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Abstract

This study integrates two-region input-output (I-O) tables for Yunnan and Myanmar by
using a non-survey approach, with the aim to develop the analysis of cross-border trade
relations between two regions at the industrial level. It explains the compilation of Yunnan's
I-O tables, extracted from China’s multi-regional I-O framework, and Myanmar's tables, ob-
tained from the OECD I-O database, for the years 2012 and 2017. As preliminary analyses,
the study examines the economic structures of Yunnan and Myanmar through value-added
assessment as well as backward and forward linkage analyses. The results show that Yun-
nan experiences remarkable increase in value-added performance between 2012 and 2017,
while Myanmar’s industrial structure remains stable and creates relatively lower value-add-
ed contributions. The linkage analysis further indicates that manufacturing sectors play a
central role in both economies. Yunnan's economic expansion is predominantly manufactur-
ing-driven, whereas Myanmar's growth relies on a mixed pattern combining agriculture,
mining, and some manufacturing activities. Moreover, manufacturing sectors in both regions
exhibit only minor differences in sectoral contributions from both demand- and supply-side
perspectives, which indicates insignificant structural change of both economies over time.
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1. Introduction

Cross-border relations play a crucial role in regional economic integration and the eco-

nomic development of both host and neighboring countries through trade connections.
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These relations facilitate not only the exchange of goods and services but also the cross-
border movement of labor, technology, finance, and infrastructure. As a result, it generates
broad economic and social benefits for the regions involved. Ge et al. (2014) demonstrate
that border trade exerts a significant influence on the economic development of frontier re-
gions and contributes to the regional integration of inland areas. Similarly, Mao et al. (2021)
emphasize that cross-border economic cooperation constitutes an important form of interna-
tional collaboration. Consequently, the promotion of cross-border trade has become a key
driver of regional economic development. Effective enhancement of cross-border trade re-
quires a clear understanding of the underlying economic structures and trade relationships
between participating economies. This study focuses on the cross-border relations and eco-
nomic structures of Yunnan and Myanmar.

Yunnan Province, located in southwestern China, shares an extensive border with north-
ern Myanmar and plays a pivotal role in facilitating bilateral trade between the China and
Myanmar. Cross-border trade between Yunnan and Myanmar is conducted through five
major border checkpoints and accounts for a large share of total China-Myanmar trade. In
2014, trade conducted through the Yunnan-Myanmar border represented approximately 30%
of overall China-Myanmar trade and 49% of Yunnan's total trade with ASEAN (Hong
Kong Trade Development Council, 2016). Figure 1 presents the evolution of Myanmar's
cross-border trad: with its neighboring countries: China, Thailand, India, and Bangladesh,
over the period 2015-2024. Prior to Myanmar's political crisis in 2021, Yunnan (China) con-
sistently accounted for the largest share of Myanmar's border trade value, followed by
Thailand. Before 2021, Yunnan served as Myanmar’'s principal border trade counterpart.
However, the political turmoil in Myanmar in 2021 led to an obvious contraction in Yun-
nan-Myanmar border trade, causing Yunnan's share to fall below that of Thailand. Trade
flows subsequently began to recover after 2023.

Myanmar’s exports to Yunnan are dominated by agricultural outputs, mineral resources,
and other primary commodities, while Yunnan supplies Myanmar mainly with manufac-
tured products, including machinery, electrical and electronic equipment, chemical products,
and related industrial goods (Zhu, 2011). This complementary trade structure supports re-
gional productivity by improving the availability, circulation, and efficiency of goods and
services across the border. Motivated by this trade relations, this study aims to conduct
insightful analysis on the trade relations between Yunnan and Myanmar at industrial level.

A two-region input-output (I-O) framework enables the identification of key sectors that
significantly contribute to regional economies and clarifies how sectoral demand and supply
linkages support production across regions (Leontief, 1936). To the best of our knowledge,
no empirical study has examined cross-border trade relations between Yunnan and Myan-
mar at the industry level, primarily due to the limited availability of two-region I-O tables
for these economies. This data constraint has discouraged the application of interregional
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Figure 1 Myanmar’s cross-border trade values in the period 2015-2024
7000.0 -

6000.0

Y —_—
5000.0 : "

4000.0 /D/D/g// .

3000.0 B
/ 4 s

2000.0

1000.0

—
. . D —
0.0 % * *

* gl

2015 2016 2017 2018 2019 2020 2021 2(;22 2023 2024
--@-- Yunnan (China) — Thailand --4- Bangladesh —— India

Source: Ministry of Commerce, Myanmar

I-O analysis in this context. To address this gap, this study constructs a two-region I-O table
for Yunnan and Myanmar using a non-survey approach and provides one of the first em-
pirical analyses of their cross-border economic linkages. Accordingly, the study pursues two
main objectives: (i) to compile a two-region I-O table for Yunnan and Myanmar, and (ii) to
identify key sectors that drive regional economic development of Yunnan and Myanmar.
The remainder of this paper is organized as follows. Section 2 reviews the historical evo-
lution of trade and economic relations between Yunnan and Myanmar. Section 3 describes
the construction of the two-region input-output tables for Yunnan and Myanmar and out-
lines the analytical framework. Section 4 presents and discusses the empirical results in
comparison with existing studies. Section 5 concludes by summarizing the main findings

and highlighting their implications.

2. Literature Review

Border trade generally denotes the exchange of goods and services across international
land boundaries, typically occurring within a limited geographical range of approximately
30 kilometers from the border (Ge et al, 2014). A defining feature of border trade is its
relatively low transportation costs, which enhance its economic relevance for adjacent re-
gions despite the modest scale of such transactions (Aseff et al, 1995; Kubo, 2016). Exist-
ing studies indicate that border trade promotes regional economic growth primarily by fa-
cilitating cross-border flows of goods and services (Jarreau and Poncet, 2012). Moreover,
the geographical positioning of border regions allows them to function as strategic nodes
for the movement of goods and labor across national boundaries. This role supports the ex-
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pansion of transport and logistics infrastructure, encourages investment, and attracts trans-
national firms to establish production or commercial operations, thereby contributing to
sustained local economic development (Lyu, 2024).

Mao et al. (2021), drawing on evidence of Wang (2018), Wen, et. al. (2019), and Liu and
Jin (2016) who conduct empirical studies based on the data of 199 cross-border cities in
China, demonstrate that China’s border regions experience remarkable cross-border spill-
over effects when they engage in international trade and cross-border cooperation, although
the magnitude of these effects varies across regions and distance bands. These studies fur-
ther indicate that geographical conditions, infrastructure quality, levels of economic develop-
ment, and policy frameworks jointly shape the degree of openness and regional cooperation
in China's border areas. Mao et al. (2021) also identify Myanmar as a key node within the
Belt and Road Initiative, serving as China’s primary land connection to South Asia and ex-
hibiting strong development potential due to its strategic location and resource endow-
ments. From Myanmar's perspective, border trade has historically depended mainly on
Yunnan, China's southwestern gateway, until the political crisis in 2021. Maintaining cross-
border trade relations is critically important not only for the economic development of
Yunnan and Myanmar but also for China’s broader objective of regional trade integration.

Existing research has examined the constraints and barriers affecting cross-border eco-
nomic development between Yunnan and Myanmar. To analyze such barriers, Ratti and
Reichman (1993) identify two broad approaches: (i) an examination of the decision-making
behavior of microeconomic actors, grounded in industrial organization theory; and (i) an
analysis of the broader institutional, spatial, and contextual conditions shaping bilateral de-
velopment from a regional economic development perspective. Most existing studies adopt
the latter approach. Xu and Zhang (2016) identify three key factors requiring improve-
ment to promote Yunnan-Myanmar border trade: customs clearance efficiency, logistics fa-
cilitation, particularly warehousing and transportation, and the convenience of capital settle-
ment through banking systems. Dan (2022) evaluates the benefits and costs of cross-border
trade and finds that improvements in border trade can contribute to economic develop-
ment in certain borderland areas. However, the study also highlights unintended negative
consequences for Myanmar, including environmental degradation, governance challenges
such as corruption, and land losses associated with increased Chinese investment. To sup-
port this view, Fredrich et al. (2004) highlight concern regarding the heavy reliance of lo-
cal communities in northern Myanmar on logging activities and the expansion of cross-bor-
der timber trade and emphasize the associated risks to ecological sustainability and
environmental preservation.

Kudo and Mieno (2007) examine the contribution of border trade to Myanmar's economy
during the period 1990-2005, following the implementation of the open-door policy. Their
findings indicate that Myanmar’s economic structure exhibited little change over this peri-
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od, particularly with respect to the contribution of trade to GDP. Using bilateral trade data
for Yunnan Province from 1988 to 1999, Poncet (2006) applies a gravity model of trade
and finds that trade between Yunnan and Myanmar gradually declined from an above-nor-
mal level to one consistent with gravity-based expectations. By contrast, employing data
from 2000 to 2012, Taguchi and Oizumi (2014) show that Yunnan's exports to and imports
from Mpyanmar substantially exceeded levels predicted by the gravity model. Notably,
Myanmar accounted for 53.3 percent of Yunnan's exports and 33.9 percent of its imports
in 2012.

An industry-level analysis of the economic contribution of border trade can improve the
awareness of economic integration between Yunnan and Myanmar which enhance the in-
dustrial and trade policies between two economies. In this regard, the study constructs a
two-region input-output table using a non-survey approach and, as a first step, identifies
the key sectors that play a major role in Yunnan's and Myanmar’'s economies by employ-

ing value-added analysis and backward and forward linkage approaches.

3. Data and analytical methods

This research consists of two main components: (i) constructing a two-region I-O table
for Yunnan and Myanmar using a non-survey approach, and (i) exploring the sectoral con-

tributions of Yunnan's and Myanmar based on two-region I-O tables.

3.1 Data

This study constructs a non-competitive, two-region input-output (I-O) table for Yunnan
and Myanmar using a non-survey approach. The national I-O tables of Myanmar and re-
gional I-O tables of Yunnan are applied for constructing two-region I-O tables. The I-O ta-
bles for Myanmar are obtained from the Organization for Economic Cooperation and Devel-
opment (OECD) input-output database, while those for Yunnan are derived from the
Chinese Multi-Regional Input-Output (MRIO) tables compiled by the Carbon Emission Ac-
counts and Datasets (CEADs). The Chinese MRIO tables are available for only three
benchmark years: 2012, 2015, and 2017. To conduct five-year interval analysis, this study
selects the years 2012 and 2017 for both Yunnan and Myanmar. Cross-border trade data
are employed to estimate the intermediate trade flows between the two regions. To esti-
mate the intermediate trade flows, this study utilizes the trade statistics between Yunnan
and Myanmar sourced from the Ministry of Commerce (MOC) of Myanmar and trade
data between China and Myanmar collected from the World Integrated Trade Solution
(WITS) database.
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3.2 Compilation of Yunnan-Myanmar two-region I-O table

Firstly, this study extracts Yunnan's I-O data from the Chinese MRIO tables by consoli-
dating relevant data using Microsoft Excel. The MRIO tables are compiled by 42 industries
for 31 provinces and provide detailed economic transactions at the regional level. From
these tables, Yunnan's data on intermediate inputs, value added, final demand, and interna-
tional trade are extracted. In constructing Yunnan's regional I-O table, this study treats
trade between Yunnan and the rest of China as interregional (domestic) trade, while trade
with countries outside China is categorized as foreign trade. As a result, unlike convention-
al I-O tables, Yunnan's I-O table includes both interregional trade within China and interna-
tional trade.

Yunnan's I-O tables are structured across 42 industries, whereas the OECD compiles
Myanmar’'s I-O tables with 45 industries. To harmonize the industrial classifications be-
tween these two data sources, both Yunnan and Myanmar’s industries are reclassified and
aggregated into 24 common sectors. This classification follows the industry definitions pro-
vided by the Ministry of Internal Affairs and Communications of Japan (2021). As a result,
the I-O tables for both regions are reconstructed into a standardized 24 X 24 matrix, which
enables consistent comparative analysis. Appendices 1 and 2 present the original industrial
classifications of Yunnan in the Chinese MRIO tables and those of Myanmar in the OECD
I-O tables, and the corresponding industries used in the two-region I-O tables.

Subsequently, this study constructs a two-region I-O table for Yunnan and Myanmar by
integrating the respective regional I-O tables. The structure of the two-region I-O tablé is
illustrated in Figure 2. In constructing the two-region framework, core components such as
intermediate inputs, value added, final demand, and foreign trade from each region’s I-O ta-
ble are directly utilized. Therefore, the only component to be estimated is the matrix of in-
termediate inputs traded between Yunnan and Myanmar, which represents the interregion-
al economic linkages between the two regions.

The estimation of intermediate inputs traded between Yunnan and Myanmar is based on
cross-border trade data collected from the MOC, Myanmar. As this border trade data is
aggregated, it must be allocated across industries to construct the interregional trade ma-
trix. To achieve this matrix, the study applies commodity-level trade ratios derived from
detailed trade data between China and Myanmar, obtained from the WITS database. These
ratios represent the relative share of each industry in the total trade volume and are used
to disaggregate the aggregate border trade value into industry-specific flows. The trade ra-
tio for each industry is calculated using the following formula:

Import value of total commodity value in each industry
Total import between China and Myanmar

x Cross-border trade value. In

this study, Myanmar's imports from Yunnan are treated as Yunnan's cross-border exports,

while Yunnan's imports represent Myanmar’s cross-border exports.
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Figure 2 Non-competitive import type integrated I-O table of Yunnan and Myanmar
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Source: Authors’ drawing based on the two-regions-I-O table

In the next step, cross-border trade data are separated from each region’s total foreign
trade by industry. Specifically, Yunnan's foreign trade data are disaggregated into: (i)
cross-border trade with Myanmar, and (ii) trade with other countries, including the remain-
ing portion of trade with Myanmar which is not classified as cross-border. Similarly, Myan-
mar’s I-O table is adjusted to distinguish cross-border trade with Yunnan from its trade
with the rest of the world.

To estimate the intermediate inputs traded between Yunnan and Myanmar, the study
applies the RASS) method by utilizing the disaggregated cross-border import and export
data. In this process, Myanmar's exports are considered part of Yunnan's intermediate in-
puts (AMY), and vice versa, Yunnan's exports are treated as intermediate inputs for Myan-
mar (A™). After allocating the intermediate inputs, all components of the I-O table are in-
tegrated into the two-region I-O table (as shown in Figure 1). The rows and columns are
adjusted to ensure balance between supply and demand by industry. Furthermore, in com-
piling the two-region I-O tables for 2012 and 2017, the study preserves the original struc-
tural ratios—such as value-added shares, intermediate input coefficients, and final demand
composition—based on each region’s I-O data. The integrated two-region I-O tables consist
of 24 sectors including 11 manufacturing sectors, 10 service sectors, agriculture sector, min-

ing sector and construction sector.

3.3 Analytical method: Backward and forward linkages
By using the constructed two-region I-O tables, this study analyzes the sectors which
contribute the most to economic development of Yunnan and Myanmar. The analysis em-
ploys the backward linkages (BLs) and forward linkages (FLs) approaches.
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Backward and forward linkages are fundamental I-O analytical tools that reflect inter-in-
dustry dependencies within and across regions. BLs are derived from the inverse matrix
introduced by Leontief (1936) by employing a competitive input-output framework. The
formula for the Leontief inverse is as follows: L=[I—(I—M)A] '=[b;l, where I is the
identity matrix, M represents the diagonal matrix of import coefficients, and A denotes the
matrix of input coefficients [ai]=[x;i/X;l, here, the intermediate input (x;) of sector j is di-
vided by the total output of sector j. The BLs are calculated as the vertical sum of the

column vectors of Leontief’s inverse matrix. BLs can be derived as follows:
BLj:Z?:l bij (1)

Where n denotes the number of industries, the BLs can be further transformed into a nor-
malized form. BLs indicate the total input requirements across industries needed to pro-
duce one unit of final demand in industry j, highlighting the degree of industry j's depen-
dency on upstream sectors. In this approach, each industry’s BL value is divided by the
average of the vertical sums of the Leontief inverse matrix, as shown in Equation (2). This
normalized BL index allows for comparison across industries by indicating the relative
strength of each sector’s demand-side contribution to the regional economy. A higher BL
value suggests that the industry has stronger upstream linkages, meaning that a unit in-
crease in its final demand will induce greater output in other industries by generating
higher intermediate input demand. Thus, industries with high BLs are considered key sec-
tors from a demand-side perspective, as their growth can stimulate broader economic activ-

ity through production chains.

BL,- - 25 by
—201 25 by
n

In measuring the FLs, this study applies the Ghosh inverse matrix, denoted as, G=[g;],
which is proposed by Miller and Blair (2009). In the Ghosh model, the output coefficients

are calculated using the formula: [a;]=[x;/Xi]. FLs can be derived from Equation (3).
FLi=2}", g; (3)
Then, this study transforms the FLs to normalized form by using Equations (4).

FL. = 2351 8
' 1
Hzir;l Zjn=1 8ij

The normalized FLs capture the supply-side importance of each industry by indicating
how a unit increase in output from a specific sector leads to increased production in other

industries through the provision of intermediate inputs. An industry with a high FL value
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plays a key role in supporting the production activities of downstream sectors and is thus

considered vital for supply-driven growth in the regional economy.

4. Results

4.1 Comparison of sectoral value-added contributions between Yunnan and Myanmar

This section examines the value-added (VA) contributions in Yunnan and Myanmar.
The VA ratio is calculated as the ratio of value added to total output for each industry
and reflects the share of income generated within a sector. The VA ratio highlights its
role in employment generation and wealth creation. Leal-Ordonez (2017) states that the
VA ratio captures the contribution of primary production factors, such as labor and capital,
per unit of output. Table 1 presents a comparison of sectoral VA ratios for Yunnan and
Myanmar in 2012 and 2017. The first column reports the aggregate VA ratios relative to
total output for both years. Overall, Yunnan and Myanmar exhibit similar VA ratios of ap-
proximately 0.40, suggesting comparable input structures across the two economies. Be-
tween 2012 and 2017, Yunnan's VA ratio increased from 0.42 to 0.44, indicating an en-
hanced contribution to overall economic activity. In contrast, Myanmar’'s VA ratio shows
no significant change between 2012 and 2017.

A more detailed sectoral examination reveals substantial changes in Yunnan's value-added
ratios across several industries. Notable increases are observed in wood, paper, and furni-
ture manufacturing (from 0.29 to 0.42); non-metallic mineral products (from 0.28 to 0.36);
machinery and equipment manufacturing (from 0.22 to 0.35); electricity, heat, and water
supply (from 0.29 to 0.53); finance and insurance (from 0.39 to 0.59); and wholesale and
retail trade (from 0.24 to 0.72). In contrast, declines in value-added ratios are found in
construction (from 0.53 to 0.23), transport and storage (from 0.74 to 0.53), and real es-
tate (from 0.65 to 0.41). Except for these sectors, Yunnan's all manufacturing and service
sectors show improved VA contributions which demonstrate the industrial development of
Yunnan during 2012-2017.

In contrast, Myanmar's value-added (VA) ratios exhibit relatively little variation between
2012 and 2017. VA ratios in agriculture, mining, food processing, other manufacturing
equipment, and education remain substantially lower than those observed in Yunnan. De-
spite being Myanmar’s main export sectors, agricultural and mining products undergo lim-
ited domestic processing, which results in low value-added generation. This finding is con-
sistent with Mao et al. (2021), who emphasize that Myanmar's agricultural trade reflects a
low degree of value-added integration, characterized by exports of primary commodities
and reliance on imports of processed agricultural products. These patterns indicate the
need for Myanmar to strengthen its competitive advantage by upgrading production and
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Table 1 Value-added contributions by sector of Yunnan and Myanmar

Yunnan Myanmar
Industry

2012 2017 2012 2017

(1) (2) (3) (4) (5)

Total value-added to output ratios 0.42 0.44 0.44 0.43
Agriculture, hunting and forestry 0.62 0.62 0.47 0.47
Mining and washing of coal 0.42 0.45 0.37 0.37
Food products, beverages and tobacco 0.47 0.50 0.28 0.30
Textile industry 0.26 0.25 0.36 0.35
Wood, paper, timber and furniture 0.29 0.42 0.33 0.33
Chemical products 0.23 0.29 0.32 0.31
Manufacture of metal products 0.23 0.25 0.31 0.30
Manufacture of non-metal products 0.28 0.36 0.36 0.35
Machinery and equipment 0.22 0.35 0.34 0.34
Electrical machinery and equipment 0.19 0.21 0.31 0.32
Manufacture of transport equipment 0.23 0.25 0.37 0.37
Other manufacturing equipment 0.64 0.66 0.39 0.37
Electricity, heat and water supply 0.29 0.53 0.42 0.41
Construction 0.53 0.23 0.36 0.35
Wholesale and retail trades 0.24 0.72 0.51 0.50
Transport, storage and postal services 0.74 0.53 0.42 0.42
Information and communications 0.43 0.48 0.47 0.45
Finance and insurance 0.39 0.59 0.52 0.51
Real estate 0.65 0.41 0.60 0.59
Scientific research 0.33 0.43 0.51 0.50
Public administration 0.57 0.52 0.53 0.52
Education 0.82 0.77 0.60 0.58
Healthcare and social work 0.44 0.47 0.52 0.49
Other supplies including accommodation and catering 0.48 0.46 0.44 0.42

Source: Two-regions input-output tables constructed by authors

integrating more deeply into global value chains.

Reflecting its labor-intensive economic structure, Myanmar records slightly higher VA
ratios than Yunnan in selected manufacturing sectors, including textiles, wood and paper
products, chemical products, metal products, electrical machinery and equipment, and trans-
port equipment manufacturing. However, VA ratios in these sectors do not show increase
over the period 2012-2017. Moreover, export contributions of these products of Myanmar
are insignificant and demand further improvement of industrialization.

In summary, the value-added analysis reveals clear sectoral differences in production
structures between Yunnan and Myanmar. Yunnan shows evidence of industrial upgrading
and expansion into higher value-added services, whereas Myanmar’'s economy remains rela-
tively stable and concentrated in labor-intensive activities. This structural asymmetry
shapes cross-border trade dependence and underscores the importance of targeted policies
to enhance value-added creation in Myanmar and to strengthen trade integration between
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two regions.

4.2 Backward and Forward linkages

4.2.1 Backward linkages

This section examines the contribution of each industry of Yunnan and Myanmar to re-
gional economy from the demand side by using the backward linkages (BLs) approach.
Calculation of BLs is explained in Section 3.3. BLs identify the sectors that contribute most
to the output growth of other sectors through increased demand. In other words, a higher
BL in a sector indicates that a one-unit increase in its output generates greater intermedi-
ate demand from other sectors and then stimulates their output growth. Larger BL values
reflect a greater contribution to the regional economy. Table 2 [columns (2) to (5)] pres-
ents the BLs of Yunnan and Myanmar for 2012 and 2017. The results show that for both
Yunnan and Myanmar, the sectoral BLs have no significant change between 2012 and 2017.

In Yunnan, all manufacturing sectors, except for food products and other manufacturing
equipment, demonstrate their contributions to output growth. The magnitudes of these
manufacturing BLs are relatively similar, which suggests that all manufacturing sectors
play comparable roles as the primary demand-side drivers of regional economic growth. In
contrast, agriculture, mining, construction, and all service sectors exhibit less contributions
to output growth, apart from the construction sector in 2017. This finding aligns with Long
(2020), who reports that during 1978-2019, the output share of Yunnan's primary industry
decline, the secondary industry remains relatively stable, and the tertiary industry increas-
es. Consistent with that trend, this study finds low contributions from Yunnan's agriculture
and mining, alongside significant and stable contributions from manufacturing sectors in
both years. Overall, BLs underscores the important role of manufacturing sectors as the
key driver of Yunnan's output growth in 2012 and 2017. Zhu (2011) states that Yunnan
government sets the industrial development policies to enhance the competitiveness of
main industries including tobacco, mining, bio, power and tourism. However, in terms of
BLs, mining and tobacco sectors show small production link with other industries which
demonstrates their weak contribution to output growth.

In opposite with Yunnan's agriculture sector, Myanmar’'s agriculture, mining, and all
manufacturing sectors, except for the manufacture of transport equipment, show contribu-
tions to output growth. This outcome is closely linked to Myanmar’s economic reforms ini-
tiated after 2011, which dramatically improves Myanmar’s economy to be the highest
growth during 2011-2019, according to the World Development Indicators, World Bank.

The economic reform seems to spur the development of manufacturing, which emerges
as a significant contributor to Myanmar’s economy. Similarly, production and trade data
from the Asian Development Banlg> supports these results and indicate a decline in the out-
put share of agriculture, alongside gradual increases in the shares of manufacturing and
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Table 2 Backward and forward linkages of Yunnan and Myanmar for years 2012 and 2017

Backward Linkages Forward Linkages
Sectors Yunnan Myanmar Yunnan Myanmar
2012 2017 2012 2017 2012 2017 2012 2017
(1) 2) ) @ (6 (6 (7 (8 (9
Agriculture, forestry, animal husbandry and fishery 0.79 0.80 1.03 1.05 0.92 1.00 1.31 1.33
Mining and washing of coal 0.95 0.95 1.05 1.15 1.39 1.40 1.14 1.11
Food products, beverages, and tobacco 0.90 0.88 1.23 1.22 0.82 0.88 1.01 0.97
Textile industry 1.06 1.06 1.16 1.11 1.18 0.96 0.83 0.88
Wood, paper, timber, and furniture 1.06 0.96 1.20 1.17 1.44 1.24 1.25 1.22
Chemical products 1.12 1.07 1.16 1.20 1.29 1.33 1.21 1.23
Manufacture of metal products 1.08 1.12 1.11 1.16 0.89 1.11 1.11 1.15
Manufacture of non-metallic mineral products 1.08 1.02 1.08 1.16 1.30 1.32 1.04 1.14
Machinery and equipment 1.08 1.02 1.10 1.08 1.18 1.01 0.55 0.62
Manufacture of electrical machinery and equipment 1.10 1.11 1.15 1.10 1.26 1.02 0.62 0.49
Manufacture of transport equipment 1.06 1.07 1.00 0.96 0.91 1.06 0.57 0.53
Other manufacturing equipment 0.77 0.78 1.11 1.07 1.34 1.27 0.78 0.75
Electricity, heat, and water supply 1.09 0.90 1.04 1.09 1.49 1.49 1.27 1.19
Construction 0.86 1.14 1.11 1.11 1.02 0.75 0.56 0.60
Wholesale and retail trade 1.12 0.73 0.97 0.98 0.70 1.04 1.09 1.10
Transportation 0.69 0.88 1.01 1.08 1.09 1.34 1.17 1.11
Information and communications 0.94 0.94 1.01 0.96 1.00 1.18 0.89 0.87
Finance and insurance 0.95 0.85 0.95 0.92 1.08 1.33 1.20 1.13
Real estate 0.75 0.99 0.88 0.8 1.12 1.31 0.72 0.72
Scientific research 1.00 0.96 0.97 0.96 1.13 1.16 1.06 0.84
Public administration 0.82 0.90 0.96 0.96 0.68 0.75 0.78 0.70
Education 0.63 0.69 0.91 0.90 0.68 0.67 0.59 0.55
Health care and social work 0.96 0.95 0.99 0.98 0.74 0.79 0.60 0.55
Other service and activities 0.89 0.93 1.09 1.05 1.31 1.11 0.68 0.66

Source: Authors’ calculation based on integrated two-region I-O table of Yunnan-Myanmar

services in total output of Myanmar during 2010-2019.

During 2012-2017, the results of BLs confirm the role of manufacturing in driving Myan-
mar’s economy. However, their contribution remains the same between 2012 and 2017.
Moreover, despite the decline in agriculture’s output share, as a historically primary eco-
nomic driver of the country, this sector continues to play a dominant role in output growth
on the demand side. Thus, the agriculture sector keeps its role in Myanmar’'s economic
growth. In addition, transportation and other service sectors register large BLs, which indi-
cate their importance to regional economic growth in both 2012 and 2017.

4.2.2 Forward linkages

Forward linkages (FLs) identify the sectors that contribute most to the output growth
of other sectors on the supply side. In other words, a higher FL indicates that a one-unit
increase in the output of a sector provides more intermediate input for other sectors,
thereby fostering their output. The estimation of FLs is explained in detail in Section 3.3.
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Table 2 [columns (6) to (9)] presents the FLs of Yunnan and Myanmar for 2012 and 2017.
Yunnan's electricity, heat, and water sectors record the largest FLs in both years, which
highlights their vital role in driving regional output growth. Moreover, Yunnan's mining,
wood and paper products, chemical products, manufacture of non-metallic mineral products,
machinery and equipment, manufacture of electrical machinery and equipment, and other
manufacturing equipment sectors also have magnitudes of FLs greater than 1, which show
the contribution of these sectors to Yunnan's economy.

Similarly, some service sectors including transportation, information and communications,
finance and insurance, real estate, and scientific and research sectors, hold large FLs which
express the contributions of these service sectors to Yunnan's economy on the supply side
in both years 2012 and 2017. Overall, the FL analysis suggests that increasing production
in these key sectors can generate spillover effects throughout the economy. Accordingly,
industrial policies that strengthen the capacity and productivity of these sectors would be
instrumental in enhancing regional economic growth.

In Myanmar, the agriculture sector is prominent in terms of FLs, which reflects its
strong supply-side role in supporting other sectors’ production. Alongside the agriculture
sector, several manufacturing sectors: mining, wood and paper products, chemical products,
manufacture of metal products, manufacture of non-metallic mineral products, demonstrate
relatively larger contributions to output growth. In particular, the agriculture and mining
sectors play a central role in Myanmar’'s economy, both as key suppliers to domestic indus-
tries and as major export contributors. Strengthening output growth in these sectors would
therefore not only stimulate other sectors through supply-side linkages but also enhance
export performance of Myanmar. In addition, the FL results highlight the importance of
some service sectors including wholesale and retail trade, transportation, and finance and
insurance, in supporting the output growth of other industries. These findings suggest that
policies aimed at boosting the productivity and efficiency of both key manufacturing and
service sectors could generate broad-based economic benefits for Myanmar.

Overall, the BL and FL analyses reveal that Yunnan's economy depends primarily on
manufacturing sectors, while Myanmar’'s growth relies on both agriculture and some manu-
facturing sectors. In Yunnan, although agriculture makes a less contribution to output
growth in terms of BLs and FLs, it accounts for roughly 40% of total exports, the largest
export share among all sectors. Except for chemical products, most manufacturing sectors
of Yunnan exhibit relatively low export capacity. This fact suggests that Yunnan should
continue to develop its agriculture sector while enhancing the competitiveness of its manu-
facturing and service sectors. In Myanmar, both BL and FL results highlight the key con-
tributions of agriculture, mining, and some manufacturing industries: particularly textiles,
wood and paper products, and chemical products. From an export perspective, Myanmar
remains heavily reliance on agriculture, mining, and textiles. These findings underscore the
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vital role of these sectors in driving the country’s economic growth.

Consistent with this result, Thwin et al. (2010) indicate the significant contribution of ag-
riculture sectors to the GDP and export growth of Myanmar in year 2000-2001. Additionally,
Thein and Inaba (2023) highlight that although Myanmar's economic structure has slightly
changed during the economic reformation period 2010-2015, the economy still depends on
agriculture, with its GDP share around 20.1%, significantly higher than those of Thailand
(8.9%), Indonesia (13.3%), and Vietnam (15.5%) in 2019. Comparatively, both Yunnan
and Myanmar demonstrate the role of manufacturing development in supporting regional
economies during 2012 and 2017. However, in terms of exports, both economies remain pre-
dominantly dependent on agriculture. All manufacturing sectors in both regions play the
same role in economic development and do not show a significant different economic con-

tribution by sector.

5. Conclusion

This paper compiles integrated interregional input-output (I-O) tables for Yunnan and
Myanmar for the years 2012 and 2017 to enable a more comprehensive assessment of the
economic contributions of cross-border trade. The detailed procedures for data estimation
and table integration are explained in Section 3.1. Prior to examining border trade linkag-
es, the analysis investigates structural changes in both economies by evaluating value-add-
ed creation and sectoral contributions to output growth.

The value-added analysis reveals different production structures between Yunnan and
Myanmar. Yunnan demonstrates strong progress in value-added creation, particularly in
manufacturing sectors as well as in utilities. Despite declining value-added ratios in con-
struction, transport and storage, and real estate, the overall expansion of manufacturing
and service sectors indicates continued industrial upgrading in Yunnan during 2012-2017.
In contrast, Myanmar exhibits comparatively weak value-added performance especially in
agriculture sector and maintains an unchanged economic structure over the same period.
This divergence underscores the need for targeted industrial policies in Myanmar to en-
hance domestic value-added creation and deepen productive integration with Yunnan.

The backward linkage analysis shows that manufacturing sectors in both regions play a
central role in stimulating regional economic activity, while service sectors exhibit different
economic impacts in 2012 and 2017. In Yunnan, agriculture and mining contribute relatively
little to output growth, whereas Myanmar’'s growth is more strongly supported by primary
industries combined with some manufacturing sectors. As a result, Yunnan's economic ex-
pansion is primarily manufacturing-driven, while Myanmar relies on a mixed growth pat-
tern combining agriculture, mining, and limited manufacturing activities.
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Forward linkage analysis further highlights the role of manufacturing in Yunnan's eco-
nomic expansion, along with contributions from mining and some service sectors. On Myan-
mar’s side, agriculture and mining, together with several manufacturing industries consis-
tently support output growth. By contrast, only a limited number of service sectors
demonstrates notable contributions to Myanmar’s economy. Overall, the sectoral contribu-
tion patterns in both regions do not significantly change between 2012 and 2017 and sug-
gest limited structural transformation during this period.

The above findings bring several important policy implications to both economies. First,
Myanmar should prioritize industrial policies that promote value-added upgrading, particu-
larly in manufacturing sectors with strong backward and forward linkages. Enhancing ac-
cess to finance, improving industrial infrastructure, and fostering technology adoption, espe-
cially for small and medium-sized enterprises, would help strengthen domestic production
capacity. Second, cross-border cooperation between Yunnan and Myanmar should move be-
yond trade in primary goods toward deeper production integration, including joint industri-
al zones, supply-chain linkages, and energy and logistics connectivity. Third, service-sector
development in Myanmar, particularly in transportation, logistics, finance, and trade-related
services, is essential to support manufacturing growth and facilitate cross-border economic
integration. For Yunnan, policies that sustain manufacturing competitiveness while expand-
ing high-value services can further reinforce its role as a regional production and trade
hub. To achieve more balanced and sustainable regional development, strengthening value-
added creation, promoting industrial diversification, and enhancing cross-border production
linkages are critical for both economies.

This paper represents a preliminary stage in analyzing the economic impacts of cross-
border trade relations using I-O analysis. While the integrated Yunnan-Myanmar I-O tables
provide valuable insights into sectoral structures and industrial linkages, a more compre-
hensive assessment of regional economic integration requires further investigation. Especial-
ly, future research should examine trade integration between the two economies, including
bilateral trade dependence, value-chain participation, and mutual spillover effects at the in-
dustrial level. Such analyses would enable more detailed and actionable policy recommenda-
tions related to border trade facilitation, industrial coordination, and taxation policies. These
insights are important not only for policymakers in both governments, but also for manu-
facturers and traders operating on both sides of the border. In this regard, as a second
stage, this study will extend the analysis to evaluate mutual economic contributions be-

tween Yunnan and Myanmar at industrial level.

Notes
1) Border trade data are obtained from the website of the Ministry of Commerce of Myanmar.

The available statistics are reported on a quarterly and semi-annual basis and do not constitute
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an annual time series. Accordingly, annual border trade volumes are estimated by aggregating
the published quarterly and semi-annual data.

2) (AYY)=Yunnan's intermediate input, (AMY)=Intermediate input which imports from Myan-
mar to Yunnan, (AM)=Myanmar's intermediate input, (A™™)=Intermediate input which im-
ports from Yunnan to Myanmar, (X;)=Output of each region by industry, and (X;)=Demand
of each region by industry.

3) The RAS method is commonly employed to balance the rows and columns of input-output
tables. It adjusts the entries in the matrix by reallocating values across rows and columns in
accordance with the original coefficient structure (Gretton and Cotterell, 1979).

4) Asian Development Bank, the Key Indicator Database https://kidb.adb.org/
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Industrial classifications of Yunnan and Myanmar

Name of industries

Yunnan (China MRIO)

Myanmar (OECD)

Two-region I-O table

(1)

(2)

(3)

Agriculture, Forestry, Animal | 1 | Agriculture, hunting, forestry | 1 | 1. Agriculture, forestry, ani-
Husbandry and Fishery mal husbandry and fish-
ery
Mining and washing of coal 2 | Fishing and aquaculture 1| 2. Mining and washing of
coal
Extraction of petroleum and| 2 | Mining and quarrying, energy | 2 | 3. Food products, beverages,
natural gas producing products and tobacco
Mining and processing of | 2 | Mining and quarrying, non-| 2 | 4. Textile industry
metal ores energy producing products
Mining and processing of | 2 | Mining support service activi-| 2 | 5. Wood, paper, timber, and
nonmetal and other ores ties furniture
Food and tobacco processing | 3 | Food products, beverages and | 3 | 6. Chemical products
tobacco
Textile industry 4 | Textiles, textile products,| 4 | 7. Manufacture of metal
leather and footwear products
Manufacture of leather, fur,| 4 | Wood and products of wood| 5 | 8. Manufacture of non-me-
feather and related products and cork tallic mineral products
Processing timber and furni-| 5 | Paper products and printing | 5 | 9. Machinery and equip-
ture ment
Manufacture of paper, print-| 5 | Coke and refined petroleum | 2 | 10. Manufacture of electrical
ing and articles for culture, products machinery and equipment
education and sport activity
Processing petroleum, coking | 2 | Chemical and chemical prod-| 6 |11. Manufacture of transport
and processing of nuclear fuel ucts equipment
Manufacture of chemical| 6 |Pharmaceuticals, medicinal| 6 |12. Other manufacturing
products chemical and botanical prod- equipment
ucts
Manufacture of non-metallic| 8 | Rubber and plastics products | 6 | 13. Electricity, heat, and wa-
mineral products ter supply
Smelting and processing of | 7 | Other non-metallic mineral| 8 | 14. Construction
metals products
Manufacture of metal prod-| 7 | Basic metals 7 | 15. Wholesale and retail trade
ucts
Manufacture of general-pur-| 9 | Fabricated metal products 7 | 16. Transportation
pose machinery
Manufacture of special pur-| 9 | Computer, electronic and opti- | 10| 17. Information and commu-
pose machinery cal equipment nications
Manufacture of transport| 11| Electrical equipment 10| 18. Finance and insurance
equipment
Manufacture of electrical ma- |10 | Machinery and equipment,| 9 |19. Real estate
chinery and equipment nec
Manufacture of communication | 10| Motor vehicles, trailers and | 9 | 20. Scientific research
equipment, computers and semi-trailers
other electronic equipment
Manufacture of measuring in- |12 | Other transport equipment 11| 21. Public administration

struments

Note: Columns (1) and (2) present the original industrial classifications of Yunnan (Chinese MRIO tables) and Myanmar
(OECD I-O tables). The number next to each industry indicates its corresponding industry classification in the inte-
grated two-region I-O tables presented in Column (3).
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Appendix 2 Industrial classifications of Yunnan and Myanmar (continued)

Name of industries

Yunnan (China MRIO)

Myanmar (OECD)

Two-region I-O table

(1) (2) (3)
Other manufacturing 12 | Manufacturing nec; repair|12|22. Education
and installation of machinery
and equipment
Comprehensive use of waste | 12 | Electricity, gas, steam and air | 13| 23. Health care and social
resources conditioning supply work
Repair of metal products, ma- | 13| Water supply; sewage, waste | 13 |24. Other service and activi-
chinery and equipment management and remediation ties
activities
Production and distribution of | 13 | Construction 14
electric power and heat power
Production and distribution of | 13 | Wholesale and retail trade;|15
gas repair of motor vehicles
Production and distribution of | 14 | Land transport and transport | 16
tap water via pipelines
Construction 15 | Water transport 16
Wholesale and retail trades 16 | Air transport 16
Transport, storage, and postal | 17 | Warehousing and support ac-| 16
services tivities for transportation
Accommodation and catering |24 | Postal and courier activities 17
Information transfer, software |17 | Accommodation and food ser- |24
and information technology vice activities
services
Finance 18 | Publishing, audiovisual and|17
broadcasting activities
Real estate 19 | Telecommunications 17
Leasing and commercial ser-|20|IT and other information ser-|17
vices vices
Scientific research and poly-|20 | Financial and insurance activ- |18
technic services ties
Administration of water, envi- | 21 | Real estate activities 19
ronment, and public facilities
Resident, repair and other |24 | Professional, scientific and |20
services technical activities
Education 22| Administrative and support | 21
services
Health care and social work |23 | Public administration and de- |21
fense; compulsory social secu-
rity
Culture, sports, and entertain- | 24 | Education 22
ment
Public administration, social |21 | Human health and social|23
insurance, and social organi- work activities
zations
Arts, entertainment and rec- |24
reation
Other service activities 24
Activities of households 24

Note: Columns (1) and (2) present the original industrial classifications of Yunnan (Chinese MRIO tables) and Myanmar
(OECD I-O tables). The number next to each industry indicates its corresponding industry classification in the inte-
grated two-region I-O tables presented in Column (3).
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