by FDI liberalization. The figure suggests a positive relationship, i.e., 

larger trade changes induced by opening up to FDI also lead to larger real GDP per capita 

gains. It seems from the figure that this relationship is driven mainly for the countries with 

large positive trade and real GDP per capita gains, while for the countries with negative 

trade effects (mainly explained by their initial net FDI position) the relationship is less 

pronounced.  
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Figure 6: FDI impact on real GDP per capita and the change in total exports (without 
HKG and SGP) 

 

 

 

 

 

 

 

 

       Source: Authors. 

 

It is interesting to see whether FDI in the Asia-Pacific region has stimulated or impeded 

investment in domestic physical capital. To shed some light on this relationship, in column 

(9) of Table 2 we report percentage changes in physical capital for each of the ESCAP 

countries in our sample as well as for the rest of the world. Before we present our findings, 

we remind the reader that our experiment evaluates the impact of both inward and 

outward FDI in all ESCAP members in the Asia-Pacific region in a general equilibrium 

setting, and our estimates should be interpreted accordingly.20 Our estimates suggest 

                                                           
20 Our framework allows for alternative scenarios that study the impact of only inward or only outward FDI. 
It can also be used to evaluate the effects of FDI between specific pairs of countries. 
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that FDI in the Asia-Pacific region has had a significant positive influence on domestic 

investment in physical capital in Hong Kong (China), Singapore, Australia and 

Kazakhstan. All of these economies have been engaged in intensive FDI activities. We 

also observe that the impact of FDI on physical capital accumulation has been positive 

but relatively small for many other ESCAP members from the Asia-Pacific region. 

According to our estimates, on average, FDI has led to an increase in the physical capital 

of the ESCAP member states from the Asia-Pacific region by 3%. This suggests that, on 

average, FDI has been a complement to domestic investment in physical capital 

accumulation in this region.21 Finally, we also obtain some negative (but small) changes 

in physical capital in response to FDI for three countries including Russia, Viet Nam, and 

Bangladesh. These negative estimates are a result of the general equilibrium forces and 

interactions that are captured in our framework, as described in Sections 3.2.1 and 3.2.2. 

5.2. On the impact of trade liberalization in the Asia-Pacific region 

 

This section complements the FDI analysis from the previous section by presenting and 

discussing results from an experiment that quantifies the impact of trade liberalization in 

the Asia-Pacific region. Specifically, we reduce trade costs by 10% for the exports and 

for the imports of all ESCAP member countries with their trading partners in the sample 

in 2011, i.e., we simulate a scenario that reduces bilateral trade costs (𝑡𝑖𝑗 ) by 10% 

                                                           
21 We remind the reader that the indexes that we report capture the direct and the indirect impact of FDI on 
domestic physical capital accumulation in a general equilibrium setting. An attractive feature of the 
theoretical framework of ALY is that it delivers analytical expressions that can be translated into 
econometric models that allow for a test of the direct causal relationship between FDI and physical capital 
accumulation. While clearly important, such analysis is beyond the scope of this study. 
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(0.9 × 𝑡𝑖𝑗 ) if the exporter i or importer j is an ESCAP member from the Asia-Pacific 

region.22  

Before we present our findings, we note that, according to the structural gravity Equation 

(1), the direct/partial equilibrium effect of a 10% uniform reduction in bilateral trade costs 

for the ESCAP countries would be a uniform increase of 70% in the bilateral trade flows 

for all of the effected trade relationships, i.e. for bilateral trade between any ESCAP 

country and each of its trading partners.23  

Estimation results of the impact of trade liberalization of the described scenario on 

exports, total trade costs, and real GDP per capita are presented in columns (10) to (12), 

respectively, of Table 2. Similar to the presentation of the results from the FDI scenario 

from the previous section, we only report results for the ESCAP members from the Asia-

Pacific region and for the rest-of-the-world aggregate region.  

The estimates from column (10) reveal that the initial uniform trade-cost decrease of 10% 

for all Asia-Pacific countries has had large and positive, but quite heterogeneous impact 

on the exports of the ESCAP members. Exports have increased the most for Hong Kong 

(China) and Turkey while the countries that have enjoyed the smallest increase in exports 

are Iran and Malaysia. Given that the initial decrease in bilateral trade costs is identical 

for all ESCAP members, the heterogeneous response that we obtain is due to the general 

                                                           
22 As mentioned earlier, the choice for reducing trade costs by 10% is motivated by recent findings from 
ESCAP analysis of trade costs in the Asia-Pacific region.  
23 The partial effect of 70% is obtained as (0.91−𝜎 − 1) × 100% = (0.9−5 − 1) × 100% = 70%, with our 
preferred calibrated value of 𝜎=6. 
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equilibrium forces in our framework. Specifically, size effects drive part of this response 

and part of it should be attributed to the changes in total trade costs.  

To substantiate this argument, in column (11) of Table 2 we report percentage changes 

in CTBs as comprehensive trade cost indexes that correspond to the initial 10% reduction 

in bilateral trade costs for the ESCAP members. The CTB estimates from column (11) 

offer two insights. First, we see that the initial uniform reduction in bilateral trade costs 

has generated quite heterogeneous response in total trade costs among the ESCAP 

members.24  The variation in the CTB indexes is due to the GE forces that operate through 

the multilateral resistances. Second, we see that the reduction in total trade costs is not 

sufficient to explain the increase in exports from column (10). Consistent with theory, the 

differences between the two columns are due to the changes in country size, which are 

triggered by the initial trade liberalization shock. 

We gain further intuition about the impact of trade liberalization on the sizes of the 

countries in the Asia-Pacific region from column (12) of Table 2, where we report changes 

in real GDP per capita. Trade liberalization affects real GDP via two channels. 

Specifically, focusing on the liberalizing ESCAP members, trade liberalization would 

result in higher factory-gate prices, through lowering the OMRs for the liberalizing 

counties, as captured by Equation (4) of our theory. In addition, trade liberalization would 

further increase real GDP in the liberalizing countries by lowering the prices of 

consumption and investment goods through lower IMRs. 

                                                           
24 We remind the reader that CTB are constructed as power transforms and, therefore, the CTB changes 
that we report in column (11) of Table 2 should be compared to the corresponding 70% power 
transformation of the 10% decrease in bilateral trade costs. 
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Consistent with this intuition, the estimates from column (12) reveal that trade 

liberalization leads to increases in real GDP per capita in all ESCAP members. 

Furthermore, we find that the effect of trade liberalization through this channel is quite 

heterogeneous. The impact on real GDP per capita is the strongest for the Philippines 

and Singapore, while Russia and Australia would enjoy the smallest increase in real GDP 

per capita. We also obtain a small positive impact on real GDP per capita in the rest-of-

the-world region. The explanation for this result is that, while we do liberalize trade 

between the Asia-Pacific countries and the rest of the world (which explains the positive 

impact), the ROW region is significantly larger as compared to the ESCAP countries 

(which explains the small impact for ROW). 

6. Concluding remarks, caveats and future work 
 

We utilized the methods of Anderson, Larch and Yotov (2017) in order to quantify the 

economic impact of foreign direct investment and trade (liberalization) in the Asia-Pacific 

region. Our estimates reveal that both FDI and trade have been significant drivers of 

economic activity in the Asia-Pacific region. At the same time, we document significant 

heterogeneity in the impact of FDI and trade among the ESCAP member countries. FDI 

has led to more exports in most countries form the Asia-Pacific region, however, we also 

find that the exports of some ESCAP members have fallen as a result of FDI. We also 

find that the FDI impact on real GDP per capita has been positive across all ESCAP 

members in the Asia-Pacific region. Similarly, we simulate a hypothetical scenario of a 

uniform 10% decrease in all bilateral trade costs for the ESCAP countries to find that the 
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impact of trade liberalization in the Asia-Pacific region has been strong but also quite 

heterogeneous among the ESCAP members.  

While our focus has been limited to structural analysis of the impact of FDI and trade 

liberalization on several key economic outcomes (e.g. export, domestic investment, and 

real GDP per capita), the large indexes that we obtain in terms of those economic 

indicators and the wide variation across geographic regions point to possible strong 

impact of FDI and trade in other areas including employment, economic growth, the 

environment, etc. In combination with the relatively small share of FDI in gross national 

outcome and the significant scope for further trade liberalization in the Asia-Pacific region, 

our results suggest significant potential gains from further FDI and trade liberalization.  

We finish our study with a brief discussion of several extensions of ALY’s framework, 

which we believe have the potential to generate important additional policy insights 

beyond the current analysis. 

➢ An interesting and important extension of our ALY’s aggregate framework would 

be to introduce a sectoral dimension. Costinot et al. (2012) and Anderson and van 

Wincoop (2004) demonstrate the importance of allowing for sectoral differences 

within the structural gravity model of trade. In combination with the dynamic 

investment channels in ALY’s framework, a sectoral model of trade, physical 

capital accumulation and FDI would enable researchers and policy makers to study 

the impact of trade, investment and their interactions on structural changes in the 

Asia-Pacific economies.  
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➢ On a related note, and parallel to the analysis of Caliendo and Parro (2015) who 

extend the structural gravity model of trade to allow for intermediates, we expect 

that introducing intermediate goods into the current dynamic trade-and-investment 

framework would have significant quantitative implications for the impact of trade 

and FDI on all key economic outcomes that may be of interest to policy makers. 

While we believe that extending ALY’s theory to introduce sectors and intermediate 

goods are natural and feasible directions for future work, we also note that such 

developments should be accompanied by the construction of corresponding 

databases of sectoral FDI. 

 

➢ Third, in order to develop the quantitative analysis in this study, we calibrated all 

bilateral trade costs as well as all bilateral FDI frictions. The main advantage of the 

calibration approach is that it enabled us to measure trade and FDI frictions 

comprehensively to match the actual data. However, an important disadvantage 

of the calibration method is that it does not allow for a decomposition of the different 

channels through which trade and FDI liberalization actually affect the 

corresponding trade and FDI flows. The structural gravity model of trade has been 

used to identify and study the determinants in hundreds of applications. However, 

as discussed in the literature review, the empirical FDI literature is lagging behind. 

A nice feature of ALY’s framework is that it delivers a structural FDI gravity system, 

which can be used along with the latest econometric techniques from the trade 

gravity literature in order to identify the causal links between FDI and its 

determinants as well as to decompose the impact of the latter. 
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➢ On a related note, ALY’s framework delivers analytical expressions for the 

relationships between FDI and income (see equation (5)) as well as between FDI 

and domestic investment in physical capital accumulation (see equation (7)). We 

believe that translating Equations (5) and (7) into econometric specifications and 

estimating those modes are promising directions for future work for at least two 

reasons. First, such econometric analysis would enable researchers to study the 

causal impact of FDI on income as well as to establish whether FDI stimulates or 

crowds out domestic investment. Second, in combination with the underlying 

theory, the estimates that are obtained from such econometric analysis could 

deliver the key (country-specific) structural parameters. 

 

➢ Finally, we believe that, due to its ability to consistently aggregate the impact of 

bilateral FDI into country-specific indexes and also to decompose their impact on 

the consumers and on the producers in each country, ALY’s framework can be 

nested successfully into a series of general equilibrium superstructures, including 

models that speak to sustainable development. For example, in combination with 

appropriate labor and environmental models, the impact of FDI on producer prices 

and on consumer prices can be translated into effects on inequality and jobs or 

into environmental outcomes. In addition, the accumulation of non-rival technology 

capital that is generated by our framework can be used to study the impact of FDI 

on technology transfer, which has been identified as one of the key drivers of 

sustainable development.  
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