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This study examined the extent of competitiveness
in onion trade specialization and the comparative
advantage between India and other BIMSTEC
member nations from 2005 to 2021. It used
secondary data from the OEC database and factored
in the repeated pandemics and trade frictions. The
findings indicate that India exhibited greater
competitiveness in the onion market within the
BIMSTEC region. The study concluded that India
has a notable advantage over other BIMSTEC
member nations in onion production and export. The
study employed the Revealed Comparative
Advantage Index (RCA), including the Balassa,
Lafay, and the Grubel-Lloyd Indices, to determine
the level of intra-industry trade and the trade balance
index (TBI) to determine competitiveness level.
India benefits from a significant edge in onion
exports due to its high production capacity and
strategic geographical location near major importing
nations. The study recommended that India expand
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its market globally since more than half of onion
exports are transacted amongst BIMSTEC nations,
especially Bangladesh and Bhutan, the world’s
largest producer of onions. India must rethink its
strategies to become the top commodity exporter
globally.

Keywords: BIMSTEC, Trade, Reveal Comparative Advantage, Onion, Trade
Balance Index.
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Introduction

The onion trade significantly impacts the global trade and political spheres (34) and
is a highly volatile international commodity. It is a commonly consumed item due to
its ability to enhance the flavor of other food ingredients. In addition to being effective
against respiratory infections, it also boosts immunity, lowers cholesterol, and has
many other health benefits. Onions are frequently used as a spice in South Asian
cooking. Onion [HS (Harmonized System) Code: 070310] production globally stands
at more than 1600 million tons, and it was the 904th most traded product in the world
in 2021 at USD 3.9 billion. A growth of 0.8% year-on-year in export volume is
comparable to around 0.019% of world trade.

The Netherlands is the leading exporter of onions worldwide, earning the country
approximately USD 728 million in revenues (22). It is estimated that India earns USD
463 million from exporting this spice. The US is the largest importer of onions,
spending USD 528 million in 2015 alone. With an annual trade volume of USD 154
million, Bangladesh is the ninth-largest importer of onions globally, while Sri Lanka
ranks eleventh at USD 108 million.

The Bay of Bengal Initiative for Multi-Sectoral Technical and Economic
Cooperation (BIMSTEC), a cost-effective trade bloc in Asia, comprises seven South
and Southeast Asian nations- Bangladesh, Bhutan, India, Myanmar, Nepal Sri Lanka,
and Thailand, that share a border with the Bay of Bengal. Trade, investment,
technology, energy, tourism, and cultural interaction are the sectors where the
organization hopes to boost collaboration among its member countries. The group aims
to promote regional economic growth and development through deeper ties of
cooperation and integration. Only seven countries comprise BIMSTEC, yet their
combined population of 1.5 billion represents over 24 percent of the global total. The
onion is a common and popular vegetable of the BIMSTEC area, where it is consumed
as a food, used to enhance the flavor of other ingredients, or eaten raw to improve the
flavor of food. Onions are a highly in-demand spice not just in South Asia but across
the globe.

Table 1 shows the top 10 onion-trading countries in 2021. The Netherlands was the
world’s largest onion exporter, followed by India and Mexico, while the US was the
largest importer. Despite having the second position in global exports, India is the
largest exporter among BIMSTEC nations, with approximately 54% of the grouping’s
market share, with Pakistan in second position. China, New Zealand, Egypt,
Netherlands, Spain, and France also derive a share of onion exports from BIMSTEC.
Though Mexico is the world's third onion exporter, its exports to BIMSTEC are
negligible. China’s export share is one-fourth and third in the BIMSTEC area, but it is
first outside BIMSTEC.
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Table 1: Major onion trading nations at the global and BIMSTEC level, 2021.

Country Onion exports to (%) Country Onion imports from (%)

World BIMSTEC World BIMSTEC
The Netherlands 18.65 0.17 United States 13.53% 0.07%
India 11.87 53.97 Germany 6.05% 0.10%
Mexico 10.82 0.00 United Kingdom 5.98% 1.20%
China 9.96 5.13 Malaysia 4.75% 41.08%
United States 5.87 0.00 Canada 4.70% 0.39%
Spain 4.42 0.02 Vietnam 4.40% 4.83%
Egypt 4.15 0.28 Bangladesh 3.95% 95.50%
Pakistan 3.78 22.03 Japan 3.47% 0.90%
New Zealand 3.46 0.42 The Netherlands 3.07% 0.18%
France 2.61 0.00 Sri Lanka 2.77% 67.57%

Source: Compiled from (37).

In light of the preference for spicy dishes by South Asians, it is no surprise that
India exports roughly 53% of its onions to its BIMSTEC neighbor, with imports from
Bangladesh and Sri Lanka ranking eighth and tenth, respectively. North American and
European countries are the leading import markets, with the US and Canada importing
more than 18% of the total, while the UK, Germany, and the Netherlands hold
approximately 15% of the import share. India is ranked third among the top 10
exporters of onions. It is, therefore, important to examine the onion trade network,
particularly in the BIMSTEC countries. Besides India, the remaining six countries of
the BIMSTEC have minimal onion production and depend on imports. As a result,
India can benefit from being a net exporter and attain competitiveness amongst other
trade countries.

Several studies have investigated the competitiveness of Indian agricultural
commodities and the shifting of trade directions (12, 26, 29, 36 and 48). However, no
studies have been conducted on the competitiveness of the onion trade since India's
introduction of new agricultural export policies in 2018. Considering India is the fifth
largest economy in the world, BIMSTEC is now getting more attention in terms of
increasing trade value and enhancing the economic cooperation of the member nations.
Above all, India notably plays a vital and leading role in BIMSTEC regional trade
because of its geographical and financial position. However, there is a lack of
information regarding the competitiveness of India's onion production sector. Also,
there is a gap in the empirical literature on India's onion trade specialization compared
to other BIMSTEC countries. As such, this study addresses the gap by being the first
to focus on the level of competitiveness of the onion sector between India and other
BIMSTEC members based on trade patterns and specialization.

Materials and Methods

Data: Data for the study was extracted from the OEC (Accessed from:
https://oec.world/) at the country level. The research is based on secondary data using
the onion commaodity code [HS(Harmonized System): 070310] covers the 2005-2021
period when all the seven member nations (Bangladesh, Bhutan, India, Nepal,
Myanmar, Sri Lanka, and Thailand) were already part of BIMSTEC.
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Method: In analyzing global trade networks, (5) noted that intra-industry trade has
risen significantly due to the liberalization process in recent trade history. (59) also
agreed that intra-industry trade has generally experienced a notable increase compared
to inter-regional trade. According to (27), prior to the Russia-Ukraine war, intra-
industry trade was the highest between the two countries, while it was the lowest
between Brazil and Egypt. They concluded that geographic distance is the key factor
in determining the intensity of intra-industry trade. Hence, according to some
researchers (18 and 50), average per capita, geographical distance, and economic
integration are vital factors for determining intra-industry trade.

Conversely, (28) claimed that intra-industry trade significantly depends on the
quality of the products. They also found that the level of such trade is gradually
increasing globally. Meanwhile, (16) noted that the value of agricultural export
turnover has increased significantly. Moreover, (58) explored the international tourism
flows of various countries and suggested that with many countries and suggested that
intra-industry trade is likely to be significant in international tourism. Shifting the focus
towards the trade patterns, (9) presented evidence that globalization has altered trade
specializations, particularly in the significant trade flows from Lithuania to the EU
within specific groupings.

In addition to the dataset, national and international literature and reports were used
as inputs for this study. Multiple methodologies exist for identifying robust and
vulnerable sectors within nations. One of the most widely used indices is the revealed
comparative advantage (RCA) metric as refined by Bela Balassa (1 and 51), while
numerous studies have investigated intra-industry trade (6). To explain comparative
advantage, this study applied the (7 and 31). The Grubel-Lloyd index (54) was used to
investigate the trade patterns in onions among BIMSTEC countries. The trade balance
index (TBI) assesses whether a country is a net importer or exporter of a specific
product (60).

Revealed Comparative Advantage (RCA) Indices: Two methods of RCA (the
original Balassa and the Lafay indices), intra-industry trade (Grubel-Lloyd), and trade
balance Indices, were employed to assess the comparative advantages of onions among
the BIMSTEC countries. The RCA index was initially developed by Liesner in 1958
and then refined and enhanced by (7). Subsequently, it became known as the Balassa
index. The RCA is widely recognized in academic literature and is utilized to gauge
specialization in international trade (2, 3, 19, 24, 30, 41, 53 and 55). It is utilized to
ascertain export industries' relative strengths or weaknesses in different countries. (7)
defined the RCA index as:

RCA = X / X
A= X, X,
Where rcpa, refers to the revealed comparative advantage index of sector J' in

country 'i', x,, represents the export value, X, the overall export value, x,, the total

world export value of sector 'j, and X,, world export value. The RCA index is a
numerical value ranging from O to infinity. If the index score is one or higher, the
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country has a competitive advantage in that industry. However, the proportion of that
sector's exports is more than that of global trade. If the index score is below 1, the
industry does not possess a comparative advantage (35, 40 and 44). The RCA index
assesses the competitiveness of different sectors and sub-sectors in domestic and
foreign literature. The Lafay index (LFI) considers both exports and imports, enabling
the control of intra-industry trade and re-export flows (61):

N
Xj—mj_zj:l(xj_mj) X; +m,

N N
Xj+m; Zj:l(xj +m;) Zj:l(xj +m;)

LFI, =100

Where,
exports of a specific product - x,
imports of a specific product—m,

According to this definition, the LFI maintains symmetry across all products within
a country, and the sum of indices for all sectors of a given country must be zero. This
specialization index of a product in a country is thus related to the deviation of the
product's normalized trade balance and the country's overall trade balance, along with
its share of trade. Positive values in the LFI indicate specialization, with higher values
suggesting greater degrees of specialization and a larger contribution to the trade
balance for the sector. Conversely, negative levels indicate dependence on imports (4,
17, 38, 42, 43 and 62). The index takes into consideration the trade flows of each sector
as well as the overall sectors. Subsequently, it can determine whether a country exhibits
a relatively high level of specialization in a specific sector compared to all other
economic sectors. This holds even if the country is typically a net importer as long as
the percentage disparity between imports and exports is smaller than the overall
national disparity (14).

The Intra-Industry Trade index: The Grubel-Lloyd index measures intra-industry
trade in an industry or the economy. It calculates an industry's trade volume by
combining exports and imports. The absolute difference between exports and imports
for a particular industry is used to compute net exports. The Grubel-Lloyd index (GL)
for a product i is defined formally (11, 13, 15, 20, 33, 39, 46, 47 and 49) as:

(Xi+Mi)_|Xi_Mi|_l_|Xi_Mi|
(Xi+Mi) Xi+Mi

Where X; is an export product of i, and M, is an import product of i. The index

GL = =1-B;; forall i=12,...,n;

values range from 0 to 1, with a value of 0 indicating only intra-industry trade and a
value of 1 indicating exclusively intra-industry trade. The GL index quantifies the
proportion of intra-industry trade within a specific sector or the entire economy and is
often computed at the most granular level feasible. Nevertheless, this study relies on
the aggregated values of the index. Aggregation can be assembled at many levels; it
can be restricted to trade inside a specific sector or encompass broader categories, such
as industry sectors in the economy.

The Trade Balance Index: The trade balance index (TBI) determines whether a
country specializes in exporting or importing a specific category of products. It is a key
variable in analyzing catching-up economies' comparative advantage and shows the
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qualitative structure of product export, import, and trade flows. It is formulated as
follows:
X —m
TBI,; =—1——
X;; + M,
TBI indicates the trade balance of j goods of country i; the export and import of j
products of i countries are represented by » andm, respectively. This index value lies

between -1 and +1; when the TBI of product j of the country i is greater than 0, the
country is a net exporter, and if it is less than 0O, then it is a net importer (53 and 56).

Results and Discussion

This study analyzed the nature of the specialization of the onion trade at the
BIMSTEC level. Apart from BIMSTEC countries, all the other countries are grouped
with the rest of the world. The trade data for onions for the 2005-2021 study period is
compiled from the OEC database. For analytical convenience, Bhutan is excluded from
this study since it only exported once and had zero imports during 2013-2019.

Global Onion Production Trends: Table 2 depicts the top ten onion-producing
nations for 2008-2021, compiled from the Tridge database. As shown, seven countries
are from the Asian continent, where onions are a major component of their cuisine.

Table 2: Major Onion Producers 2008-2021 (Billion Kg).

Year India China Egypt United Bangladesh Turkiye Pakistan Indonesia Iran Algeria
States
2008 13.57 20.75 1.95 341 0.89 2.01 2.02 0.85 1.85 0.76
2009 12.16 21.00 2.13 3.43 0.74 1.85 1.70 0.97 1.53 0.98
2010 15.12 2169 221 3.34 0.87 1.90 1.70 1.05 1.93 1.00
2011 1751 22.00 230 3.36 1.05 2.14 1.94 0.89 2.17 1.14
2012 16.81 2220 2.02 3.24 1.16 1.74 1.69 0.96 1.94 1.18
2013 1930 2230 1.09 3.16 1.17 1.90 1.66 1.01 2.05 1.36
2014 19.40 2253 251 3.17 1.39 1.79 1.74 1.23 2.07 1.34
2015 1893 2338 3.05 341 1.70 1.88 1.67 1.23 243 1.44
2016 2093 2373 2.46 3.80 1.74 212 1.74 1.45 2.40 1.53
2017 2243 2397 297 3.74 1.87 2.18 1.83 1.47 1.70 1.42
2018 2326 24.10 3.07 3.28 1.74 1.93 2.12 1.50 1.52 1.40
2019 22.82 2444  3.08 3.17 1.80 2.20 2.08 1.58 1.98 1.61
2020 26.09 2475 3.20 3.35 1.95 2.28 212 1.82 2.37 1.67
2021 26.64 2443 3.58 3.08 2.27 2.50 2.31 2.00 1.93 1.71

Source: Adapted from (52).

Among the BIMSTEC nations, India and Bangladesh are among the top ten onion-
producing nations, while India and China are leading globally. India’s share has
consistently increased yearly from 13.57 billion kgs in 2008 to 26.64 billion kgs in
2021, while China’s increased from 20.75 billion kgs to 24.43 billion kgs for the same
period. The percentage growth of India has been significantly higher than that of China
and all the other nations. Despite being the top onion-producing country, India is not
the largest exporter, perhaps because it satisfies the local market demand. Bangladesh’s
share also gradually increased from 0.89 billion kgs in 2008 to 2.27 billion kgs in 2021.
It is not among the top ten onion exporters due to local demands. Despite the high local

476



Anbar J. Agric. Sci., Vol. (23) No. (1), 2025. ISSN: 1992-7479 E-ISSN: 2617-6211

demand, India is also the second largest exporter of onions, which explains the volume
of production and the trade competitiveness of India at the world level (22).

Trends in the Onion Trade at the BIMSTEC level: Figure 1 shows the trade network
in onions among BIMSTEC nations.

Export network Import network

Sri L&uka -

Rest of the¢World -

Source: Based on (37).
Fig 1: BIMSTEC trade network for onions.

The trade statistics show India as the leading exporter of onions each year from
2005-2021 amongst the BIMSTEC countries. 2005-2010, India witnessed a significant
increase in onion exports each year, but exports declined in 2011 and 2012. The highest
export volume was in 2013. Exports decreased in 2014 and 2020. Exports for the other
years maintained their trends with some fluctuations. Exports from Thailand formed a
straight-line pattern with the highest volume in 2011. Myanmar witnessed its highest
exports in 2020. Both Myanmar and Thailand are strong competitors in onion exports
in BIMSTEC countries.

Bangladesh was the largest importer of onions among the BIMSTEC countries, with
the highest level in 2012. It experienced a gradual import increase in 2005-2010 and a
sudden decline in the following 2 years, with the lowest level in 2012. Imports
fluctuated slightly from 2013 to 2019 but increased in the final two years. Sri Lanka
ranked second as an importer of onions among BIMSTEC countries, with the highest
occurring in 2021. Thailand and Sri Lanka intersected at the same level of imports in
2012. India’s highest level of imports was in 2019 (Figure 2).
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Panel A: BIMSTEC Onion Exports (USD)

2006 2008 2010 2012 2014 2016 2018 2020 2022

—@— Bangladesh Bhutan —@=—Myanmar —@— Nepal Srilanka —@=—Thailand

Panel B: BIMSTEC Onion Imports (USD)

200000000

150000000
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0
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—@— India —@— Bangladesh Bhutan —@— Myanmar
—@— Nepal Srilanka —@=—Thailand

Source: (37).
Based on Tables Al and A2 in the Appendix.

Fig 2: Onion Trade for BIMSTEC countries, 2005-2021.

Onion Trade Specialization of India at BIMSTEC Level: This subsection focuses
on India's onion trade specialization compared to other countries. According to
economic integration theories, free trade agreements (FTAs) can offer additional
advantages to participating countries. They include enhancement of economies of scale
(21), greater market competition (25), improved consumer surplus (8 and 57), and
specialization of goods that help promote comparative advantages (23), amongst other.

Analysis of Revealed Comparative Advantage at BIMSTEC Level: RCA index
scores are determined by the share of onion exports in the overall exports of the
BIMSTEC countries (Table A3). The mean scores for India (8.08535) and Myanmar
(5.58960) for 2005-21 illustrate their significant competitive advantage in the onion
trade, while Bangladesh (0.00323), Thailand (0.56329), Sri Lanka (0.19297), and
Nepal (0.01568) lack competitiveness. The Balassa index for the study period shown
in Figure 3 is based on Table A3 in the Appendix.
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Source: (37).

Fig 3: Balassa Index for Onion at BIMSTEC level.
Based on the Balassa index, India has a competitive advantage in onion exports over
the other BIMSTEC countries. India and Myanmar continuously enjoyed a privileged
position during the study period. However, instead of examining the issue using
absolute figures, this study explains this from a different viewpoint. The annual growth
trend of the index for 2006-2021 is calculated, and the result is shown in Figure 4:

20 =@-Thailand
15 \ === Sri Lanka
10 \ == Nepal
5 === Myanmar
0 - == Bangladesh
5 ?Q) S’\ g‘b $® ;0 ;'\/ ;’1/ ;”) ;V ;‘o ;‘o ;’\ ;‘b ;% ;]0 9'» —o—India

R R R e g e O A M

Source: Authors’ estimates using the (37).
Fig 4: Balassa index growth rates for onions at the BIMSTEC level.
Next, a one-way ANOVA model was used to test for significant differences in the
Balassa index's growth during the study period. Due to the lack of data normality and

homogeneity, a one-way test was applied under Welch correction and the Games-
Howell post hoc analysis. The result is presented in Table 4:

Table 4: One-way ANOVA with Welch’s correction for growth in the Balassa

index.
Sources of Variation SS Df MS F  p-value
Between countries (error + effect) 1424.53 5 284.91 0.94 0.46
Within countries (error only) 25479.6 84 303.33

Source: Authors’ estimations.

As seen, the null hypothesis is accepted, and no statistically significant differences
exist in terms of the growth of the Balassa index during the study period at the
BIMSTEC level. The Games-Howell post hoc test confirms these findings, and it was
observed that there was no statistically significant pair-wise difference in the growth
of the Balassa index during the study period. The relative pattern of trade specialization
in terms of the Balassa index is about the same for the entire study period.

The Balassa index is based only on export figures, so the Lafay index (LFI) is
applied to explore the combined export and import patterns. During the study period,
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the LFI of onions revealed mixed results, with India showing a comparative advantage.
The findings indicate that the higher the value of this index, the more specialized India
is in the onion trade. India experienced a high degree of onion trade specialization
according to the LFI values. Except for India and Myanmar, other BIMSTEC nations
experienced a decline in specialization and diversification, as shown in the study. The
LFI index shown in Figure 5 is based on Table A4 in the Appendix.

0.2

=@==|ndia

== Bangladesh
=== Myanmar

=>e=Nepal

=3ie=Sri Lanka

Thailand

Source: Authors’ estimates based on the (37).
Fig 5: Lafay index for onions at the BIMSTEC level.

Figure 5 shows that India and Myanmar continuously hold dominant positions in
the Lafay index, implying some specialization in the inter-industry onion trade at the
BIMSTEC level. Alternatively, Bangladesh, Nepal, and Sri Lanka consistently lie
below the zero-threshold limit, which indicates their net importer positions. The case
of Thailand is interesting as it continuously maintains its around zero level, implying
practical self-sufficiency in its domestic demand through inter-industry trade within
the grouping. Further, without loss of generality, significant differences exist among
the LFI of onion at the BIMSTEC level. Since normality and homogeneity assumptions
are lacking in the index, the one-way test under Welch growth correction was applied
with the Games-Howell post hoc analysis under the null hypothesis of no statistically
significant differences between the groups. The results are presented in Table 5.

Table 5: One-way ANOVA with Welch correction of growth in the Lafay Index.

Sources of variation SS Df MS F  p-value
Between groups (error + effect) 16.73 5 3.35 1.32 0.265
Within groups (error only) 228.9 90 2.54

Source: Estimated by authors.

As seen, the results fail to reject the null hypothesis that there are any statistically
significant differences in terms of the growth of the LFI during the study period at the
BIMSTEC level. The Games-Howell post hoc test confirmed these findings that there
was no statistically significant pair-wise difference in the growth of the LFI. The
relative pattern of trade specialization in the LFI is also about the same during the
whole study period.

Analysis of Intra-Industry Trade at the BIMSTEC Level: The findings derived from
the Grubel-Lloyd (GL) index measure will be given precedence at the outset. These
findings are static since they provide the annualized rate of intra-industry (11T) derived
from trade flows. Their immutability makes this so. They do not utilize shifts in trade
flows to gauge IIT's progress when contrasting two eras. This kind of dynamic
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information can not be gleaned from gaps in GL values across time intervals; at most,
these gaps reveal data that is similar to static information. Ignoring this, learning more
about I1T's development from 2005 to 2021 is possible by plotting a time series of the
weighted average GL values for all sectors. With this figure, choices for future sub-
periods can be narrowed for examination, expanding upon the three studied until now.

According to the findings, the onion trade that India engages in with the other
BIMSTEC is characterized by a significant diversification of GL by volume - index of
the intra-industry trade (in USD) for 2005-2021. India and Thailand have the highest
metric value related to the discussed product, the onion. Bangladesh and Nepal have
the least onion commerce within their respective industries. Their trade is characterized
by a significant proportion of imports and a tiny export volume, leading to this
predicament.
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Source: Authors’ estimates based on the (37).

Fig 6: Grubel-Lloyd Index for onions at the BIMSTEC level.

Lying between zero and one, the G-L index is analytically more convenient than
other indices reported in this study. From Figure 6, Thailand’s G-L index is found to
be different from the other BIMSTEC nations for the study period. For confirmation,
a one-way ANOVA was used to test for significant differences in index. Due to the
lack of data normality and homogeneity, the one-way test under Welch correction was
applied together with the Games-Howell post hoc analysis. The resulting p-value of
the one-way test (p-value<0.05) confirmed this for further exploration of data the
Games-Howell post-hoc test was conducted. The resulting p-value of pair-wise
differences in the G-L index with the Games-Howell post hoc test revealed the
statistically significant differences between the Sri Lanka-Bangladesh, Thailand-
Bangladesh, Thailand-India, Thailand-Myanmar, Sri Lanka-Nepal, Thailand-Nepal,
and Thailand-Sri Lanka pairings. In terms of other indices, however, Thailand's
performance in the G-L index outpaced the others for the study period.
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Table 6: Pair-wise test of the G-L index with and the Games-Howell post hoc
test at BIMSTEC level.

diff ci.lo ci.hi t-statistic df p-value
India-Bangladesh 0.04 -0.01 0.09 2.37 16 0.224
Myanmar-Bangladesh 0.02 0 0.04 2.58 16.01 0.158
Nepal-Bangladesh 0 0 0 1.49 31.92 0.675
Sri Lanka-Bangladesh 0.01 0 0.02 4.43 16.03 0.005
Thailand-Bangladesh 0.69 0.57 0.81 18.26 16 <.001
Myanmar-India -0.02 -0.08 0.03 1.27 20.74 0.797
Nepal-India -0.04 -0.09 0.01 2.38 16 0.22
Sri Lanka-India -0.03 -0.08 0.03 1.62 16.86 0.596
Thailand-India 0.65 0.52 0.78 15.73 22.06 <.001
Nepal-Myanmar -0.02 -0.04 0 2.61 16.01 0.151
Sri Lanka-Myanmar 0 -0.03 0.02 0.67 21.48 0.984
Thailand-Myanmar 0.67 0.55 0.8 17.55 16.95 <.001
Sri Lanka-Nepal 0.01 0 0.02 4.5 16.03 0.004
Thailand-Nepal 0.69 0.57 0.81 18.26 16 <.001
Thailand-Sri Lanka 0.68 0.56 0.8 17.89 16.17 <.001

Source: Authors’ estimates.

Analysis of the Trade Balance Index at the BIMSTEC Level: The Trade Balance
Index (TBI) is another measure BIMSTEC nations use to assess the intensity of their
onion trade competition. India's TBI remained constant at 0.959846 throughout the
study period (2005-2021). It is fair to say that India was a net exporter for the period
under consideration. The TBI for Myanmar, a net commodity exporter, was also
positive during the period, while Nepal, Sri Lanka, Bangladesh, and Thailand all
registered negative TBI scores. Based on Table A5 in the (Appendix), the TBI trend
for the study period is presented in Figure 7.

150.00%
100.00% =@=Thailand
50.00% Sri Lanka
0.00% Nepal

-50.00% == Myanmar
-100.00% =fl—Bangladesh
-150.00% =&=—India
-200.00%

Source: Authors’ estimates based on the (37).

Fig 7: Trade balance index for onions at the BIMSTEC level.

The figure shows Nepal’s TBI trend lies between India and Myanmar (positive
TBIs) and Sri Lanka, Bangladesh, and Thailand (with monthly onion trade deficits).
All BIMSTEC member countries except Thailand registered straightforward TBI
during the study period. For Thailand, the TBI trends over the years show domestic
demand for onions outpacing production levels, with TBI reaching its minimum in at
least two years, i.e., 2015 and 2019.
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Figure 8 describes the growth of the TBI in onions at the BIMSTEC level for 2005-
2021.
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Fig 8: Trade balance index growth rate for onions at the BIMSTEC level.

From 2006-12, all the member nations except Thailand registered higher TBI
growth rates. After 2012, the fluctuations in the rates for Thailand continued but with
less intensity. Interestingly, the spike in the growth rate of TBI in member countries in
BIMSTEC member countries during the study period also fluctuated. To confirm this,
the one-way ANOVA model was used to test for significant differences in the TBI
growth rates. Due to the lack of data normality and homogeneity, a one-way test under
Welch correction was applied together with a Games-Howell post hoc analysis. The
results are as in Table 7.

Table 7: One-way ANOVA with Welch correction in the trade balance index.

Sources of variation SS Df MS F p-value
Between groups (error + effect) 30.26 5 6.05 1.54 0.186
Within groups (error only) 353.76 90 3.93

Source: Estimated by the authors.

Based on Table 7, the null hypothesis that there are any statistically significant differences
in the growth of TBI at the BIMSTEC level is rejected. The Games-Howell post hoc test
confirmed these findings, and it was observed that there was no statistically significant pair-
wise difference in TBI growth during the study period. TBI's relative growth pattern is the
same for the study period.

Conclusions

This study compared India's trade specialization and performance in the onion trade
with those of other BIMSTEC member nations. It employed the revealed comparative
advantage (RCA) approach, including the Balassa and Lafay indices, the Grubel-Lloyd
index to examine the level of intra-industry trade, and the trade balance index (TBI) to
determine the competitiveness levels of the member nations. The findings showed that
India outperformed the other nations in onion production and exports for all the
analytical approaches used, while her trade performance remained consistent over the
years. The study also highlighted Thailand’s noteworthy trade performance.

India has a significant edge in onion exports due to its high production capacity and
strategic geographical proximity to major importing nations. Based on the RCA index,
India possesses a comparative advantage over other BIMSTEC countries in the onion
trade. In contrast, the Balassa index shows that India and Myanmar continuously enjoy
a dominant position and that onion exports are consistently direct at the BIMSTEC
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level. The Lafay index implies the same sort of trade specialization for India and
Myanmar in the inter-industry onion trade of BIMSTEC. According to the Grubel-
Lloyd index, India engages with other countries through a significant diversification in
which Bangladesh and Nepal have the least amount of onion commerce. India’s TBI
remains constant, meaning it has been a net exporter for a considerable time. Besides,
all BIMSTEC members except Thailand showed more or less a straightforward trade
balance over the years, and its domestic demand for onion outpaced production.

The study recommended that India expand its market globally since more than half
of its onion exports are transacted amongst BIMSTEC nations, especially Bangladesh
and Bhutan. Moreover, India must review its global export strategies to become the top
exporter of onions in line with its dominant position in producing the commodity.

This study has broader implications for the BIMSTEC region in general and other
regional trade blocs. As per the trade statistics, almost 53% of the onion trade in the
member countries is concentrated in a particular country. This type of monopsony in
the onion trade market affects geo-political relations among member countries.
Accordingly, India should concentrate on diversifying its onion trade beyond the
BIMSTEC market, while onion-importing countries should explore alternative avenues
for reducing market dependency when sourcing the commodity.

Like others, this study also has some limitations. The 2005-2021 study period was
determined by considering various crises, such as pandemics and trade frictions in
recent years. For instance, it focused exclusively on India’s onion trade specialization
and performance with other BIMSTEC nations, whereas it could have examined the
global onion trade and other spice products. However, it cannot reflect the whole
picture of BIMSTEC’s onion trade changes.

Furthermore, in terms of methodology, it employed RCA and TBI, whereas OLS,
trade network method, Markov matrix, and product sophistication index (PSI) could be
used for deeper analysis. Future research requires a more extensive time series analysis
with additional data. Apart from that, the study overlooked technological aspects,
geographical area, country size production capacity, etc., where, in all respects, India
IS in an advantageous position to impact the trade performance of other BIMSTEC
nations, often leading to political issues and debates among the onion importing
nations.
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Appendix: List of Tables
Table Al: Onion Exports of BIMSTEC Countries (USD).

Years India Bangladesh Bhutan Myanmar Nepal SrilLanka Thailand

2005 1.49E+08 15004 0 9910509 0 91909 31040865
2006 2.3E+08 O 0 6471241 0 121516 26479664
2007 2.81E+08 O 0 1807921 0 301265 29104826
2008 3.36E+08 19480 0 8020916 401 187478 27884027
2009 4.43E+08 161 57 7735219 2808 138099 18554299
2010 4.81E+08 1610 0 4223701 209 181060 16593062
2011 3.71E+08 17074 0 1931263 201 511190 31344957
2012 3.21E+08 35755 0 2390848 2700 165679 19421691
2013 5.8E+08 26813 0 9417742 352 205888 20012418
2014  3.45E+08 33595 0 5144047 264 163479 15222084
2015 4.34E+08 24523 2 10472821 643 168040 9860014

2016 4.18E+08 21258 0 14907327 825 234353 7622773

2017 4.63E+08 5476 0 8372618 3535 264546 9994060

2018 4.56E+08 19268 0 12736009 25223 362505 10134607
2019 4.08E+08 23348 0 28064946 4743 1664058 11180183
2020 3.69E+08 21960 0 53461628 931 2212163 18948880
2021 4.63E+08 37382 0 31082502 9431 409176 19002719

Source: Authors’ estimates based on OEC database.
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Table A2: Onion Imports of BIMSTEC Countries (USD).

Years India Bangladesh Bhutan Myanmar Nepal SriLanka Thailand

2005 1586998 48958513 318272 16891 3476091 20549005 16273907
2006 76862 62987713 265091 2908 4944472 20734359 18086501
2007 88690 88038896 496531 7902 5749130 43301257 10191205
2008 81037 105187166 389906 3447 5710200 39742937 16854519
2009 128650 169718858 517402 24795 5581986 45171835 18356082
2010 2488250 185274700 680879 9257 7116207 61100985 19906850
2011 4246393 79966299 512609 6290 8938426 60114312 26312518
2012 67395 47507473 751468 105919 9390953 30434142 30517009
2013 4984302 127311974 O 38503 15306272 82924265 37368784
2014 312234 98543469 0 8658 19928972 44355810 26594063
2015 31571253 97647592 0 449672 24225160 91560458 28142660
2016 121608 58113705 0 2962 35340286 52932797 17076569
2017 2264216 56944984 131 187338 36707957 84721980 23249830
2018 1492870 56693991 0 37910 44438619 76044216 23521362
2019 53098684 97365833 0 240400 41854524 84360238 40866986
2020 33397055 171696249 156256 345206 16253837 98842271 49595005
2021 13918225 154304443 1805508 67209 34983173 1.08E+08 41736797

Source: Authors’ estimates based on OEC database.

Table A3: Balassa Index on Onion Trade Statistics of BIMSTEC Countries.

Years India Bangladesh Myanmar Nepal Sri Lanka Thailand
2005 8.75977 0.00873 18.50358 e 0.08955 1.72188
2006 10.63786 - 9.43354 e 0.10277 1.19130
2007 9.61742 e 2.25313 e 0.20924 1.02284
2008 10.60962 0.00696 8.49576 0.00275 0.13686 0.94924
2009 12.45980 0.00004 7.09735 0.01516 0.09122 0.58096
2010 9.36089 0.00033 2.87821 0.00096 0.09221 0.36980
2011 6.81830 0.00333 1.16765 0.00107 0.25579 0.71699
2012 7.35182 0.00857 1.70406 0.01857 0.11226 0.55959
2013 8.68370 0.00415 3.95540 0.00173 0.09446 0.42219
2014 5.97073 0.00564 1.03299 0.00147 0.07837 0.36356
2015 7.23565 0.00307 2.72623 0.00342 0.06931 0.20162
2016 7.45934 0.00274 4.53160 0.00426 0.10183 0.16288
2017 8.05741 0.00073 2.57879 0.02090 0.11386 0.21281
2018 7.22048 0.00228 3.22466 0.14292 0.16155 0.20475
2019 5.39669 0.00219 5.49165 0.01989 0.56808 0.19801
2020 5.61545 0.00231 11.72060 0.00419 0.84648 0.33800
2021 6.19596 0.00389 8.22793 0.02926 0.15662 0.35949
Mean 8.08535 0.00323 5.58960 0.01568 0.19297 0.56329

Source: Authors’ estimates based on OEC database.
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Table A4: Lafay Index on Onion Trade Statistics of BIMSTEC Countries

Year India Bangladesh Myanmar Nepal Sri Lanka Thailand
2005 0.065656 -0.17398 0.139263 -0.12104 -0.09909 0.005566
2006 0.08349 -0.19173 0.073894 -0.14062 -0.08459 0.001837
2007 0.080608 -0.24171 0.01941 -0.10971 -0.15836 0.004933
2008 0.077706 -0.2175 0.065221 -0.08673 -0.11837 0.002119
2009 0.116039 -0.36188 0.0685 -0.05814 -0.20162 -0.00179
2010 0.096965 -0.2979 0.030271 -0.05022 -0.19223 -0.00182
2011 0.058307 -0.09899 0.010036 -0.04307 -0.12469 0.000208
2012 0.050988 -0.06445 0.011238 -0.03507 -0.07068 -0.00272
2013 0.085221 -0.16196 0.036609 -0.04352 -0.18938 -0.00389
2014 0.051762 -0.12278 0.009111 -0.04506 -0.08638 -0.0031

2015 0.072639 -0.09506 0.027949 -0.07471 -0.18686 -0.00522
2016 0.075421 -0.06813 0.044814 -0.07816 -0.11902 -0.00298
2017 0.073119 -0.05692 0.022998 -0.06004 -0.17596 -0.00363
2018 0.065152 -0.04952 0.029618 -0.04694 -0.17754 -0.00321
2019 0.053967 -0.08516 0.061037 -0.05208 -0.18974 -0.00751
2020 0.059077 -0.17475 0.131615 -0.02852 -0.28294 -0.00887
2021 0.054683 -0.09697 0.075851 -0.04199 -0.2337 -0.00494
Mean  0.071812 -0.15055 0.050437 -0.06563 -0.1583 -0.00206

Source: Authors’ estimates based on OEC database.

Table 5A: Trade Balance Index on Onion Trade Statistics of BIMSTEC

Countries.

Years India Bangladesh Myanmar Nepal Sri Lanka Thailand
2005 0.979 -0.999 0.997 -1.000 -0.991 0.312
2006 0.999 -1.000 0.999 -1.000 -0.988 0.188
2007 0.999 -1.000 0.991 -1.000 -0.986 0.481
2008 1.000 -1.000 0.999 -1.000 -0.991 0.247
2009 0.999 -1.000 0.994 -0.999 -0.994 0.005
2010 0.990 -1.000 0.996 -1.000 -0.994 -0.091
2011 0.977 -1.000 0.994 -1.000 -0.983 0.087
2012 1.000 -0.998 0.915 -0.999 -0.989 -0.222
2013 0.983 -1.000 0.992 -1.000 -0.995 -0.302
2014 0.998 -0.999 0.997 -1.000 -0.993 -0.272
2015 0.864 -0.999 0.918 -1.000 -0.996 -0.481
2016 0.999 -0.999 1.000 -1.000 -0.991 -0.383
2017 0.990 -1.000 0.956 -1.000 -0.994 -0.399
2018 0.993 -0.999 0.994 -0.999 -0.991 -0.398
2019 0.770 -1.000 0.983 -1.000 -0.961 -0.570
2020 0.834 -1.000 0.987 -1.000 -0.956 -0.447
2021 0.942 -1.000 0.996 -0.999 -0.992 -0.374
Mean  0.959846 -0.999567 0.982703 -0.99975 -0.98741 -0.154034

Source: Authors’ estimates based on OEC database.
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Table 6A: Grubel-Lloyd Index on Onion Trade Statistics of BIMSTEC

Countries.

Years India Bangladesh Myanmar Nepal Sri Lanka Thailand
2005 0.02104 0.00061 0.00340 0.00000 0.00891 0.68790
2006 0.00067 0.00000 0.00090 0.00000 0.01165 0.81167
2007 0.00063 0.00000 0.00870 0.00000 0.01382 0.51869
2008 0.00048 0.00037 0.00086 0.00014 0.00939 0.75347
2009 0.00058 0.00000 0.00639 0.00101 0.00610 0.99463
2010 0.01030 0.00002 0.00437 0.00006 0.00591 0.90921
2011 0.02262 0.00043 0.00649 0.00004 0.01686 0.91272
2012 0.00042 0.00150 0.08484 0.00057 0.01083 0.77782
2013 0.01705 0.00042 0.00814 0.00005 0.00495 0.69753
2014 0.00181 0.00068 0.00336 0.00003 0.00734 0.72805
2015 0.13560 0.00050 0.08234 0.00005 0.00366 0.51891
2016 0.00058 0.00073 0.00040 0.00005 0.00882 0.61725
2017 0.00974 0.00019 0.04377 0.00019 0.00623 0.60126
2018 0.00653 0.00068 0.00594 0.00113 0.00949 0.60225
2019 0.23015 0.00048 0.01699 0.00023 0.03869 0.42962
2020 0.16607 0.00026 0.01283 0.00011 0.04378 0.55290
2021 0.05834 0.00048 0.00432 0.00054 0.00755 0.62571
Mean 0.04015 0.00043 0.01730 0.00025 0.01259 0.69056

Source: Authors’ estimates based on OEC database.
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