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Abstract 
We employ the input-output framework and recent global value chain (GVC) results to construct 
the index of foreign financial services adoption in manufacturing (FFSAM) that captures the role 
of foreign financial services in facilitating domestic manufacturing production. The FFSAM index 
shows that foreign financial services adoption by Asian economies has rapidly caught up with the 
Western world between 2007 to 2017. Asian economies tend to deploy more foreign financial 
services from high-income economies than low-income economies, and in high-technology 
manufacturing industries than low-technology manufacturing industries. Manufacturing industries 
that produce for domestic consumption and for exports tend to attract different groups of financial 
servicification providers. It is found that the FFSAM index is affected by the GVC position, 
financial institution factors, and financial market characteristics. 
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1.  Introduction 

The development of the financial sector has been important for the manufacturing 

industries (Levine, 1997; Neusser and Kugler, 1998). Economies with well-developed financial 

markets can achieve comparative advantages in manufacturing production (Beck, 2002). The easy 

monetary policies and rising global money supply since the outbreak of COVID-19 have raised 

concerns that money may circulate within the financial markets but not facilitate production (IMF, 

2020). For example, Chinese President Xi stressed the important role of the financial sector in 

serving the real economy, especially for the manufacturing sector (Qiu et al., 2020). 

Foreign financial services can be used to strengthen a weak domestic financial sector. 

Harrison and McMillian (2003) find that borrowing from foreign financial institutions eased the 

credit constraint faced by domestic manufacturing firms in Ivory Coast. Similarly, using Chinese 

firm-level data, Feenstra et al. (2014) show that accessibility to foreign financial supports can ease 

manufacturing firms' credit constraints and improve their productivities.  

Therefore, an important question arises: how to measure the use of foreign financial 

services in the domestic manufacturing sector? To address both the adoption of foreign financial 

services and the integration of the foreign financial sector in the domestic manufacturing sector, 

we construct a new index, called the foreign financial services adoption in manufacturing 

(FFSAM), to characterize the use of foreign financial services in domestic manufacturing activities.  

We first quantify the foreign financial services adopted by the domestic manufacturing 

sector in value-added terms via the input-output framework and label it the cross-border financial 

servicification of manufacturing (CFSM) in this paper. “Servicification of Manufacturing” is 

defined as the use and bundled sales of services in the manufacturing sector (Lodefalk, 2013). We 

then follow Thangavelu et al. (2018) to focus on services as intermediate inputs for further 

manufacturing activities. Subsequently, we derive the FFSAM, which is given by the ratio of 

CFSM to total (both domestic and foreign) financial servicification of manufacturing. It is a 

country-specific ratio that measures the share of foreign financial services in total financial 

servicification used by domestic manufacturing production. 

The FFSAM has the following features. First, it is based on the decomposition of value-

added trade in services and global value chains (GVCs). Thus, it directly captures the added value 

originating from the foreign financial sector embodied in domestic manufacturing production and 
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provides a new perspective on analyzing the role of foreign financial services in domestic 

manufacturing activities.  

Second, the GVCs decomposition allows us to track the final uses of financial services in 

manufacturing activities, either for domestic consumption or for exports. 

Third, we work with the share of the foreign component in total adoption via the input-

output framework and derive policy implications for adopting foreign financial services against 

domestic financial services. Further, we investigate the determinants of FFSAM. 

Various studies showed the importance of foreign non-financial inputs (Kasahara and 

Rodrigue, 2008; Halpern et al., 2015; Feng et al., 2016). However, the role of foreign financial 

services in enhancing domestic manufacturing has not gotten much attention. Because of the 

unique characteristics of the financial sector and its linkages with the manufacturing sector, we 

focus on foreign financial services as inputs in the domestic manufacturing production.  

Asia is a new growing region of intermediating inputs trades and GVCs networks (Azmeh 

and Nadvi, 2014; Li et al., 2019). In this study, we focus on Asian economies as recipients of 

foreign financial services given their increasing importance in global financial markets and 

production networks. 

Specifically, applying the input-output framework and the recent GVCs literature, we 

quantify the evolution of foreign financial services adopted by domestic manufacturing production 

and draw related policy implications. Further, using the Asian Development Bank Multiregional 

Input-Output (ADB-MRIO) Table, we document several evolving and heterogeneous foreign 

financial services patterns in Asia, a growing center of the global production networks.  

To anticipate the results, we find that Asian economies have caught up with the Western 

world on sourcing foreign financial services for domestic manufacturing activities. However, the 

share of foreign financial services adopted in domestic manufacturing production shows a slight 

decline trend during our sample period of 2007 to 2017. Relative to the low-income region, the 

high-income region provides more foreign financial services facilitating manufacturing production 

in Asia. And, high-technology manufacturing industries tend to rely more on foreign financial 

services than low-technology ones. The manufacturing industries that produce for domestic 

consumption and exports tend to attract different financial servicification providers. A preliminary 

investigation shows that, the FFSAM indexes of Asian economies are associated with their GVC 

positions of the manufacturing sector. 
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The rest of the paper is as follows. Section 2 provides a review of related studies. Section 

3 introduces the GVC decomposition method and the databases. Sections 4 and 5 describe and 

present some patterns of two focal variables: CFSM and FFSAM. Section 6 presents an analysis 

of determinants of the FFSAM. Section 7 offers some concluding remarks. 

 

2. Literature Review 

Our study relates to three strands of the literature. First, studies used the input-output 

framework to examine financial linkages between economic sectors. With a focus on European 

economies, Rueda-Cantuche et al. (2012) observe that the financial sector in Europe exhibits 

noticeably strong forward linkages with other sectors; that is, the financial sector provides added 

values to other segments of the economy.  

Freytag and Fricke (2017) use national input-output tables in Nigeria and Kenya and find 

that both the forward and backward linkages of the financial sector in Nigeria are much higher 

than those in Kenya; indicating the financial sector in Nigeria has stronger inter-sectoral 

connectedness of financial servicification.  

Choi (2020) constructed a theoretical model to study the interactions between input 

sourcing and financial linkages and provided empirical evidence using US firm-level data. The 

model assumes multinational companies prefer to work with downstream suppliers of intermediate 

inputs in countries with underdeveloped domestic financial institutions.  

Using the input-output (IO) flow data from the OECD Input-Output Tables from 1995 to 

2007, Turco et al. (2019) reported the “upstream or downstream financial dependence” results. 

They derive sectoral financial dependence measures via standard accounting concepts using firm-

level data and identify each sector’s upstream suppliers and downstream buyers from the IO tables. 

They find that the indirect channel of financial dependence, via the IO linkages, exhibits more 

substantial impacts than the direct effect. Its omission leads to an underestimated role of finance 

for economic growth. In our study, we take advantage of the econometrical decomposition 

approach from Wang et al. (2017) to directly measure the value-added financial flows that have 

been used by the domestic manufacturing sector in one economy. 

Second, there are studies on the role of services inputs in the manufacturing sector. Input-

output tables are quite commonly used in these studies. Baldwin et al. (2015) report that, between 

1985 and 2005, the share of domestic services value-added in Thailand’s machinery exports fell 
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from 94% to 40%, while sourcing of services from Japan, the US, and China increased. For the 

US markets, Delgado et al. (2020) document that many US firms in the sector of supply chain 

traded services provide high-quality services inputs to boost the performance of manufacturing 

industries.  

Thangavelu et al. (2018) used the OECD TiVA database to explore what determines the 

level of servicification. These authors found that Asian countries with more involvement and more 

upstream position in GVCs tend to possess higher levels of foreign services inputs. Liu et al. (2020) 

point out that, under the input-output context, the services sector provides value-added in various 

types of services. They combined the financial services and modern business services and found 

that value-added from financial and business services inputs can increase the comparative 

advantage of the manufacturing exports sector. The current paper focuses on financial services 

inputs and manufacturing production and infer the linkage and interaction between financial 

institutions and manufacturing industries.  

Third, although trade flows in financial services are different from international capital 

flows, they share some common trends. Appendix A1 presents a comparison between cross-border 

financial services and international capital flows.  

There are studies investigating the determinants of international capital flows. McCauley 

et al. (2019) used BIS consolidated banking statistics to show that European banks and their foreign 

subsidiaries mainly drove the post-GFC financial deglobalization. Utilizing the same dataset, Choi 

and Furceri (2019) found that cross-border banking inflows and outflows are negatively related to 

the uncertainty of the source country. Alberola et al. (2016) showed that, using capital flows data 

from the balance of payments statistics, an increase in international reserves can boost the 

international capital inflows but impede the outflows. Countries with good macroeconomic and 

institutional fundamentals tend to attract capital inflows (Alfaro et al., 2008; Fratzscher, 2012; 

Hannan, 2017). Further, Hardy (2019) showed that the reliance of EMEs borrowers on foreign 

bank credit has declined since the 2008 GFC and the pattern of reliance is quite heterogeneous 

across EMEs.  

International capital flows comprise hot money that may not be directly deployed in real 

economic activity. Many financial activities classified as trade flows in financial servicification, 

including merger and acquisition advisory provided by foreign investment banks, do not induce 

capital flows, but facilitate domestic manufacturing production. Therefore, our work is different 
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from studies focusing on capital flows, and our results can shed light on the linkage between 

foreign financial services adoption and development in domestic manufacturing. 

 

3. Global Value Chain (GVC) – Data and Methodology 

3.1 Database 

Our primary data source is the Asian Development Bank Multiregional Input-Output 

(ADB-MRIO) Database 2018, which provides input-output tables of a large number of economies 

in the Asian region. The database provides annual data from 2007 to 2017 and covers 24 Asian 

economies; namely, Bangladesh, Bhutan, Brunei, Cambodia, China, Hong Kong Special 

Administrate Region, India, Indonesia, Japan, Kazakhstan, Kyrgyzstan, Laos, Malaysia, Maldives, 

Mongolia, Nepal Pakistan, Philippines, Singapore, South Korea, Sri Lanka, Taiwan, Thailand, 

Vietnam. In addition, we consider data of 38 non-Asian economies in the database. The ADB-

MRIO Database includes 35 industry classifications, and the classifications c3 to c16 are 

manufacturing industries according to the International Standard Industrial Classification (ISIC) 

Revision 3. Appendix A2 lists these economies and industry classifications. 

To quantify the domestic and foreign contents of financial services in domestic 

manufacturing production, we employ the University of International Business and Economics 

(UIBE) GVC Indexes Database (RIGVC UIBE, 2016), which is based on the ADB-MRIO Tables 

2018. The UIBE GVC Indexes database has two main features. First, the UIBE GVC Indexes 

Database contains GVC decomposition results prepared by the renowned research team led by Zhi 

Wang and Shang-Jin Wei. Second, the database has been used in several official economic reports, 

including the 2019 Global Value Chain Development Report co-published by WTO, OECD, and 

the World Bank.  

 

3.2 GVC Decomposition 

The GVC decomposition framework was developed by Koopman et al. (2014) and Wang 

et al. (2017). In this subsection, we briefly discuss the methodology, which is the basis of our data 

construction procedure.  

First, we assume the international input-output table containing G economies and N 

industries. Based on the classical Leontief (1936) transformation, we have the matrix equation:  

𝑋𝑋 = 𝑍𝑍 + 𝑌𝑌 = 𝐴𝐴𝑋𝑋 + 𝑌𝑌 = (I − A)−1𝑌𝑌 = 𝐵𝐵𝑌𝑌, (1) 
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where 𝑋𝑋 = {𝑋𝑋1,⋯ ,𝑋𝑋𝑐𝑐,⋯ ,𝑋𝑋𝐺𝐺}′, 𝑌𝑌 = {𝑌𝑌𝑖𝑖1,⋯ ,𝑌𝑌𝑖𝑖𝑐𝑐 ,⋯ ,𝑌𝑌𝑖𝑖𝐺𝐺}′, 𝐴𝐴 = {𝐴𝐴𝑖𝑖1,⋯ ,𝐴𝐴𝑖𝑖𝑐𝑐 ,⋯ ,𝐴𝐴𝑖𝑖𝐺𝐺}′, X is the 

total output vector, 𝑋𝑋𝑐𝑐 is the total output vector of country c. Y is the final demand vector, 𝑌𝑌𝑖𝑖𝑐𝑐 is 

country c’s final demand with respect to country i’s each industry. Matrix A contains the input 

coefficients defined as 𝐴𝐴 ≡ 𝑍𝑍�𝑋𝑋��
−1

, where 𝑋𝑋� is the diagonal matrix with elements of X on the 

diagonal. Matrix B is the classical Leontief Inverse Matrix. Alternatively, (1) can be written as  
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Following Wang et al. (2017), we decompose the input A into 𝐴𝐴𝐷𝐷  and 𝐴𝐴𝐹𝐹 , where 𝐴𝐴𝐷𝐷 

contains the domestic input coefficients, and 𝐴𝐴𝐹𝐹 the foreign input coefficients. Then, we re-write 

(1) as: 

𝑋𝑋 = 𝑍𝑍 + 𝑌𝑌 = 𝐴𝐴𝑋𝑋 + 𝑌𝑌 = 𝐴𝐴𝐷𝐷𝑋𝑋 + 𝑌𝑌𝐷𝐷 + 𝐴𝐴𝐹𝐹𝑋𝑋 + 𝑌𝑌𝐹𝐹 = 𝐴𝐴𝐷𝐷𝑋𝑋 + 𝑌𝑌𝐷𝐷 + 𝐸𝐸. (3) 

By replacing the vectors (𝑌𝑌, 𝑌𝑌𝐷𝐷 , and 𝑌𝑌𝐹𝐹) with the GN-by-GN diagonal matrix (𝑌𝑌� , 𝑌𝑌𝐷𝐷� , 

and 𝑌𝑌𝐹𝐹� ) and defining the domestic Leontief Inverse Matrix as 𝐿𝐿 ≡ (𝐼𝐼 − 𝐴𝐴𝐷𝐷)−1, we can express the 

decomposition of production from the GVC perspective as: 

𝑉𝑉�𝐵𝐵𝑌𝑌� = 𝑉𝑉�𝐿𝐿𝑌𝑌𝐷𝐷� + 𝑉𝑉�𝐿𝐿𝑌𝑌𝐷𝐷� + 𝑉𝑉�𝐿𝐿𝐴𝐴𝐹𝐹𝐿𝐿𝑌𝑌𝐷𝐷� + 𝑉𝑉�𝐿𝐿𝐴𝐴𝐹𝐹�𝐵𝐵𝑌𝑌� − 𝐿𝐿𝑌𝑌𝐷𝐷��, (4) 

where 𝑉𝑉�𝐵𝐵𝑌𝑌�  consists of four GN-by-GN matrixes, capturing either domestic or foreign value added. 

Wang et al. (2017) and Liu et al. (2020) provide a detailed economic interpretation of the 

decomposition. Essentially, (4) shows that the production activities can be decomposed into a pure 

domestic component (the first term in (4)), a traditional trade component (the second term in (4)), 

and a GVC component (the third and fourth term in (4)). Figure 1 provides a schematic diagram 

of the decomposition (Li et al., 2019).  

In Figure 1, from the GVC and the traditional trade components, we can trace out the origin 

of the foreign content of domestic consumption and production. In the GVC component, which is 

the financial services used as inputs for further production, we can also distinguish between the 

inputs used for locally consumed production and the those used to produce exports. For example, 

the decomposition allows us to measure the foreign value added originated from the US service 

sector in China’s production of pharmaceuticals. In addition, the traditional trade component 
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captures the cross-border financial services directly consumed by the recipient. Further, the pure 

domestic component provides information on the value of the domestic content of one specific 

sector used in other domestic sectors. 

 

4. Cross-border Financial Servicification: Some Stylized Facts 
We label the foreign content of financial services used in the domestic manufacturing 

sector as the Cross-border Financial Servicification of Manufacturing (CFSM). The CFSM 

captures the foreign financial servicification of domestic manufacturing activities. We construct 

the CFSM variable from the value-added information derived from input-output tables. Our focus 

is on the patterns of sourcing foreign financial services and foreign financial service usages in 

producing goods for local consumption or export. 

Figure 2 presents a schematic diagram of the link between financial services, production 

chain, and final goods. Indeed, our databases allow us to determine if manufacturing products with 

embedded foreign financial services are for domestic consumption or export. 

Table 1 presents the top 10 recipients of cross-border financial servicification of both 

manufacturing and service sectors in the year 2017. Most of the top 10 recipients are advanced 

economies with a significant degree of industrialization and a high standard of living. The 

advanced economies can adopt cross-border financial servicification because they tend to have a 

high level of financial openness and experiences of adopting foreign servicification (Davis, 2012). 

Among the four Asian economies, China and India are two important emerging economies. Their 

presence in Table 1 is most likely due to their economies' scale and financial liberalization policies. 

Figure 3 groups the recipient countries into three regions: Asia, North America, and Europe. 

For each region, we list its adoption of foreign financial services in the manufacturing sector, the 

services sector, the real sector, and the financial and real estate sectors. Compared with the two 

other regions, Asia has the largest ratio of foreign financial services adoption in the manufacturing 

sector to the adoption in the services sector. Suppose we follow Krippner (2005) and label the 

financial and real estate sectors as the fictitious economy and others as the real economy. In that 

case, the foreign financial services usage in the real economy relative to the fictitious one is most 

intense in the Asia region.  

 Figure 4 plots, for the top CSFM recipients, the total foreign financial services usage and 

the ratio of foreign financial services usage in its fictitious economy to its total foreign financial 
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services usage. The Asian economies, except Hong Kong (HKG) and Singapore (SPG), tend to 

have smaller ratios. For example, China (CHN) and Japan (JPN) which use a large amount of 

foreign financial services indicated by the blue bars, have small ratios indicated by the orange 

points. That is, these Asian economies mostly deploy foreign financial services to facilitate the 

real economy instead of the financial and real estate sectors. Hong Kong and Singapore are two 

global financial centers that are highly dependent on their financial and real estate sectors. This 

can be the reason why they have a large proportion of foreign financial services flowing into their 

financial and real estate sectors.  

The possible link between cross-border financial servicification and manufacturing value-

added is illustrated in Figure 5. Figure 5a and Figure 5b present the plot for economies with 

manufacturing value-added respectively larger and less than US$50 billion.1 The fitted regression 

lines in Figure 5 suggest a positive linear relationship between cross-border financial 

servicification of manufacturing and manufacturing value added may exist. That is, financial 

servicification can positively impact the manufacturing sector, and there is a link between financial 

markets and the real economy. 

Both Figures 5a and 5b show that the Asian economies, except Hong Kong and Vietnam, 

are on the right side of the fitted line. That is, the value of foreign financial services employed by 

these Asian economies is small relative to the scale of their manufacturing production, and there 

is room for them to increase the foreign financial services usage. Moreover, the Asian economies 

achieve the manufacturing value-added with a small value of foreign financial servicification; 

suggesting that the Asian economies use foreign financial servicification efficiently in the 

domestic manufacturing production.  

From Figures 3, 4 and 5, we observe that Asian economies are catching up with economies 

in North America and Europe in sourcing foreign financial services – four Asian economies are 

on the top 10 recipients of cross-border financial servicification in 2017. Compared with North 

America and Europe, the foreign financial services deployed in Asia are relatively concentrated in 

the manufacturing instead of the services sector, and in the real economy rather than the fictitious 

economy. Further, the level of foreign financial services in manufacturing employed by the Asian 

economies is low relative to the size of manufacturing activities. 

                                                           
1 To enhance the presentation, we plot the graph of the four economies with manufacturing value added larger US$500 
billion in Figure A1 in Appendix A3. 



9 

Figure 6 shows the snapshots of the geographic composition of the sources of cross-border 

financial services employed by the manufacturing sectors in Asian economies. Between 2010 and 

2017, the share of foreign financial services sourced from Asia increased at the expense of Europe, 

while the North America share was quite stable. That is, the Asian economies increasingly adopted 

cross-border financial services from within the Asian region in their manufacturing sectors, while 

reducing those from Europe. The growing share of within Asia cross-border financial services 

indicates the increasing trend of intra-regional cooperation and Asia’s economic dynamism.  

 

5. Foreign financial services adoption in manufacturing (FFSAM) 
Besides foreign financial servicification, domestic financial servicification also facilitates 

manufacturing industries. While our focus is on the role of foreign financial servicification, we 

note that the use of foreign and domestic financial services can vary across economies over time. 

Figures 7 and 8, for example, show that Japan and China - two important economies in Asia – had 

different experiences of foreign and domestic financial servicification usages in manufacturing. 

Between 2007 and 2017, foreign financial services in Japan gained at the expense of domestic 

financial services. On the other hand, China observed a relatively mild increase in foreign financial 

services but an explosive gain in domestic financial services. The different patterns reflect these 

two economies are on different development paths. 

To quantify the relative contribution of foreign financial services to financial 

servicification deployed in domestic manufacturing, we consider the FFSAM variable 

𝐹𝐹𝐹𝐹𝐹𝐹𝐴𝐴𝐹𝐹𝑗𝑗𝑗𝑗 =
𝐶𝐶𝐹𝐹𝐹𝐹𝐹𝐹𝑗𝑗𝑗𝑗

𝐶𝐶𝐹𝐹𝐹𝐹𝐹𝐹𝑗𝑗𝑗𝑗 + 𝐷𝐷𝐹𝐹𝐹𝐹𝐹𝐹 𝑗𝑗𝑗𝑗
, (5) 

where CFSMjt is the total cross-border (foreign) financial servicification of manufacturing and 

DFSMjt is economy j’s domestic financial servicification embodied in the economy’s 

manufacturing. That is, the FFSAMjt is the economy’s total foreign financial servicification 

normalized by the total financial servicification of manufacturing. FFSAMjt is a unit-free measure 

of the share of foreign financial services used in domestic manufacturing production, and it 

facilitates comparison across countries with different levels of financial servicification usages in 

domestic manufacturing. A large FFSAM suggests the domestic manufacturing sector deploys a 

relatively large share of or relies rather heavily on foreign financial services. 
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Figure 9 presents the FFSAM variables constructed for the three regions (Asia, North 

America, Europe) and the entire country sample. During the sample period of 2007 to 2017, the 

Europe region has the largest FFSAM and the North America region the smallest FFSAM. While 

the FFSAM shows a slight upward trend for the Europe region, it declines over time for Asia and 

North America. For the whole country sample, the FFSAM shows a decline over time.  

Using FFSAM as an indicator, we can compare the extent to which an economy relies on 

foreign sources of financial servicification in its manufacturing sector. With reference to the 62 

economies in the ADB-MRIO database, Table 2 presents the rankings of Asian economies’ 

reliance on foreign financial services in the manufacturing sector measured by FFSAM. For 

comparison purposes, we also include the rankings based on CFSM.  

Two of the 24 Asian economies, namely Laos and Nepal, are on the top ten list of FFSAM. 

These two economies are relatively aggressive in deploying foreign financial services to facilitate 

their domestic manufacturing production. Most Asian economies have a relatively small FFSAM 

(a small share of foreign financial servicification), especially in the manufacturing sector. 

Furthermore, both China’s and India’s overall usages of foreign financial services in the domestic 

manufacturing production rank are quite low. 2  While the value of foreign financial services 

employed by Asian economies is catching up with other economies (see the last section), the share 

of foreign financial services used by most Asian economies to facilitate their manufacturing 

activities is relatively low.  

Figure 10 traces, in the Asia region, the deployment of foreign financial services originated 

from high-income and low-income regions3 in industries of different technology levels. The share 

of foreign financial services originating from the high-income region is larger than the share from 

the low-income region in either high-technology or low-technology manufacturing industries.4 

Also, both high-technology or low-technology manufacturing industries adopt a larger share of 

foreign financial services from the high-income region than the low-income region. That is, the 

                                                           
2 China has a FFSAM value of 0.1381 and India 0.1430. Most of the economies have a FFSAM above 0.5; a pattern 
in accordance with studies on servicification using GVC decomposition. 
3  According to the World Bank Country and Lending Groups Classification, economies with a gross national income 
(GNI) per capita of $12,696 or more are high-income economies. For convenience, we define the economies with a 
GNI per capita less than $12,696 as the low-income economies.  
4 Using the OECD taxonomy of economic activities based on R&D intensity, we classify the manufacturing sector 
into two groups: the low-technology group comprises low- and medium-low-technology manufacturing industries, 
and the high-technology group comprises medium-high- and high-technology manufacturing industries. 
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high-income region, compared with the low-income region, provides more financial services for 

facilitating manufacturing production in Asia. 

Instead of the share of foreign financial services, Figure 11 shows the values of foreign 

financial services in manufacturing as captured by CFSM that originated from high-income and 

low-income regions. We again classify the manufacturing sector (the destinations of foreign 

financial services) into high-tech industries and low-tech industries. Three observations are in 

order. First, in our sample period of 2007 to 2017, both the high-income and low-income regions 

provide more financial servicification to the high-technology group than the low-technology group. 

That is, compared with low technology manufacturing, high technology manufacturing in Asia has 

deployed and used a relatively high level of foreign financial services. Second, the total value of 

financial servicification originated from the high-income region is about double that from the low-

income region; it possibly reflects the relative strength and degree of sophistication of the financial 

industry in these two regions. Third, the value of financial servicification provided by both income 

regions in these manufacturing groups appears to stall, and even decline in recent years - a 

phenomenon that coincides with the slowdown of the globalization process. 

Using China as an example, Figure 12 shows the composition of providers of foreign 

financial servicification of manufacturing industries that focused on domestic consumption and 

exports. In making decisions to provide financial servicification to manufacturing domestic 

consumption, providers should know about China’s market and evaluate market opportunities 

enjoyed by recipients. In the case of export-oriented manufacturing, the evaluation requires 

information about the recipient’s strength in markets overseas, and the exports market. 

Conceivably, different financial servicification providers can have different comparative 

advantages and preferences in providing their services to these two types of manufacturing 

industries. 

Figure 12a gives the pie chart of the provider composition for China’s domestic 

consumption manufacturing, and Figure 12b for China’s export-oriented manufacturing. It is 

apparent that these two types of manufacturing activities have attracted financial servicification 

providers from different economies.  

Specifically, the top 4 providers of manufacturing industries targeting domestic 

consumption production are Japan, Australia, Hong Kong, and South Korea. The US ranks fifth 

with a 7% market share. Despite the size of the US economy and its advanced financial market, 
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the top providers are in the Asia-Pacific region. These four Asia-Pacific economies can leverage 

their knowledge of and tie to the Chinese market in offering financial servicification. On the other 

hand, the US has a disproportionally large 22% market share in providing financial servicification 

to China’s exports-oriented manufacturing sector. The United Kingdom is the distant second with 

a 10% market share. Japan and Germany contribute, respectively, six and five percent of the market 

share. Arguably, the US and the United Kingdom – due to their current and past dominance in the 

global financial and trade sectors, are in a good position to offer financial services to facilitate 

activities related to the global market. Further, these four advanced economies are likely to provide 

financial servicification to downstream factories they invested in Chain to process products for 

exports. China’s Asian neighbors tend to provide financial services in China’s manufacturing 

industries targeting domestically consumed products, while advanced developed countries on 

China’s export-focused manufacturing industries. 

 

6. The Determinants of FFSAM 
The previous section shows that different economies in Asia have different intensities of 

foreign financial servicification usages. The FFSAM variable that captures the share of foreign 

financial servicification of manufacturing displays different patterns of, say, providers across 

industries of different technology levels. In the current section, we use FFSAM to explore the 

determinants of the adoption of foreign financial servicification.  

To this end, we modify the economy-specific FFSAMjt to a bilateral measure FFSAMijt 

given by 

𝐹𝐹𝐹𝐹𝐹𝐹𝐴𝐴𝐹𝐹𝑖𝑖𝑗𝑗𝑗𝑗 =
𝐶𝐶𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑗𝑗𝑗𝑗

𝐶𝐶𝐹𝐹𝐹𝐹𝐹𝐹𝑗𝑗𝑗𝑗 + 𝐷𝐷𝐹𝐹𝐹𝐹𝐹𝐹𝑗𝑗𝑗𝑗
(6) 

where CFSMijt is the total cross-border financial servicification originated from economy i and 

embodied in economy j’s manufacturing sector and DFSMjt is economy j’s domestic financial 

servicification of manufacturing. That is, the FFSAMijt measures the relative contribution of 

economy i to economy j’s share of total foreign financial servicification of manufacturing. Similar 

to the economy-specific FFSAMjt, the bilateral measure FFSAMijt is a unit-free measure of 

financial services usage that can be used to compare across countries with different levels of 

financial servicification usage in domestic manufacturing. 
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6.1 Empirical Specification 

We investigate the determinants of foreign financial servicification adoption using the 

Poisson pseudo maximum likelihood (PPML) regression5  

𝐹𝐹𝐹𝐹𝐹𝐹𝐴𝐴𝐹𝐹𝑖𝑖𝑗𝑗𝑗𝑗 = 𝑒𝑒𝑒𝑒𝑒𝑒 �𝛽𝛽1𝑙𝑙𝑙𝑙𝐺𝐺𝑉𝑉𝐶𝐶𝑖𝑖𝑗𝑗𝑗𝑗−1𝑀𝑀 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝐹𝐹𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑗𝑗−1 + 𝛽𝛽3𝑙𝑙𝑙𝑙𝐹𝐹𝑙𝑙𝑙𝑙𝐼𝐼𝐼𝐼𝐼𝐼𝑗𝑗𝑖𝑖𝑗𝑗𝐼𝐼𝑗𝑗𝑖𝑖𝐼𝐼𝐼𝐼𝑖𝑖𝑗𝑗𝑗𝑗−1 + 𝛽𝛽4𝑙𝑙𝑙𝑙𝐹𝐹𝑙𝑙𝑙𝑙𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑗𝑗𝑖𝑖𝑗𝑗𝑗𝑗−1 + 𝛾𝛾𝑖𝑖𝑗𝑗 + 𝛿𝛿𝑖𝑖𝑗𝑗

+ 𝜑𝜑𝑗𝑗𝑗𝑗� + 𝜀𝜀𝑖𝑖𝑗𝑗𝑗𝑗 ;  𝑙𝑙 ≠ 𝑗𝑗,                                      (7) 

where the subscript i is the running index of foreign financial servicification providers (62 

economies included in the ADB-MRIO table and listed in Appendix A2) and the subscript j is the 

running index of the 24 recipients of foreign financial servicification in the Asia region listed in 

subsection 3.1.6 In our sample, the FFSAM variable does not contain a zero value. Following the 

PPML literature, the explanatory variables are entered in logarithmic forms.  

The variable 𝐺𝐺𝑉𝑉𝐶𝐶𝑖𝑖𝑗𝑗𝑗𝑗𝑀𝑀  includes the bilateral manufacturing GVC position index (GVC-PI) 

and the bilateral manufacturing forward-linkage participation index (FLPI). The GVC-PI is the 

ratio of FLPI to BLPI (backward-linkage participation index). Appendix A4 introduces these 

GVC-related indexes. Intuitively, if a sector of an economy is mainly involved in upstream 

production, then its FLPI would be greater than BLPI. Thus, the ratio GVC-PI captures the 

upstream (downstream) position of an economy’s manufacturing sector against another specific 

economy’s manufacturing sector. 

The variable Macroijt includes a) the real GDP growth differential (recipient j’s minus 

provider i’s) and b) the policy rate differential (recipient j’s minus the US policy rate) as 

explanatory variables that capture the market-seeking motive (Ahmed and Zlate, 2014). 

The variable Fin_Institutionijt comprises the differences of j’s and i’s a) financial institution 

access indexes, b) financial institution efficiency indexes, and c) financial institution depth indexes. 

These financial institution indexes are compiled by IMF and cover a wide range of financial 

characteristics of financial institutions (Sahay et al., 2015; Svirydzenka, 2016). 

                                                           
5 The PPML methodology is considered to alleviate the effect of heteroskedasticity (Silva and Tenreyro, 2006; Bista, 
2017; Eichler, 2017). Specifically, we adopt the high-dimensional fixed effects PPML approach to accommodate the 
high-dimensional country-pair and time-varying fixed effects to alleviate estimation biases and misleading inferences 
(Larch et al., 2019; Correia et al., 2020). Also, we calculate the robust standard errors clustered by country pairs. 
6 Akin to the “Territorial Principle,” the input-output table reports economic transactions between locations (Timmer 
et al., 2015; Liu et al., 2020). Thus, foreign financial servicification provided by economy j can be provided by 
financial institutions domiciled in economy j or economy i.   
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Similarly, the variable Fin_Marketijt has three elements: the differences of j’s and i’s a) 

financial market access indexes, b) financial market efficiency indexes, and c) financial market 

depth indexes. Again, these indexes are covered by the IMF financial market development indexes 

and include a wide range of financial market characteristics (Svirydzenka, 2016). 

The lagged values of these explanatory variables are considered in equation (7) to alleviate 

the contemporaneous interaction effect and the endogeneity issue (Aizenman et al., 2020). 

Appendix A5 presents a summary of these explanatory variables.  

In addition to these economic and institutional factors, we include dummy variables 

capturing four types of fixed effects: namely, the provider (j)-year fixed effects, recipient (i)-year 

fixed effects, provider-recipient pairwise fixed effects, and time-varying (year) fixed effects. These 

dummy variables control for time period specific behaviors of recipients and providers of foreign 

financial servicification that affect the observed usages of foreign financial services in 

manufacturing not captured by the economic and institutional factors (Anderson and Van Wincoop, 

2003; Choi and Furceri, 2019). Note that the standard natural trade cost factors, such as the 

geographical distance and the dummy for common language, are subsumed in the pairwise fixed 

effect.  

 

6.2 Empirical Results 

Table 3 presents the PPML regressions results. We consider the effects of economic and 

institutional factors recursively. First, we consider the regression that includes the variable 𝐺𝐺𝑉𝑉𝐶𝐶𝑖𝑖𝑗𝑗𝑗𝑗𝑀𝑀 , 

then add the variable Macroijt to the regression, followed by the variable 𝐹𝐹𝑙𝑙𝑙𝑙_𝐼𝐼𝑙𝑙𝐼𝐼𝐼𝐼𝑙𝑙𝐼𝐼𝐼𝐼𝐼𝐼𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑗𝑗𝑗𝑗, and 

the variable Fin_Marketijt. The results are presented under columns labelled, respectively, (1), (2), 

(3), and (4).  

The effects of the two GVC related variables are presented under column (1), Table 3. The 

bilateral manufacturing GVC position index (GVC-PI) garners a negatively significant coefficient 

estimate and the bilateral manufacturing forward-linkage participation index (FLPI) a positively 

significant coefficient estimate. 

The estimated GVC-PI effect shows that when, against a provider economy, an Asian 

recipient has a bilateral FLPI larger than the bilateral BLPI, it imports a smaller amount of financial 

services from the provider economy. The estimated FLPI effect, at the same time, shows that when 

an Asian recipient has a large bilateral FLPI against the provider economy, it tends to source more 



15 

from the provider economy. Given the two estimated effects and GVC-PI is ratio of FLPI to BLPI, 

the results suggest both FLPI and BLPI have a positive effect on FFSAM, and the latter effect is 

stronger than the former one. 

The bilateral manufacturing GVC-PI and FLPI effects are quite robust; both variables 

garner similarly negative and positive significant coefficient estimates under all columns (1) to (4). 

The effects of the two bilateral GVC variables are in accordance with economy-level results in 

Thangavelu et al. (2018).7 For the manufacturing sector, both a downstream position and enhanced 

integration in the GVC network would improve the usage of foreign financial services. 

Results under column (2) show that the differences in real GDP growth and in policy rates 

included in the variable Macroijt do not display a statistically significant effect in the presence of 

the two GVC related variables. That is, the adoption of foreign financial services is not 

significantly affected by the real GDP growth differential and the policy rate differential. 

Among the three financial institution index differentials, only the financial institution 

access index differential has a statistically significant negative effect (column (3), Table 3). That 

is, when the Asian recipient economy has better financial institutional accessibility, it is less likely 

to source financial services from the provider. The negative financial institutional access effect is 

also observed under column (4).  

When the three financial market development index differentials (Fin_Marketijt) are added 

to the regression, the financial market access index differential is the only statistically significant 

one (column (4), Table 3). When the Asian recipient economy’s financial markets are more 

accessible, it tends to use more foreign financial services. Intuitively, good financial market 

accessibility allows and facilitates foreign investors to provide financial servicification to 

manufacturing industries.  

These financial market index differentials do not qualitatively change the coefficient 

estimates of other variables, except the financial institution depth index differential becomes 

significantly negative. That is, in the full specification, an Asian recipient economy with a deep 

financial sector is less likely to seek financial servicification from other economies. That is, when 

an economy has deep financial markets, it requires a small amount of financial services for 

domestic manufacturing production from overseas.  

                                                           
7 Thangavelu et al. (2018) investigate the effects of GVC position and participation on the level of servicification at 
the economy-level. Our study studies the determinants of the share of foreign financial services in a bilateral setting.  
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In sum, the PPML analysis shows that an Asian economy’s position in the GVC has 

significant implications for its adoption of foreign financial services. While the financial institution 

access index differential, the financial institution depth index differential and the financial market 

access index differential have significant effects, their presence improves only marginally the 

explanatory power as measured by the pseudo R2. In view of this, for these Asian economies, we 

consider the GVC-PI and FLPI variables are the main explanatory factors for the adoption of 

foreign financial services in manufacturing in Asia.8  

 

7. Concluding Remarks 

Given the growing importance of financial servicification of manufacturing, we propose a 

measure to assess the adoption of foreign financial services in manufacturing. Based on advances 

in the input-output table and the global value chain (GVC) framework, we construct an index that 

measures the share of foreign financial service usage in facilitating domestic manufacturing 

production. Specifically, we apply the GVC procedure of decomposing production and exports 

and compile the index of foreign financial services adoption in manufacturing (FFSAM) using 

data from the ADB Multi-Regional Input-Output Tables and the UIBE GVC Indexes Database. 

During the period of 2007 to 2017, we find Asian economies in our sample have caught up 

with the Western world in participating in the global financial service market. Further, these Asian 

economies, compared with Western economies, have the largest ratio of foreign financial services 

adoption in the manufacturing sector to the adoption in the services sector. Relative to the low-

income region, the high-income region provides more foreign financial services for facilitating 

manufacturing production in Asia. Further, Asian economies employ a larger share of foreign 

financial services in high-technology manufacturing industries than low-technology 

manufacturing industries. The manufacturing industries that produce for domestic consumption 

and exports tend to attract providers of financial servicification from different economies. 

The PPML analysis of the determinants of FFSAM shows that an Asian economy’s 

position in the GVC has significant implications for its adoption of foreign financial services. The 

empirical results indicate the GVC-PI and FLPI variables are the main explanatory factors. At the 

                                                           
8 The effects of the GVC-PI and FLPI variables are robust to modifying (7) to a gravity factors specification that 
replaces country-pair fixed effects with bilateral distance variables and common language dummy variables. 
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same time, the financial institution access index differential, the financial institution depth index 

differential, and the financial market access index differential offer marginal explanatory power. 

Understandably, the current exercise mainly explores the important topic of foreign 

financial servicification. The proposed index FFSAM represents an operational measure of 

bilateral foreign financial servicification usage. Our analysis offers some interesting insights that 

include the evolution of bilateral foreign financial services and the heterogeneity of providers and 

recipients across industry types and income groups. Further in-depth studies on, say, the 

determinants of FFSAM, the implications of FFSAM for the efficiency and volatility of 

manufacturing production are warranted.   
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Appendix 
A1. Cross-border Financial Services Vs. Cross-border Capital Flows 

The input-output flows of the financial sector follow the rules of classification of trade in 
services based on the GATS of the WTO. However, a popular term about financial flows in 
international finance is “international capital flows”. Therefore, it is worth clarifying the 
differences between trade in financial services and capital flows. Here, I use examples presented 
by Kono and Schuknecht (1998) to illustrate the point 

Table A1: Examples of trade in financial services and/or capital flows 

 Loan provided by domestic 
supplier 

Loan provided by foreign 
supplier abroad 

Loan that involves 
domestic capital only 

I. Neither trade in financial 
services nor international 
capital flows 

II. Trade in financial services 
only 

Loan that involves 
international capital only 

III. International capital flows 
only 

IV. Both trade in financial 
services and international 
capital flows 

Source: Kono and Schuknecht (1998) 

According to Table A1, lending can be provided by either domestic or foreign financial 
intermediaries. If a domestic bank offers a loan to a domestic client using domestic capital (Cell 
I), this leads to neither trade in financial services nor international capital flows. If a domestic 
bank lends from abroad to a domestic client (Cell III), this leads to capital flows but not financial 
services trade. A loan provided by a foreign bank involving only domestic capital (Cell II) is an 
incidence of financial services trade without international capital flows. Only transactions in Cell 
IV, such as loans provided by a foreign bank using international capital, can be classified as both 
international capital flows and trade in financial services. 

In short, if the loans are provided by a foreign bank (operating overseas or in the 
domestic market), then it must be classified as international trade in financial services. If the 
loans involve international capital, then they must be classified as international capital flows. So, 
the origin of the financial institution is crucial to classify its activity as imported trade flows of 
financial services.  

The OECD publishes a guideline regarding how to classify trade in financial services. 
They mention several cases that international trade in financial services that does not involve 
cross-border capital flows. For example, investment bank advisory can be provided across 
borders without capital transactions. iAlso, international financial services with a contingent 
claim, such as an insurance policy, may not involve capital transactions if certain circumstances 
do not occur. (Davis, 2012)  

In general, the trade flows in the financial sector contain the following sub-categories: ① 
Wholesale banking; ② Retail banking; ③ Investing banking (M&A advisory, underwriting, 
institutional brokering and dealing, etc.); ④ Wealth management (mutual funds, investment 
advisory, estate planning); ⑤ Insurance services; ⑥ Operational services (clearing and 
settlement, custody services, etc.)  



23 

A2. Countries and Sector Classification in ADB Multi-Regional Input-Output Tables 2018 
The ADB Multi-Regional Input-Output Tables 2018 includes 24 Asian economies: 

Bangladesh, Bhutan, Brunei, Cambodia, China, Hong Kong Special Administrate Region, India, 
Indonesia, Japan, Kazakhstan, Kyrgyzstan, Laos, Malaysia, Maldives, Mongolia, Nepal Pakistan, 
Philippines, Singapore, South Korea, Sri Lanka, Taiwan, Thailand, Vietnam. It includes 38 
economies outside Asia; namely, Australia, Austria, Belgium, Brazil, Bulgaria, Canada, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Fiji, Finland, France, Germany, Greece, Hungary, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Mexico, Netherlands, Norway, Poland, 
Portugal, Romania, Russia, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, 
United Kingdom, United States.  

Table A2: Industry classification in ADB-MRIO 2018 
Sector ISIC Revision 3 Description of the industry 
c1 A to B Agriculture, Hunting, Forestry and Fishing 
c2 C Mining and Quarrying 
c3 D15 to D16 Food, Beverages and Tobacco 
c4 D17 to D18 Textiles and Textile Products 
c5 D19 Leather, Leather and Footwear 
c6 D20 Wood and Products of Wood and Cork 
c7 D21 to D22 Pulp, Paper, Paper, Printing and Publishing 
c8 D23 Coke, Refined Petroleum and Nuclear Fuel 
c9 D24 Chemicals and Chemical Products 
c10 D25 Rubber and Plastics 
c11 D26 Other Non-Metallic Mineral 
c12 D27 to D28 Basic Metals and Fabricated Metal 
c13 D29 Machinery, Nec 
c14 D30 to D33 Electrical and Optical Equipment 
c15 D34 to D35 Transport Equipment 
c16 D36 to D37 Manufacturing, Nec; Recycling 
c17 E Electricity, Gas and Water Supply 
c18 F Construction 
c19 G50 Sale, Maintenance and Repair of Motor Vehicles and Motorcycles; Retail Sale of Fuel 
c20 G51 Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles 
c21 G52 Retail Trade, Except of Motor Vehicles and Motorcycles; Repair of Household Goods 
c22 H Hotels and Restaurants 
c23 I60 Inland Transport 
c24 I61 Water Transport 
c25 I62 Air Transport 
c26 I63 Other Supporting and Auxiliary Transport Activities; Activities of Travel Agencies 
c27 I64 Post and Telecommunications 
c28 J Financial Intermediation 
c29 K70 Real Estate Activities 
c30 K71 to K74 Renting of M&Eq and Other Business Activities 
c31 L Public Admin and Defense; Compulsory Social Security 
c32 M Education 
c33 N Health and Social Work 
c34 O Other Community, Social and Personal Services 
c35 P Private Households with Employed Persons 

Source: ADB-MRIO Tables 2018 
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A3. Additional Figure 
Figure A1. Foreign financial servicification and manufacturing value added in 2017 

(4 countries with manufacturing value added greater than $500 billion) 

 

Source: Authors’ calculation based on UIBE GVC Indicators Database and ADB-MRIO Tables 
2018 
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A4. Decomposition of Production and the GVC Position Index 
Wang et al. (2017) present a method to compute the forward-linkage participation index 

(FLPI) and the backward-linkage participation index (BLPI). Figures A1 and A2 show the basic 
idea of these two concepts. In the figures, the number on the top-left corner of a box refers to how 
many border(s) that one type of GVC activity crosses.  

Figure A2: GVC Forward-linkage Participation Indexes 

 

Source: Wang et al. (2017) 

Figure A3: GVC Backward-linkage Participation Indexes 

 

Source: Wang et al. (2017) 
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Based on the decomposition method, the forward-linkage participation index (FLPI) is equal 
to V_GVC/V, and the backward-linkage participation index (BLPI) is equal to Y_GVC/Y. The 
former one measures domestic value added generated from GVC production and trade activities 
as a share of total sector value added (GDP). In contrast, the latter one measures the ratio of a 
country’s domestic and foreign value added from all sectors in intermediate imports to its 
production of final goods and services.  

The reason for different denominators is that the former one measures the DVA from a 
country-sector’s GVC activities through downstream firms as a share of that country-sector’s total 
value added (GDP), while the latter one measures the share of a country-sector’s total output that 
represents the value added involved in that country-sector’s GVC activities through upstream firms.  

The relative values of the two indexes indicate a country-sector’s position in the global 
production network. For instance, if a sector in one country is mainly involved in upstream 
production, then its FLPI would be greater than BLPI. In our analysis, we extend this construction 
to the bilateral level and to focus on the manufacturing sector. Therefore, we calculate the ratio of 
bilateral manufacturing FLPI to bilateral manufacturing BLPI to derive the bilateral manufacturing 
GVC position index. This index can capture one country’s manufacturing sector’s upstream or 
downstream position against another specific country’s manufacturing sector. Similarly, we can 
also derive the bilateral GVC position index of the real economy sector.  

  



27 

A5. Data appendix 
Table A3: Summary statistics and sources of variables 

Variable Obs. Mean Std.Dev. Min Max Sources 
Foreign financial services adoption in manufacturing, bilateral 
level 

15,248 .045 .108 Very close 
to 0 

.971 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Foreign financial services adoption used in low- and medium-
low-technology manufacturing industries, bilateral level 

15,248 .035 .091 Very close 
to 0 

.959 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Foreign financial services adoption used in medium-high- and 
high-technology manufacturing industries, bilateral level 
 

15,248 .107 .207 Very close 
to 0 

.997 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Foreign financial services adoption used in domestic 
manufacturing consumption, bilateral level 

15,248 .029 .091 Very close 
to 0 

.971 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Foreign financial services adoption used in manufacturing 
exports, bilateral level 
 

15,248 .022 .056 Very close 
to 0 

.663 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Foreign financial services adoption in the real economy, 
bilateral level 

15248 .01 .029 Very close 
to 0 

.566 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Cross-border financial servicification, million $, bilateral level 15,587 35.814 186.158 Very close 
to 0 

6385.411 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Cross-border financial servicification used in low- and 
medium-low-technology manufacturing industries, million $, 
bilateral level 
 

15,587 8.996 45.774 Very close 
to 0 

842.846 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Cross-border financial servicification used in medium-high- 
and high-technology manufacturing industries, million $, 
bilateral level 
 

15,587 13.131 56.206 Very close 
to 0 

1634.662 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 

Cross-border financial servicification used in domestic 
manufacturing consumption, million $, bilateral level 
 

15,587 14.214 64.854 Very close 
to 0 

2196.419 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 
 

Cross-border financial servicification used in manufacturing 
exports, million $, bilateral level 
 

15,587 21.599 128.451 Very close 
to 0 

4188.992 UIBE GVC Index 
Database and ADB 
MRIO 2018 
 
 

Bilateral manufacturing GVC position index 14,338 -.704 1.309 -6.043 4.232 UIBE GVC Index 
Database and ADB 
MRIO 2018 

Bilateral manufacturing GVC forward-linkage participation 
index 

14,577 .007 .026 0 .494 UIBE GVC Index 
Database and ADB 
MRIO 2018 

Difference in GDP growth rate (recipient - provider) 14,338 1.584 5.482 -39.65 31.491 WDI 
Difference in policy rate (recipient - provider) 14,577 4.764 3.707 -3.75 15.625 IMF and Collection fro

m Central Banks 
Difference in financial institution access index (recipient - 
provider) 

14,338 -.227 .363 -.977 .861 IMF 

Difference in financial institution efficiency index (recipient - 
provider) 

14,338 -.005 .162 -.554 .554 IMF 

Difference in financial institution depth index (recipient - 
provider) 

14,338 -.144 .418 -.969 .923 IMF 

Difference in financial institution access index (recipient - 
provider) 

14,338 -.114 .387 -1 .802 IMF 

Difference in financial institution efficiency index (recipient - 
provider) 

14,338 -.102 .551 -1 1 IMF 

Difference in financial institution depth index (recipient - 
provider) 

14,338 -.097 .459 -.997 .913 IMF 

Source: Authors’ compilation 
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Table 1: Top 10 recipients of cross-border (foreign) financial servicification in 2017, Million USD 

Ranking  Recipient Classification Cross-border financial servicification 
(CFSM)  

1 USA Advanced economies 128,229.81 
2 China Emerging economies 62,021.68 
3 Germany Advanced economies 36,318.37 
4 Japan Advanced economies 29,811.34 
5 UK Advanced economies 27,605.77 
6 France Advanced economies 22,712.08  
7 Canada Advanced economies 17,139.77 
8 South Korea Advanced economies 16,239.37 
9 Italy Advanced economies 15,458.82 
10 India Emerging economies 14,448.29 

Note: The top ten recipients of foreign financial servicification in 2017 based on the UIBE GVC 
Indicators Database and ADB-MRIO Tables 2018; authors’ calculations  
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Table 2: Rankings of CSAM and FFSAM of Asian Economies 

Economy CFSM FFSAM 
China 2 62 
Japan 4 56 

South Korea 8 50 
India 10 61 

Hong Kong 19 22 
Indonesia 21 58 
Taiwan 22 30 

Singapore 25 18 
Thailand 26 55 
Vietnam 27 36 
Malaysia 28 51 

Philippines 32 45 
Pakistan 35 41 

Bangladesh 39 59 
Sri Lanka 44 33 

Kazakhstan 45 40 
Nepal 52 4 

Cambodia 54 16 
Laos 55 5 

Mongolia 57 46 
Brunei 58 14 

Kyrgyzstan 59 17 
Bhutan 61 24 

Maldives 62 20 
Note: The rankings based on the FFSAM variables are derived from data on 62 economies 
available in the UIBE GVC Indicators Database and ADB-MRIO Tables 2018.  
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Table 3: The empirical determinants of FFSAM 

 (1) (2) (3) (4) 
Bilateral manufacturing GVC-PI -0.0711*** -0.0750*** -0.0750*** -0.0794*** 

(0.0140) (0.0152) (0.0151) (0.0151) 
Bilateral manufacturing FLPI  0.663* 0.846* 0.847* 0.877* 

(0.391) (0.461) (0.460) (0.465) 
Diff. in GDP growth  0.0134 0.0188 0.0226 

 (0.0172) (0.0273) (0.0287) 
Diff. in policy rates  0.0267 0.0260 0.0171 

 (0.0260) (0.0317) (0.0309) 
Diff. in institution access   -0.264* -0.456** 

  (0.147) (0.201) 
Diff. in institution efficiency   -0.264 -0.247 

  (0.400) (0.329) 
Diff. in institution depth   0.207 -0.506* 

  (0.216) (0.275) 
Diff. in market access    0.589** 

   (0.278) 
Diff. in market efficiency    0.343 

   (0.249) 
Diff. in market depth    0.167 

   (0.294) 
Constant -1.794*** -1.959*** -2.005*** -1.863*** 
 (0.0232) (0.136) (0.152) (0.133) 
N 14201 13943 13943 13943 
Pseudo R2 0.373 0.376 0.376 0.376 
R2     

Note: *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. Columns (1)-(4) 
are from PPML estimation. The provider year, recipient year, provider-recipient-interaction-year, 
and year fixed effects dummy variables are included. The standard errors (in parenthesis) are 
clustered at country-pair level. The Pseudo R2 is the McFadden R2.  
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Figure 1: Decomposition of production activities from Li et al. (2019) 

 

Source: Li et al. (2019) 

 

Figure 2: Value added embodied in financial inputs, production chain, and final goods 

 

Source: Authors’ compilation 
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Figure 3: Adoption of foreign financial services in different sectors in 2017 

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
 

Figure 4: Foreign financial servicification: total and Share of Fictitious Economy, 2017  

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
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Figure 5: Foreign financial servicification and manufacturing value added, 2017 

5a. Manufacturing value added greater than $50 billion but less than 500 $billion 

 

5b. Manufacturing value added less than $50 billion 

Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
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Figure 6: Sources of Asian economies’ foreign financial servicification used in manufacturing 

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
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Figure 7: Japan’s domestic and foreign financial servicification of manufacturing, 2007 to 2017 

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
 
Figure 8: China’s domestic and foreign financial servicification of manufacturing, 2007 to 2017 

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
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Figure 9: FFSAM of different economy groups, 2007 to 2017 

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018. 
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Figure 10: FFSAM originated from high-income and low-income economies to high-technology 

and low-technology manufacturing industries in Asia, 2007 to 2017 

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
 
Note: The providers of cross-border financial servicification of manufacturing (CFSM) are 

classified into two groups based on income level: the high-income group and the low-income 

group. In addition, the manufacturing industries (destination) are classified into two groups based 

on technology level: high-tech group and low-tech group. See the text for the classification rules.  
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Figure 11: Foreign financial servicification of manufacturing from high-income or low-income 

economies to high-technology and low-technology manufacturing industries in Asia 

 
Source: Authors’ calculations based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
 
Note: The providers of cross-border financial servicification of manufacturing are classified into 

two groups based on income level: the high-income group and the low-income group. In addition, 

the manufacturing industries (destination) are classified into two groups based on technology level: 

high-tech group and low-tech group. See the text for the classification rules.  
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Figure 12: Sources of China’s foreign financial servicification of manufacturing production, 2017 

12a. Final products for domestic consumption 

 

12b. Final products for exports 

 

Source: Authors’ calculation based on the UIBE GVC Indicators Database and ADB-MRIO 
Tables 2018 
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