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Abstract

This study examines how the allocation of export expansion across sectors affects economy-
wide outcomes in Bangladesh. Using a Social Accounting Matrix (SAM) framework,
we combine linkage analysis with simulation to evaluate how sectoral export growth
propagates through the production network. The results show that the impact of export
diversification depends critically on sectoral allocation rather than export intensity alone.
While aggregate differences between scenarios are modest, reallocating export growth
toward sectors with stronger intersectoral linkages generates larger economy-wide gains
in GDP and labor income. In particular, sectors with low initial export shares but high
network connectivity—such as agriculture, hunting, forestry, and fishing; retail trade; other
community, social and personal services; and inland transport—produce stronger multiplier
effects than most export-intensive sectors. These findings highlight a key distinction
between export intensity and network centrality, demonstrating that sectors with limited
direct export participation can play a central role in transmitting economic gains. The results
provide a network-based perspective on export diversification and offer policy-relevant
insights for designing strategies that promote more inclusive and efficient economic growth.

Keywords: Social Accounting Matrix (SAM); export diversification; intersectoral linkages;
simulation analysis; Bangladesh

1. Introduction

Structural change is a central feature of economic development, involving the real-
location of resources across sectors [1,2]. Its importance lies not only in shifts in sectoral
output but also in the network of intersectoral linkages that transmit production shocks
throughout the economy. These linkages determine how sectoral expansion propagates
into aggregate output, employment, and income distribution, making them critical for
understanding the economy-wide consequences of structural transformation.

Bangladesh has undergone substantial structural transformation since independence,
with sustained growth particularly after the 1980s. While agriculture has exhibited variable
performance, the textile sector has emerged as the dominant driver of export-led growth [3].
More recently, service sectors such as real estate and transport have increased their contri-
bution to domestic economic activity [4]. Despite this gradual diversification in production,
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exports remain highly concentrated in textiles and textile products, raising concerns about
the sustainability of growth under increasing external exposure.

This concentration reflects a structural imbalance: policy support and institutional
capacity have historically favored sectors with established export networks, while non-
textile sectors remain underdeveloped [5]. As a result, export diversification has progressed
slowly, and its potential to generate broad-based economic gains remains limited [6].

Existing studies document a positive association between export diversification and
economic growth. For example, a 1% increase in horizontal diversification has been
associated with a 1.7% increase in long-run GDP growth [7]. However, most evidence relies
on aggregate or econometric approaches and provides limited insight into the underlying
transmission mechanisms. In particular, little is known about how the allocation of export
expansion across sectors—given the structure of intersectoral linkages—affects economy-
wide outcomes.

This study addresses this gap by examining how export expansion allocated across
sectors translates into aggregate economic effects in Bangladesh. Using a Social Accounting
Matrix (SAM) framework, we identify key sectors based on their linkage structure and
simulate alternative export diversification scenarios. The results show that sectors with
strong intersectoral linkages—despite having low initial export shares—generate larger
economy-wide gains than traditional export-intensive sectors.

These findings suggest that the effectiveness of export diversification depends not on
export size per sector, but on the position of sectors within the production network. By
highlighting the role of structural connectedness, this study provides new evidence on how
export diversification strategies can be designed to maximize economy-wide gains.

1.1. Contextual Review of the Issue

Bangladesh is scheduled to graduate from Least Developed Country (LDC) status in
2026, after which it will lose preferential market access currently granted to LDCs. This
transition is expected to reduce export competitiveness, with existing estimates suggesting
a decline in total exports of between 4% and 8% [8,9].

The magnitude of this adjustment, however, depends critically on the structure of
exports. Evidence from Global Trade Analysis Project (GTAP) simulations indicates that
countries with more diversified export bases are less vulnerable to the removal of trade
preferences and may even experience welfare gains through deeper integration and Free
Trade Agreements (FTAs) [10]. This highlights export diversification as a central policy
challenge in the post-LDC transition.

Despite some progress, Bangladesh’s export structure remains highly concentrated
in the textiles and textile products sector. While non-textile exports have grown moder-
ately, export performance continues to be driven predominantly by textiles and textile
products [11]. This concentration has intensified in the post-COVID-19 period, as global
sourcing patterns shifted toward South Asian suppliers under the “China-plus-one” strat-
egy, further increasing Bangladesh’s share in textile exports [12-14].

Figure 1 shows that exports remain persistently concentrated in the textile sector,
accounting for more than 70% of total exports throughout the period. Although the share
of non-textile exports increased temporarily, particularly after 2019, this shift was not
sustained. By 2022, the export structure remained highly concentrated, indicating limited
structural progress toward diversification. This persistent concentration motivates the
need to examine how alternative allocation of export expansion across sectors may affect
economy-wide outcomes.
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Figure 1. Export shares of the textile sector and other sectors in Bangladesh, 2015-2022.

This raises a key question: how does the allocation of export expansion across sectors
affect economy-wide outcomes in a highly concentrated export structure? While previous
studies using Social Accounting Matrix (SAM) frameworks provide insights into intersec-
toral relationships, many rely on outdated datasets and therefore fail to capture recent
structural changes, particularly those following the COVID-19 shock. More importantly,
existing studies provide limited evidence on how export expansion allocated across sectors
translates into aggregate economic effects through intersectoral linkages.

To address this gap, this study constructs a SAM for Bangladesh for the year 2022,
reflecting recent changes in production and export patterns. Using this updated framework,
we evaluate how alternative export expansion scenarios propagate through the economy in
terms of sectoral production and labor income, thereby providing a more precise basis for
designing export diversification policies.

1.2. Rationale for the Export-Diversification Simulation Design

To assess the potential impact of post-LDC trade integration, this study models export
expansion as an exogenous demand shock. This approach is motivated by evidence that
countries entering Free Trade Agreements (FTAs) often experience increases in export
demand through improved market access and reduced trade barriers [15-17].

Rather than imposing a uniform increase across sectors, the analysis draws on the
framework of Foster [18], which emphasizes the distinction between intensive and extensive
margins of export growth. This distinction is particularly relevant for small exporters, where
export expansion may occur either through scaling up existing products (intensive margin)
or through the introduction of new export activities (extensive margin).

Based on this framework, sectors are classified into intensive and extensive categories
according to their initial export shares. Sectors accounting for more than 1% of total exports
are defined as intensive, while the remaining sectors are categorized as extensive. This
threshold-based classification provides a transparent rule for distinguishing established
export sectors from those with limited current export presence.

Two alternative scenarios are constructed to capture different patterns of export ex-
pansion. Under the Foster diversification scenario, export growth is distributed across both
intensive and extensive sectors, with relatively higher growth assigned to extensive sectors,
reflecting the role of the extensive margin in generating new export activities. In contrast,
the current structure scenario concentrates export growth entirely within intensive sectors,
leaving extensive sectors unchanged.

The key difference between the two scenarios lies in the allocation of export expansion
across sectors, conditional on the underlying structure of intersectoral linkages. This design
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allows us to evaluate how alternative allocation rules translate into aggregate outcomes
through the production network.

The central hypothesis is that export expansion allocated toward sectors with weaker
initial export positions but stronger intersectoral linkages generates larger economy-wide
gains than expansion concentrated in traditional export sectors. This reflects the amplifi-
cation effects of production networks, whereby shocks in structurally connected sectors
propagate more widely across the economy.

The remainder of the paper is structured as follows. Section 2 describes the data and
methodology, including the construction of the Social Accounting Matrix (SAM), the linkage
analysis, and the simulation framework. Section 3 presents the results. Section 4 concludes.

2. Materials and Methods

This study employs a two-stage analytical framework to evaluate how alternative
export allocation strategies propagate through the economy. In the first stage, the Input—
Output Table (I0T) is extended into a Social Accounting Matrix (SAM), providing a compre-
hensive representation of intersectoral production linkages and income flows. In the second
stage, linkage analysis is combined with simulation exercises to examine how exogenous
changes in export demand are transmitted across sectors and institutions. The analysis
is conducted within a fixed-price, fixed-coefficient framework, and therefore should be
interpreted as a comparative static assessment of economy-wide effects rather than a
causal estimation.

Before presenting the analytical model and simulation design, we first describe the
underlying data framework.

2.1. Database

This study uses a Social Accounting Matrix (SAM) as the core database. Compared
with a standard Input-Output Table (IOT), the SAM captures a broader set of economic
interactions by incorporating institutional accounts and income flows in addition to inter-
sectoral transactions [19,20].

The SAM is constructed based on the most recent IOT for Bangladesh (2022), published
by the Economic Research and Development Impact Department (ERDI) of the Asian
Development Bank (ADB), supplemented with national accounts data [21]. The production
structure consists of 34 aggregated sectors, with intermediate transactions, final demand,
and value-added components derived from the IOT. Household accounts are incorporated
using the household consumption vector from the IOT, linking production activities to
income generation and expenditure.

Sectoral value-added is decomposed into labor and capital income components. Labor
income is allocated across sectors proportionally based on sectoral employment shares ob-
tained from the Labor Force Survey (LFS) 2022 [22]. This procedure assumes homogeneous
wages within sectors and fixed labor shares, implying that variations in labor income reflect
differences in employment intensity rather than wage dispersion. Capital income is then
derived residually as the difference between total value-added and estimated labor income.

Finally, the SAM is partitioned into endogenous and exogenous accounts. Endoge-
nous accounts include production sectors, factors of production (labor and capital), and
households, while exogenous accounts comprise government, capital (savings—investment),
and the foreign sector [23]. This closure structure allows external shocks—such as export
demand changes—to enter the system through exogenous accounts and propagate through
the endogenous production network.
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2.2. Construction of the SAM from the Input—Output Tnble

This study constructs a Social Accounting Matrix (SAM) by extending the Input—
Output Table (IOT) to incorporate institutional and factor accounts, thereby providing a
consistent representation of production, income generation, and expenditure flows within
the economy [24]. The resulting matrix is numerically balanced and organized to distin-
guish between endogenous and exogenous accounts, which is essential for subsequent
multiplier and simulation analysis.

Figure 2 summarizes the transformation process from the IOT to the SAM. The
construction begins with the inter-industry transaction matrix of 34 production sectors
and the associated final demand components reported in the IOT. These flows are then
reorganized into SAM accounts, including households, government, capital (savings—
investment), and the rest of the world, ensuring consistency between production and
institutional transactions.

Extract data from IOT 2022

Household @ Value Added
LFS2022 Residual Share

o

SAM analyses process

Unbalance SAM

Balance SAM

Construction process

SIMSIPSAM

Linkage Analyses and Simulation

Figure 2. Steps followed in the construction of Bangladesh SAM 2022.

On the income side, value added from the IOT is decomposed into labor and cap-
ital components following national accounts definitions. Labor income corresponds to
employee compensation, while capital income includes gross operating surplus and land-
related returns. Sectoral labor income is allocated using employment shares from the Labor
Force Survey (LFS) 2022, implying proportionality between employment and labor in-
come across sectors. This assumption abstracts from within-sector wage heterogeneity and
should be interpreted as an approximation of relative labor intensity. Capital income is then
derived residually as the difference between total value added and estimated labor income.

The SAM is subsequently balanced to ensure consistency between row and column
totals. This study employs the RAS (bi-proportional scaling) method implemented in the
SIMSIPSAM framework developed by the World Bank [25]. The RAS procedure iteratively
adjusts the initial matrix to match predetermined marginal totals while preserving the
underlying structure of intersectoral relationships. Compared with alternative methods
such as cross-entropy, RAS provides a transparent and widely used approach for reconciling
inconsistencies in aggregated SAM construction.
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This construction yields a coherent accounting framework in which exogenous
shocks—such as changes in export demand—can be introduced and transmitted through
the endogenous production and income network.

2.3. Linkage Analysis

This study evaluates intersectoral linkages to identify key sectors within the economy.
Linkage indices are derived from the SAM multiplier framework, capturing both direct
and indirect interdependencies across production and institutional accounts. A sector
is defined as a key sector if both its normalized backward and forward linkage indices
exceed unity, indicating above-average demand-pull and supply-push effects within the
production network.

To ensure comparability across sectors, linkage indices are normalized by the economy-
wide average and expressed in index form, where the mean equals one. Values greater
than one indicate above-average linkages, while values below one indicate weaker
intersectoral connectivity.

2.3.1. Backward Linkage

Backward linkages (BL), originally proposed by Rasmussen [26], measure the extent
to which a sector depends on inputs from other sectors through intermediate demand.
The SAM-based multiplier model is defined as:

E=(I-S)'Ex 1)

where E is the vector of endogenous accounts, including production sectors, factors of
production (labor and capital), and households, and Ex is the vector of exogenous accounts,
comprising government, capital (saving-investment), and foreign sectors, representing
the external injections into the economic system. Here [ is an identity matrix of size
n, n denotes the number of endogenous accounts (in this study, n = 34). S = s;; is the
SAM coefficient matrix representing expenditure flow among endogenous accounts. Each
element s;; represents the average propensity to spend from account j to i, calculated as the
ratio of the transaction from j to i to the total outlay of account j.

This formulation is analogous to the technical coefficient matrix in the input-output
model but extended to incorporate institutional accounts and income flows. The matrix
(I—S)~! denotes the SAM multiplier matrix, which is conceptually analogous to the
Leontief inverse in the standard input-output model [27]. The SAM multiplier matrix
captures economy-wide interdependencies, including both direct and indirect effects.

Let m;; denote its elements:

(] = [(1=9)7"], @
The column sum for sector j is defined as m; = Yiam ij- The global intensity M is defined
asM=Y", Z?:l m;;j [28]. Following Rasmussen [26], the normalized backward linkage
(BL) index is given by:

"
BL; = %T\]/I 3)
This normalization expresses each sector’s linkage relative to the economy-wide average.
A value of BL; > 1 indicates that the sector j has above-average backward linkages,
implying that an increase in its final demand generates stronger-than-average economy-
wide production effects. This measure captures the strength of intersectoral demand

linkages by reflecting how strongly a sector is connected to upstream production activities.
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2.3.2. Forward Linkage

Forward linkages (FL) measure the extent to which a sector’s output is used as an
input by other sectors in their production processes. Unlike backward linkages, which
capture demand-driven effects, forward linkages reflect supply-driven interdependencies
within the production system.

The traditional approach, based on the Rasmussen method of summing the rows of
the Leontief inverse matrix, has been criticized for its symmetry with backward linkages
and its inability to fully capture the supply-driven nature of sectoral flows. To address
this limitation, this study adopts the approach proposed by Augustinovics [29], which
computes forward linkages using the Ghosh inverse matrix derived from the supply-driven
input-output framework.

To maintain consistency with the SAM-based framework, the Ghosh-type inverse
matrix is defined as:

G=(I-B)" @

where B = [b;j] is the matrix of output coefficients, and each element b;; represents the
share of output from sector j, calculated as the ratio of the transaction from i to j to the
total output of sector i. The matrix G captures the propagation of supply shocks across
sectors. Let g;; denote the elements of the matrix G. The row sum for sector i is efined as
gji= 2;7:1 gij- The global intensity M is defined as M = Y ; 2]7-‘:1 Sij-

Following Augustinovics [29], the normalized forward linkage (FL) index is given by:

FLi= 1 ©)
n

This normalization expresses each sector’s linkage relative to the economy-wide average.
A value of FL; > 1 indicates that sector 7 has above-average forward linkages, implying
that an increase in its output generates stronger-than-average downstream demand across
sectors that use its output as an intermediate input. This measure captures the strength of
intersectoral supply linkages by reflecting how strongly a sector is connected to downstream
production activities.

2.4. Export Policy Simulation

Linkage analysis provides a static representation of intersectoral dependencies within
the economy under fixed coefficients. Building on this structure, the simulation analy-
sis examines how exogenous export demand shocks propagate through the production
network. Accordingly, the results should be interpreted as comparative static responses
conditional on the underlying linkage structure, rather than dynamic adjustments over
time. The analysis does not impose behavioral responses or price adjustments and therefore
captures only the first-round and multiplier effects of export shocks.

To operationalize the distinction between intensive and extensive margins of export
diversification, sectors are classified based on their initial export shares. Sectors accounting
for more than 1% of total exports are defined as intensive sectors, indicating an established
export base, while the remaining sectors are categorized as extensive sectors, reflecting
their limited current export presence and potential for expansion.

Based on this classification, intensive sectors include textiles and textile products (4),
leather, leather products and footwear (5), food, beverages, and tobacco (3), manufacturing
(nec) and recycling (16), post and telecommunications (27), renting of machinery and
equipment (30), and public administration and defense (31). All other sectors are classified
as extensive.
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Two alternative scenarios are constructed to evaluate how the allocation of export
expansion affects economy-wide outcomes. The first scenario, referred to as the Foster
diversification scenario, distributes export growth across both intensive and extensive
sectors. This design reflects the idea that export expansion may occur through both the
scaling up of existing activities and the introduction of new export activities.

The second scenario, referred to as the current structure scenario, reflects the existing
export pattern of Bangladesh, in which export growth is concentrated in a small number
of established sectors. In this case, export expansion is allocated exclusively to intensive
sectors, while extensive sectors remain unchanged.

Export expansion is implemented as a proportional increase in sectoral export demand.
Under the Foster diversification scenario, export growth is differentiated across sector
groups, with a 7% increase applied to extensive sectors and a 4% increase applied to
intensive sectors. These rates are calibrated such that the aggregate magnitude of the export
shock is consistent with the assumed overall expansion, while allowing for heterogeneous
growth patterns across sectors.

In contrast, under the current structure scenario, the same total export expansion is
allocated entirely to intensive sectors, ensuring that the aggregate size of the shock remains
identical across scenarios. This design isolates the role of sectoral allocation, conditional on
the underlying network structure, in determining the magnitude of economy-wide effects.

Table 1 summarizes the structure, magnitude, and economic rationale of the
simulation scenarios.

Table 1. Export diversification simulation scenarios.

Scenario

Shock Design

Magnitude

Assumptions

Rationale

Current structure
scenario

Export expansion
allocated exclusively
to intensive sectors
(export share > 1%),
proportional to their
existing export
shares

Total export
expansion applied
only to intensive
sectors; no change in
extensive sectors

Sectoral allocation
reflects the existing
export structure

Represents a
concentration-driven
growth pattern
where expansion
reinforces dominant
(intensive) export
sectors

Foster diversification
scenario

Export expansion
distributed across
both intensive and
extensive sectors,
with differentiated
growth rates

+7% growth in
extensive sectors
(export share < 1%)
and +4% in intensive
sectors, calibrated to
maintain a consistent
aggregate export
shock

Export growth
follows
differentiated
expansion across
sectors based on
initial export
positions

Evaluates whether
reallocating export
growth toward
underrepresented
(extensive) sectors
enhances
economy-wide
outcomes

2.4.1. Foster Diversification Scenario

In this scenario, export expansion is implemented through differentiated growth
rates across sectors. Specifically, exports increase by 7% in extensive sectors and by 4% in
intensive sectors. This specification introduces heterogeneous export growth across sectors
rather than a uniform aggregate increase, allowing expansion to occur along both extensive
and intensive margins.

Leti =1, ..., n denote sectors and let E; denote the baseline exports. The updated
export value under the Foster diversification scenario, Ef ,1is defined as:

F

(6)

Ei(140.07), ifie X
Ei(140.04), ifiel
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where X and I denote the sets of extensive and intensive sectors, respectively. The corre-
sponding export shock is:
AEF =Ef — E (7)

This formulation generates a total export expansion that reflects differentiated sectoral
growth while preserving internal consistency across sectors. This incremental change in
exports is then introduced as a shock to the export component of the final demand vector
in the SAM.

2.4.2. Current Structure Scenario

In contrast to the Foster diversification scenario, this scenario assumes that export
expansion remains concentrated in existing intensive sectors, while exports from extensive
sectors are held constant at their 2022 levels. Under this scenario, the entire increase in
export demand is allocated to intensive sectors, reflecting the current export structure in
which a small number of sectors dominate export performance.

The updated export value for each sector under the current structure scenario, ES, is

defined as:
E; if ieX
Ef = v . 8
! {Ei+zkf;EkAET°fal, if icl ®
where
AET" = ¥ 0.07E; + ) 0.04E. ©9)

keX kel

This formulation reallocates the total export increase—computed based on differentiated
growth rates across sectors under the Foster diversification scenario—entirely across in-
tensive sectors in proportion to their existing export shares, while keeping exports from
extensive sectors unchanged.

The corresponding export shock is given as:

AES = ES — E;. (10)
The resulting export values under the two scenarios are summarized in Table 2.

Table 2. Distribution of export expansion under alternative diversification scenarios (million USD).

Baseline Foster Current
Code Sector Type (SAM) Scenario Structu.re
Scenario
1 Agriculture, Hunting, Forestry, Extensive 368.63 395.47 368.63
and Fishing
2 Mining and Quarrying Extensive 7.19 7.71 7.19
3 Food, Beverages, and Tobacco Intensive 1047.30 1089.50 1097.42
4 Textiles and Textile Products Intensive 39,942.28 41,551.95 41,627.00
5 Leather, Leather Products, Intensive 2055.35 2138.18 2246.94
and Footwear
6 Wood and Products of Wood Extensive 31.40 33.68 31.40
and Cork
Pulp, Paper, Paper Products, .
7 Printing, and Publishing Extensive 60.09 64.47 60.09
3 Coke, Refined Petroleum, and Extensive 0.15 016 015
Nuclear Fuel
9 Chemicals and Chemical Extensive 357.24 383.25 357.24
Products
10 Rubber and Plastics Extensive 72.66 77.95 72.66
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Table 2. Cont.
Current
Baseline Foster
Code Sector Type (SAM) Scenario Structu're
Scenario
1 Other Non-Metallic Mineral Extensive 86.28 92.57 86.28
Products
12 Basic Metals and Fabricated Extensive 86.52 92.82 86.52
Metals
13 Machinery (nec) Extensive 60.82 65.25 60.82
14 Electrical and Optical Equipment Extensive 164.97 176.98 164.97
15 Transport Equipment Extensive 209.62 224.88 209.62
16 Manufacturing (nec) and Intensive 923.09 960.29 971.97
Recycling
17 Electricity, Gas, and Water Supply Extensive 0.00 0.00 0.00
18 Construction Extensive 459.28 492.72 459.28
19 Sale of Motor Vehicles and Retail Extensive 0.00 0.00 0.00
Sale of Fuel
20 Wholesale Trade Extensive 0.00 0.00 0.00
21 Retail Trade Extensive 0.00 0.00 0.00
22 Hotels and Restaurants Extensive 388.26 416.52 388.26
23 Inland Transport Extensive 0.00 0.00 0.00
24 Water Transport Extensive 50.52 54.20 50.52
25 Air Transport Extensive 225.61 242.04 225.61
26 Other Supporting and Auxiliary Extensive 0.00 0.00 0.00
Transport Activities
27 Post and Telecommunications Intensive 3630.26 3776.56 3783.20
28 Financial Intermediation Extensive 301.54 323.49 301.54
29 Real Estate Activities Extensive 0.00 0.00 0.00
30 Renting of Machinery and Intensive 1959.03 2037.98 2041.56
Equipment
31 Public Administration and Intensive 561.59 584.23 588.25
Defense
32 Education Extensive 1.25 1.34 1.25
33 Health and Social Work Extensive 0.00 0.00 0.00
34 Other Community, Social, and Extensive 56.05 60.13 56.05
Personal Services
Total 53,107.00 55,344.33 55,344.33

Note: Foster denotes the extensive-led diversification scenario, in which export expansion is implemented through
differentiated growth rates across sectors, with a 7% increase in extensive sectors and a 4% increase in intensive
sectors. The current structure scenario represents a business-as-usual pattern, in which the export increase derived
from the Foster scenario is reallocated proportionally across intensive sectors based on their 2022 export shares.
Extensive sectors are defined as those with export shares below 1%, while intensive sectors exceed this threshold
in the 2022 SAM. In each scenario, the resulting changes in exports are introduced as shocks to the final demand
vector within the SAM framework. “nec” denotes “not elsewhere classified.” Source: Author’s estimation.

3. Result Interpretation: Linkage Analysis and Simulation-Based
Scenario Analysis

3.1. Linkage Analyses of Key Sectors

The linkage analysis identifies sectors with the strongest economy-wide propagation
effects, based on the criterion that both normalized backward linkage (BL) and forward
linkage (FL) indices exceed unity. Under this definition agriculture, hunting, forestry, and
fishing (1), retail trade (21), inland transport (23), and other community, social, and personal
services (34) emerge as key sectors.

Although these sectors account for relatively small shares of direct exports, their
position within the production network implies a high capacity to transmit shocks across
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sectors. This distinction between export intensity and network centrality is central to the
interpretation of the simulation results presented below.

Figure 3 visualizes the distribution of sectors in the BL-FL space. Sectors located in the
upper-right quadrant exhibit above-average performance in both dimensions, indicating a
strong ability to both absorb and transmit economic shocks. Agriculture, hunting, forestry,
and fishing (1), which records the highest forward linkage index, occupies a central position
in this distribution, reflecting its role as a key supplier of intermediate inputs across

the economy.

1.20

1.00
0.80
0.60

0.40
0.20

0.00

Figure 3. Economic landscapes 34 sectors of Bangladesh 2022.

In contrast, sectors such as rubber and plastics (10), machinery (nec) (13), and coke,
refined petroleum, and nuclear fuel (8) are positioned in the lower range of distribution,
indicating limited intersectoral connectivity.

Table 3 (Backward Linkage) (Forward Linkage) provide a detailed classification of
sectors based on alternative backward linkage (BL) and forward linkage (FL) thresholds.
While a normalized value of one is commonly used to identify key sectors, this cutoff is
inherently arbitrary and may affect the classification of sectors located near the threshold.
In response to this concern, the analysis introduces multiple threshold values to assess the
sensitivity and robustness of sectoral classification. This approach allows us to examine
whether the identification of key sectors depends on the specific threshold chosen or reflects
stable structural characteristics of the production network.

As shown in Table 3, increasing the backward linkage threshold from 1 to 1.10 reduces
the set of key sectors to two, while no sector satisfies a threshold of 1.20. This pattern
indicates that only a limited number of sectors exhibit strongly above-average backward
linkages, suggesting that upstream dependence is concentrated on a small subset of the
economy. By contrast, the Table 3 (Forward Linkage) shows that forward linkage patterns
are more broadly distributed, with sectors (i.e., agriculture, hunting, forestry, and fishing (1),
retail trade (21), inland transport (23), textiles and textile products (4), and other community,
social and personal services (34)) consistently exceeding the threshold.
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Table 3. Sector Classification Based on Backward Linkage (BL) Thresholds and Forward Linkage
(FL) Thresholds.

(Backward Linkage)
Rank 095<BL<1 1<BL<1.10 BL > 1.10
1 Construction (18) Mining and Quarrying (2) Sa;fe?;ill\/éztlzro\f]%}:;gea g)n d
2 Chemllciil)sd?lr:tis((fg};emlcal Education (32) Retail Trade (21)
. Public Administration and Other Non-Metallic Mineral
3 Rubber and Plastics (10) Defense (31) Products (11)
4 — Post and Telecommunications (27) Real Estate Activities (29)
5 — Ele;z:;;l;:gt?g; cal Financial Intermediation (28)
6 L Renting of Machinery and Other Community, Social, and
Equipment (30) Personal Services (34)
v . Wood and Products of Wood and .
Cork (6)
3 . Other Supporting and Auxiliary L
Transport Activities (26)
9 . Leather, Leather Products, and L
Footwear (5)
10 — Transport Equipment (15) —
11 — Water Transport (24) —
12 — Wholesale Trade (20) —
13 — Inland Transport (23) —
14 . Manufacturing (nec) and .
Recycling (16)
15 . Electricity, Gas, and Water .
Supply (17)
16 L Agriculture, Hunting, Forestry, L
and Fishing (1)
17 — Hotels and Restaurants (22) —
(Forward Linkage)
Rank 095<FL<1 1<FL<1.10 FL >1.10

1 Food, Beverages, and L Agriculture, Hunting, Forestry,

Tobacco (3) and Fishing (1)
2 — — Textiles and Textile Products (4)
3 — — Retail Trade (21)
4 — — Inland Transport (23)
5 . L Other Community, Social, and

Personal Services (34)

Note: Sectors are classified based on normalized backward (BL, (Backward Linkage)) and forward (FL, Forward
Linkage)) linkage indices using alternative threshold ranges to assess the sensitivity of key sector identifica-
tion. All sectors within each interval are reported in ascending order. Rankings are provided within each
linkage interval. See Appendix A Table Al for the full table. “nec” denotes “not elsewhere classified.” Source:
Author’s calculations.

Retail trade (21) and other community, social and personal services (34) remain within
the strongest backward linkage category across alternative thresholds, indicating that their
centrality is not sensitive to the choice of cutoff value. Their high backward linkages
reflect strong dependence on intermediate input from other sectors, implying that increases
in final demand in these sectors generate relatively large multiplier effects throughout
the economy.

Forward linkage patterns further clarify the structural roles of these sectors. Retail
trade (21), with a forward linkage index of 1.19, functions as a key distribution chan-
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nel linking production and final consumption. Similarly, inland transport (23) supports
downstream production across multiple sectors, including agriculture and manufacturing,
highlighting its role in facilitating intersectoral connectivity.

Agriculture, hunting, forestry, and fishing (1) exhibits the highest forward linkage
index (1.87), indicating that its outputs serve as essential intermediate inputs for a wide
range of downstream activities. Despite its relatively low export share (0.69%), its central
position in the production network implies a disproportionate influence on economy-
wide outcomes.

In contrast, sectors such as sale of motor vehicles and retail sale of fuel (19), other non-
metallic mineral products (11), and financial intermediation (28) display strong backward
linkages but relatively weak forward linkages, limiting their capacity to propagate economic
effects across the production network.

In addition, textiles and textile products (4) are positioned within the strongly
above-average category in terms of forward linkages, while sectors such as public
administration (31), post and telecommunications (27), and renting of machinery and
equipment (30) fall within the moderately above-average range of backward linkages and
are also characterized by relatively high export intensity.

Overall, the results demonstrate that sectoral importance depends not only on export
intensity but also on network position within the production structure. The use of multiple
thresholds confirms that the identification of key sectors is robust to alternative classification
criteria, reinforcing the validity of the linkage-based approach. This finding provides a
consistent basis for the subsequent simulation analysis.

At the same time, this multi-threshold classification should be interpreted with caution.
Consistent with the limitations of a static SAM framework, the results remain conditional
on the fixed-coefficient assumption and do not capture behavioral responses or price
adjustments. Nevertheless, the approach provides a more refined characterization of
sectoral positions compared to single-threshold methods.

3.2. Sectoral Impact of Scenarios on GDP and Labor Income

This section evaluates how alternative allocations of export expansion translate into
economy-wide outcomes through the production network. Although both scenarios impose
the same aggregate export expansion (USD 55,344.33 million), they differ in how this
expansion is distributed across sectors. The Foster diversification scenario assigns relatively
greater weight to extensive sectors, whereas the current structure scenario concentrates
growth within intensive sectors. Table 4 summarizes the resulting differences.

At the aggregate level, the Foster scenario yields modestly higher gains than the
current structure scenario. GDP increases by 1.18% under the Foster scenario, compared
to 1.16% under the current structure scenario. Similarly, total labor income reaches USD
54,590 million under the Foster scenario, slightly exceeding USD 54,442 million under the
current structure scenario. While these differences are small in aggregate terms, they mask
substantial variation at the sectoral level.

The results indicate that reallocating export expansion toward sectors with stronger
intersectoral linkages leads to more effective propagation of economic gains. In particular,
extensive sectors—despite their low initial export shares—generate relatively larger contri-
butions to GDP. This reflects their position within the production network, where expansion
introduces new intermediate demand and activates previously underutilized linkages.
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Table 4. GDP and Labor Income Effects under Alternative Scenarios (million USD).
Sector Foster Diversification Scenario . Cur}r e.!nt .Structure .
Diversification Scenario
Contribution to Contribution to
GDP Labor GDP Labor
Income Income
Agriculture, hunting, forestry, and 578.93 25,851.00 567.80 25,354.40
fishing (1)
Other community, social, and 454.46 2690.50 444.14 2628.70
personal services (34)
Retail Trade (21) 373.83 857.90 368.26 845.30
Inland Transport (23) 293.83 2267.90 291.95 2253.00
Sale of Motor Vehicles and Retail
Sale of Fuel (19) 35.75 307.40 35.75 307.40
Textiles and Textile Products (4) 722.36 20,789.80 75291 21,669.10
Post and Telecommunications (27) 117.33 42.80 120.67 43.30
Financial Intermediation (28) 205.81 158.70 189.20 145.90
Public administration and 50.99 61.30 53.08 64.10
defense (31)
Renting of Machinery and 108.86 64.30 107.77 63.80
Equipment (30)
Total Change 4161.69 54,590 4110.74 54,442
% Change (GDP) 1.18% 1.16%

Note: Contribution to GDP represents total economy-wide output, while labor income denotes total earnings
accruing to labor across all sectors. Both are reported in million USD as deviations from the baseline scenario.
Source: Author’s calculations.

Sector-level results further illustrate this mechanism. Agriculture, hunting, forestry,
and fishing (1) contributes an additional USD 10.32 million to GDP under the Foster
scenario relative to the current structure scenario. Notably, sectors such as retail trade (21)
and inland transport (23), which have negligible direct export shares, generate additional
labor income gains of approximately USD 12 million and USD 14 million, respectively.
These outcomes highlight the importance of network position rather than export intensity
in determining economy-wide impacts.

By contrast, sectors such as post and telecommunications (27) exhibit only limited
increases in labor income under the current structure scenario. Similarly, renting of ma-
chinery and equipment (30) generates smaller gains despite receiving a larger share of
export expansion.

These patterns can be explained by differences in linkage structure. Sectors with
strong backward linkages but weak forward linkages are less able to transmit gains to
downstream activities, limiting the overall multiplier effects of export expansion.

Overall, the results demonstrate that the allocation of export growth across
sectors—conditional on the structure of intersectoral linkages—plays a critical role in
determining the magnitude and distribution of economy-wide effects.

4. Discussion

This study contributes to the literature on export diversification by focusing on the
role of sectoral allocation within the production network. While existing studies primarily
examine diversification at an aggregate level, the present results show that the economic
impact of export expansion depends critically on how it is distributed across sectors,
conditional on their intersectoral linkages.
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The findings indicate that sectors with strong linkage structures—particularly retail
trade (21), inland transport (23), other community, social and personal services (34), and
agriculture, hunting, forestry, and fishing (1)—generate larger economy-wide effects than
traditional export-intensive sectors. This highlights a fundamental distinction between
export intensity and network centrality. Even sectors with negligible direct export shares
can play a central role in transmitting economic gains when they occupy structurally
connected positions within the production network.

The sectoral results provide clear evidence of this mechanism. Retail trade (21) and
inland transport (23) generate substantial labor income gains despite minimal export
exposure, reflecting their strong integration with upstream and downstream activities. In
contrast, some export-oriented sectors exhibit limited economy-wide effects due to weak
forward linkages, which constrain the transmission of demand shocks across sectors.

These findings imply that export diversification strategies cannot be evaluated solely
in terms of expanding existing export sectors. Instead, the effectiveness of diversification
depends on how export growth interacts with domestic production structures. Allocating
export expansion toward sectors with stronger intersectoral linkages enhances multiplier
effects and improves the transmission of gains across the economy.

More broadly, the results suggest that sectoral importance for economic development
is determined not only by export size but also by position within the production network.
This perspective complements existing approaches based on product sophistication and
export diversification by emphasizing the role of domestic structural connectivity.

Finally, several limitations should be acknowledged. The analysis is conducted within
a static SAM framework with fixed coefficients and therefore does not capture behavioral
responses, price adjustments, or dynamic structural changes over time. In addition, linkage-
based sector identification reflects potential influence within the production network but
does not account for supply constraints or institutional frictions. Future research could
extend this framework using dynamic or recursive SAM models to evaluate longer-term
structural effects.

5. Conclusions and Policy Implications

This study shows that the effectiveness of export diversification depends not only on
the scale of export expansion but on its sectoral allocation. The results demonstrate that
allocating export growth toward sectors with strong intersectoral linkages generates larger
economy-wide gains than concentrating expansion in traditional export-intensive sectors.

In particular, sectors such as agriculture, hunting, forestry, and fishing (1), retail
trade (21), inland transport (21) and other community, social and personal services (34)
exhibit strong propagation effects despite their relatively low export shares. By contrast,
several export-oriented sectors display limited multiplier effects due to weaker linkage
structures, which restrict the transmission of gains across the economy:.

These findings imply that export diversification strategies should move beyond a
narrow focus on established export sectors. Instead, policy design should incorporate the
structure of intersectoral linkages when determining sectoral priorities.

From a policy perspective, three implications follow. First, export promotion poli-
cies should be extended to high-linkage sectors, including services and agriculture,
rather than focusing exclusively on manufacturing exports. Second, improving domes-
tic connectivity—through transport infrastructure, logistics systems, and supply chain
integration—is essential for strengthening the transmission of export growth. Third, tar-
geted support for sectors with weak forward linkages, such as technological upgrading and
digital infrastructure investment, can enhance their ability to propagate economic gains.
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Overall, the results suggest that a network-based approach to export diversification
can improve both the magnitude and distribution of economic gains. By aligning export
expansion with the structure of the production network, policymakers can promote a more
resilient and inclusive pattern of economic growth.
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The following abbreviations are used in this manuscript:

10T Input-Output Table

SAM Social Accounting Matrix

ADB Asian Development Bank

LDC Least Developed Country

CP1 Chaina Plus one

SIMSIPSAM  Social Impact Simulation for Social Accounting Matrix
ERDI Economic Research and Development Impact Department
LFS Labor Force Survey

RAS Bi-proportional Matrix Balancing Method

Appendix A

Table Al. Backward and Forward linkage of 34 sectors. The full table of BL and FL indices is
given below.

Backward Linkages Value Forward Linkages Value
Sale of Motor Vehicles and Retail Agriculture, Hunting, Forestry,

1.14 L. 1.87
Sale of Fuel and Fishing
Retail Trade 111 Other Comml'lmty, Social, and 144

Personal Services

Other Nonmetallic Minerals 1.11 Textiles and Textile Products 1.19
Real Estate Activities 1.10 Retail Trade 1.19
Financial Intermediation 1.10 Inland Transport 1.14
Other Commgmty, Social, and 1.10 Food, Beverages, and Tobacco 0.99
Personal Services
Mining and Quarrying 1.09 Real Estate Activities 0.79
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Table Al. Cont.

Backward Linkages Value Forward Linkages Value

Education 1.09 Financial Intermediation 0.60

Public Administration 1.08 Construction 0.54

and Defense

Post and Telecommunications 1.08 Basic Metals and Fabricated 0.49
Metals

Electrical and Optical Equipment 1.08 Hotels and Restaurants 0.44

Ren‘Fmg of Machinery and 1.08 Other Nonmetallic Minerals 0.43

Equipment

Wood and Products of Wood 1.07 Health and Social Work 0.40

and Cork

Other Supporting and Auxiliary Manufacturing (nec) and

L9 1.06 . 0.39

Transport Activities Recycling

Leather, Leather Products, and 1.06 Wholesale Trade 0.38

Footwear

Transport Equipment 1.05 Education 0.37

Water Transport 1.05 Electricity, Gas, and Water Supply 0.35

Wholesale Trade 1.05 Leather, Leather Products, and 030
Footwear

Inland Transport 1.04 Ren#mg of Machinery and 0.29
Equipment

Manufacturing (nec) and . .

Recycling 1.03 Mining and Quarrying 0.28

- Sale of Motor Vehicles and Retail

Electricity, Gas, and Water Supply 1.01 Sale of Fuel 0.23

Agncgltgre, Hunting, Forestry, 1.01 Chemicals and Chemical Products 0.23

and Fishing

Hotels and Restaurants 1.01 Public Administration and 0.22
Defense

Construction 0.98 Wood and Products of Wood 021
and Cork

Chemicals and Chemical Products 0.98 Other SupporFlr}g and Auxiliary 0.20
Transport Activities

Rubber and Plastics 0.94 Transport Equipment 0.19

Food, Beverages, and Tobacco 0.9 Water Transport 0.19

Basic Metals and 0.93 Pulp, Paper, Paper Products, 0.19

Fabricated Metals ' Printing, and Publishing ’

Air Transport 0.92 Post and Telecommunications 0.18

Health and Social work 0.89 Air Transport 0.15

Textiles and Textile Products 0.89 Rubber and Plastics 0.14

Pulp, Paper, Paper Products, .

Printing, and Publishing 0.80 Machinery, nec 0.13

Machinery, nec 0.64 Electrical and Optical Equipment 0.13

Coke, Refined Petroleum, and 0.40 Coke, Refined Petroleum, and 0.12

Nuclear Fuel ' Nuclear Fuel '

Table A2. GDP, Export and Import share based on 2022 SAM.
Code Sectors Export % Import % GDP %
1 Agncgltgre, Hunting, Forestry, 0.69 9.20 1291
and Fishing

2 Mining and Quarrying 0.01 0.28 1.59

3 Food, Beverages, and Tobacco 1.97 8.02 2.08

4 Textiles and Textile Products 75.21 27.17 7.07
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Table A2. Cont.

Code Sectors Export % Import % GDP %

5 Leather, Leather Products, and 387 071 0.82
Footwear

6 Wood and Products of Wood 0.06 0.34 0.42
and Cork
Pulp, Paper, Paper Products,

7 Printing, and Publishing 0.11 103 022

3 Coke, Refined Petroleum, and 0.00 0.01 0.00
Nuclear Fuel

9 Chemicals and Chemical Products 0.67 0.77 0.52

10 Rubber and Plastics 0.14 0.34 0.13

11 Other Nonmetallic Minerals 0.16 0.80 3.11
Basic Metals and

12 Fabricated Metals 0.16 7.54 1.35

13 Machinery, nec 0.11 0.35 0.05

14 Electrical and Optical Equipment 0.31 0.05 0.08

15 Transport Equipment 0.39 1.11 2.00

16 Manufgcturmg (nec) and 174 287 541
Recycling

17 Electricity, Gas, and Water Supply 0.00 1.51 1.35

18 Construction 0.86 19.94 8.99

19 Sale of Motor Vehicles and Retail 0.00 0.03 0.84
Sale of Fuel

20 Wholesale Trade 0.00 1.12 2.93

21 Retail Trade 0.00 0.42 9.56

22 Hotels and Restaurants 0.73 2.16 1.01

23 Inland Transport 0.00 4.19 7.16

24 Water Transport 0.10 0.25 0.44

25 Air Transport 0.42 0.30 0.05

% Other Suppor.tlr.lg. and Auxiliary 0.00 0.17 0.43
Transport Activities

27 Post and Telecommunications 6.84 0.34 1.07

28 Financial Intermediation 0.57 0.84 4.16

29 Real Estate Activities 0.00 0.19 5.92

30 Ren’Fmg of Machinery and 369 0.43 161
Equipment

31 Public Administration and 1.06 1.03 3.97
Defense

32 Education 0.00 0.60 3.16

33 Health and Social Work 0.00 4.11 2.56

34 Other Comml.mlty, Social, and 011 1.76 1073
Personal services
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