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ABSTRACT

This study delves into dynamics and determinants of agricultural exports from India.
India’s agricultural export basket is heavily reliant on a limited range of commodities,
including basmati rice, buffalo meat, spices, tea, coffee, and marine products. Such
concentration poses risks, making the sector vulnerable to price fluctuations, changes
in global demand, and challenges in accessing specific markets. Furthermore, the
declining ratio of export value to import value in recent years indicates an unfavour-
able trade imbalance. To address these challenges and foster sustainable growth in
the agricultural export sector, policymakers must gain a comprehensive understanding
about the determinants for agricultural exports. So, this study utilizes panel data
encompassing 40 agricultural export items over an 11-year period. The researchers
employ the system Generalized Method of Moments (GMM) estimation and the find-
ings showed positive and significant impact of past export performance on current
export decisions. Moreover, the study highlights the positive and significant influences
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of gross output of agriculture, value-added activities in agricultural sector, gross
domestic product, trade openness, foreign direct investment, water use efficiency, cor-
ruption index and exchange rate dynamics on quantum of agricultural exports.
However, higher consumer prices have a negative effect on export quantities, empha-
sizing the importance of price competitiveness in international markets. The findings
of this study provide valuable insights for diversifying the export basket, enhancing
productivity, value addition, and sustainability. Addressing challenges related to trade
imbalances and price competitiveness is crucial for driving growth in India’s agricul-
tural sector, benefiting farmers, the economy, and the nation as a whole.
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IMPACT STATEMENT

This study sheds light on the dynamics and determinants of agricultural exports from
India, offering valuable insights for policymakers and stakeholders. By analyzing a
panel dataset of 40 agricultural export items using the system Generalized Method of
Moments (GMM) estimation, the study uncovers key factors influencing export per-
formance. The findings underscore the importance of past export momentum, agricul-
tural output, economic factors, water use efficiency, corruption levels, population size,
and consumer prices in shaping agricultural exports. Importantly, the study highlights
the need for diversifying India’s agricultural export portfolio to mitigate risks associ-
ated with concentration on a few commodities, address trade imbalances, and
enhance export competitiveness. The recommendations provided, including focusing
on sustainable growth, enhancing productivity, value addition, trade policy reforms,
attracting foreign investment, and investing in skill development, are crucial for foster-
ing long-term growth and stability in India’s agricultural export sector. Despite certain
limitations, this study lays a solid foundation for future research and policy interven-
tions aimed at ensuring sustainable development and resilience in India’s agricultural
exports.
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1. Introduction

In today’s globalized world, countries possess varying resource endowments and technological advance-
ments in the production of goods and services. The advent of liberalization, privatization, and globaliza-
tion has aimed to facilitate the enhancement of agricultural exports. These processes primarily focus on
reducing tariffs and non-tariff barriers within a liberalized trade regime. India, in particular, stands to
gain numerous advantages by leveraging these reforms to boost the exports of agricultural commodities
through promoting comparative advantage in the global market (Navjit, 2011; Dani, 2012).

Liberalization is crucial in expanding agricultural exports by reducing tariffs. Lower import duties on
agricultural products allow India to improve its competitiveness in global markets. This reduction ena-
bles Indian exporters to access foreign markets more easily, thereby expanding export opportunities for
agricultural commodities. Additionally, liberalization efforts aim to address non-tariff barriers such as
quotas, licenses, and sanitary and phytosanitary measures (Martin, 2017; Michele et al., 2009).

Privatization in the agricultural sector promotes efficiency and productivity. Increased competition,
innovation, and management expertise from private entities lead to improved production, processing,
and marketing capabilities. It also encourages investment in value addition and processing facilities for
agricultural commodities. This enables India to export processed and value-added products, such as
packaged foods, beverages, and processed ingredients. By moving up the value chain, India can capture
a larger share in global market and command higher prices for its agricultural exports (Abhishek et al.,
2019; Rehman, 2012).

Globalization enhances agricultural exports by facilitating the exchange of technology and knowledge
between countries. India can benefit from advancements in agricultural practices, machinery, and
research through collaborations, partnerships, and foreign direct investment. Adoption of modern tech-
nologies enhances agricultural productivity, efficiency, and sustainability, positioning India as a reliable
supplier of high-quality agricultural products in the global market. Globalization promotes Foreign Direct
Investment (FDI) inflows that can contribute to the modernization of Indian agriculture, including the
adoption of advanced farming techniques, irrigation systems, and machinery. Increased investment pro-
motes agricultural growth, strengthens supply chains, and improves India’s overall competitiveness in
agricultural exports.

All these measures facilitate smoother trade flows and provide Indian farmers and agribusinesses with
access to larger consumer bases, increasing export volumes and revenues (FAO, 2017). This also leads to
increased exports, technological upgrading, and knowledge spill-overs, creating a positive feedback loop
for India’s agricultural sector. Besides above, the differences in resource endowments and production
methods between countries lead to variations in factor prices. These variations in factor prices, in turn,
result in differences in product prices. India, with its diverse climate, fertile land, and abundant labour
force, possesses a natural advantage in production of certain agricultural commodities. These resources,
combined with modern agricultural practices and knowledge, enable India to produce agricultural com-
modities more efficiently and at lower costs compared to many other countries. Thus, Indian agricultural
products become attractive to international buyers, leading to increased exports.

Specializing in highly productive agricultural products at the initial stage of economic development has
been observed in several Asian countries, including India. This specialization allows these countries to lever-
age their comparative advantage and gain a foothold in the global market. As these countries continue to
develop, they gradually transition from exporting labour-intensive products to capital-intensive export
products. This process of structural transformation is essential for enhancing competitiveness. For India, it
means progressing from primary agricultural exports to value-added and processed agricultural products.
By adding value through processing and developing capabilities in the production of higher-value agricul-
tural goods, India can further boost its agricultural exports and capture a larger share in global market.

The agricultural export basket of India is primarily composed of commodities such as basmati rice, buf-
falo meat, spices, tea, coffee, and marine products. These commodities have traditionally been the main
drivers of India’s agricultural exports. The concentration of exports on a few commodities indicates lack of
diversification in India’s agricultural export portfolio. This can pose risks in terms of severe price fluctua-
tions, changes in global demand, and potential challenges in market access for specific commodities.
Furthermore, the ratio of export value to import value of India has decreased recently (Figure 1). This
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Figure 1. Share (%) of top 10 commodities in total agricultural exports (quantity) from India (Average: 2012-2021).

declining ratio signals an unfavourable trade imbalance leading to potential economic implications. So,
understanding the reasons behind this and the factors influencing agricultural exports is crucial, as it is a
critical source of foreign exchange earnings in India (Kumareswaran et al., 2019). Moreover, agricultural
sector plays a pivotal role in the Indian economy, employing 60% of population and contribute 18.6% in
Gross Domestic Product (GDP) in 2021-2022. So, strengthening agricultural exports can drive growth in
this sector, benefiting rural livelihoods and overall economic development. Additionally, agricultural
exports generate income and employment opportunities for farmers and related industries. This study
represents a significant departure from previous research paradigms, which have primarily focused on
broad trends in total agricultural export values or on analyzing the determinants of individual agricultural
commodities using gravity models. By honing in on the nuanced intricacies of Indian agricultural exports,
it provides policymakers with a comprehensive understanding of the sector’s underlying strengths and
weaknesses. This deeper analysis empowers policymakers to craft targeted trade policies and strategies
aimed at not only boosting exports but also enhancing overall competitiveness and reducing import
dependency. Utilizing a dynamic panel data approach, this study delves into the multifaceted factors
influencing the dynamics of agricultural exports from India. By adopting this sophisticated analytical
framework, the study effectively unravels the complex web of variables shaping the trajectory of agricul-
tural exports, offering invaluable insights to policymakers, researchers, and stakeholders alike. As India’s
agricultural sector assumes an increasingly central role in the global economy, the findings of this study
are poised to be instrumental in informing evidence-based policy formulation and driving strategic deci-
sion-making processes. Moreover, given the ever-evolving nature of the global agricultural trade land-
scape, the insights generated by this study are expected to retain their relevance over time. They are
anticipated to serve as a vital compass for navigating future challenges, harnessing emerging opportuni-
ties, and steering India towards greater prosperity in the realm of agricultural exports.

2. Review of literature

Theory of international trade has undergone various interpretations and advancements over time. While
the absolute advantage theory provided a framework for understanding trade, it failed to explain why
nations with an absolute advantage in the production of all goods engage in international trade
(Carbaugh, 2011). This led to the development of comparative advantage theory. According to Suranovic
(2006), comparative advantage theory states that even if a nation has no absolute advantage in the pro-
duction of goods, it can still benefit from international trade by specializing on a particular good in
which its relative advantage is higher.



4 K. N. RAVIKUMAR ET AL.

Samuelson (2001) introduced the term ‘Sraffa bonus’ to denote the gains from trading inputs.
However, it took considerable time until Shiozawa (2017) successfully remedied this deficiency, leading
to the development of new theory of international values, which now stands as the sole theory capable
of comprehensively handling input trade in a general context. Drawing on ideas from Fujimoto, an
expert in the automobile industry and a philosopher of international competitiveness, Fujimoto (2001)
and Shiozawa (2017) delved into discussions on how factories of the same multinational firms compete
across borders. This notion of international intra-firm competition represents a novel aspect of inter-
national competition in the era of so-called global competition.

The emergence of revolutionary changes in communication and information techniques, coupled
with substantial reductions in transport costs, has enabled a historic fragmentation of the production
process, leading to the formation of networks of fragmented production across countries known as glo-
bal value chains (Escaith & Miroudot, 2016; WTO, 2013). This development has transformed our under-
standing of trade and international economy. However, traditional theories have remained dominated
by assumptions of complete goods trade, prompting the need for a new paradigm to better compre-
hend the implications of these trends (Escaith & Miroudot, 2016; Grossman & Rossi-Hansberg, 2006). The
Extended Ricardian trade model accounted for trade of input goods and the emergence of global value
chains. Based on this novel theory, which Shiozawa terms the ‘theory of international values,’ he explains
why and how global value chains have rapidly spread world-wide by the end of twentieth century
(Shiozawa, 2020). Unemployment is closely linked to international trade (David et al., 2014). Shiozawa’s
(2020) discovery of a new definition of regular international value has enabled the construction of a
new theory that accommodates unemployment within international trade scenarios.

Previous studies have empirically investigated the relationship between various factors and volume of
agricultural exports in different countries. Argaie (2021) and Bereket (2020), reported a positive and signifi-
cant correlation between exchange rate and export volume. Conversely, Joshi and Ghosh (2021), Lilik et al.
(2020), Sertoglu and Dogan (2016) and Abebemarkos (2016) found negative and statistically significant
relationship. For instance, Xu et al. (2023) discovered a negative and significant link between the exchange
rate and export volume in Vietnam. Chi and Cheng (2016) highlighted about impact of exchange rate
volatility on Australia’s maritime exports. On the other hand, Huchet-Bourdon and Korinek (2011) opined
that exchange rate fluctuations have minimally affected trade flows in China. Eshetu and Mehare (2020),
Cheffo (2020), Geda and Seid (2015) and Kebede (2016) revealed a positive and significant association
between GDP and agricultural exports. Fassil and Abule (2020), Sekar and Mathanraj (2021), and Mengistu
(2014) found negative and significant association between FDI and agricultural export volume, unlike Xu
et al. (2023) in Vietnam. Trade openness showed positive and significant relationship with volume of agri-
cultural exports in studies conducted by Eshetu and Mehare (2020), Bereket (2020), Cheffo (2020), and
Gebrehiwot and Gebru (2015). Sekar and Mathanraj (2021) and Narayan and Bhattacharya (2019) found
negative and significant relationship between Consumer Price Index (CPI) and agricultural exports.

Empirical studies have delved into the intricate relationship between various factors and the volume of
agricultural exports in different countries. While some studies have revealed positive correlations between
factors such as exchange rates, GDP, and trade openness with agricultural export volume, others have
reported negative correlations. For instance, the impact of exchange rate fluctuations on export volume
varies across countries, as evidenced by studies conducted in Vietnam and China. Similarly, the relation-
ship between factors like FDI and CPI with agricultural exports also exhibits variations. Given the diverse
findings from empirical studies on agricultural exports in various countries, it becomes evident that there
is no one-size-fits-all approach to understanding these dynamics. The complexities of factors such as
exchange rates, GDP fluctuations, FDI inflows, and trade openness underscore the need for nuanced ana-
lysis. Hence, tailored approaches are necessary to unravel the specific drivers operating within India’s
unique socio-economic and agricultural landscape. In the context of India, where agricultural exports play
a crucial role in the economy, there is a pressing need for further research to understand the specific fac-
tors that impact agricultural export volume. Given the significant contribution of agricultural exports to
the Indian economy, it is imperative to evaluate the impact of both demand-side and supply-side factors
on Indian agricultural exports. While previous studies predominantly focused on analyzing the determi-
nants of total export value through time-series econometrics or the determinants of individual agricultural
commodities using the gravity model, this study takes a unique approach. It employs panel data
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encompassing 40 agricultural export items and utilizes the system Generalized Method of Moments
(GMM) for estimation. Specifically, the study aims to evaluate the trade performance of the Indian agricul-
tural sector and comprehensively investigate the determinants of Indian agricultural exports, leveraging
the robustness and efficiency offered by the GMM estimation technique.

3. Materials and methods

This study takes a more comprehensive approach by utilizing panel data of 40 agricultural export items
(N) across 11years (T) from 2011 to 2021 comprising of 440 observations and employing the system
GMM estimation.

3.1. Data sources and variables

The selected sample of top 40 agricultural export items from India (Table 1) account for 66% of total
quantity of agricultural and livestock exports in 2021. The selection of these agricultural export items is
likely based on their significant contribution to India’s total agricultural and livestock exports, thus pro-
viding a comprehensive representation of the country’s export portfolio. These commodities are chosen
based on their high export volumes, economic importance, strategic focus within India’s agricultural
export strategy, diversity across various product categories, and the availability of reliable data from
sources such as the FAO. While these products may not directly align with clusters identified under the
agricultural export policy, they offer valuable insights into India’s export performance and potential areas

Table 1. Shares of selected commodities in terms of total quantity of agricultural & livestock exports (2021).

S. No. Commodities Share
1 Bananas 0.41
2 Beans, dry 0.11
3 Bran of wheat 0.17
4 Cake of soya beans 1.78
5 Cake of rapeseed 1.03
6 Chick peas, dry 0.1
7 Chillies and peppers, dry 0.67
8 Cigars and cheroots 0.40
9 Coconuts, in shell 0.08
10 Coffee, green 0.32
11 Coir, raw 1.36
12 Cotton lint, ginned 1.56
13 Cotton waste 0.10
14 Flour of maize 0.10
15 Flour of pulses 0.12
16 Ginger, raw 0.21
17 Grapes 0.32
18 Groundnut oil 0.13
19 Groundnuts, shelled 0.67
20 Maize (corn) 437
21 Mangoes, guavas and mangosteens 0.21
22 Meat of buffalo, fresh or chilled 1.24
23 Millet 0.11
24 Molasses 1.87
25 Qil of castor beans 0.83
26 Onions and shallots, dry (excluding dehydrated) 1.74
27 Oranges 0.17
28 Potatoes 0.42
29 Potatoes, frozen 0.13
30 Raw cane or beet sugar (centrifugal only) 4.15
31 Refined sugar 6.90
32 Rice, paddy (rice milled equivalent) 25.45
33 Sesame seed 0.32
34 Sugar confectionery 0.15
35 Tea leaves 0.24
36 Tomatoes 0.11
37 Unmanufactured tobacco 0.23
38 Vegetables, dehydrated 0.22
39 Wheat 7.37
40 Wheat and meslin flour 0.52

Raw Data Source: www.fao.org.
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Table 2. Data description and sources (2011-2021).

Variable Data description Source
EQ Agricultural Exports (tonnes) www.fao.org
T0 Trade Openness is the ratio of the sum of agricultural export and www.fao.org

agricultural import values to GDP. The sign of this variable is expected
to be negative or positive depending on the relative share of imports
and exports in the total agricultural trade.

GDP Real GDP of India (Million US$) www.fao.org
CPI CPI of agricultural commodities www.fao.org
GOA Gross Output from Agriculture (Million US$) www.fao.org
VAA Value added in agriculture (Million USS) www.fao.org
FDI Foreign Direct Investment inflow in agriculture (Million US$) www.fao.org
DFA Development Flows to Agriculture (All Donors) (Million US$) www.fao.org
GFCF Gross Fixed Capital Formation in agriculture (Million US$) www.fao.org
EXR Exchange Rate (with reference to US$) www.fao.org
WUE Water Use Efficiency (US$/m®) www.fao.org
EMP Employment in Agriculture (‘000 numbers) www.fao.org
POP Population dependent on agriculture (‘000 numbers) www.fao.org
Cl Corruption Index (For example in 2021, Cl score ranges from 11 (weak https://www.transparency.org/en/cpi/2021

governance - South Sudan) to 88 (strong governance - Denmark).

for growth and improvement. The requisite secondary data were collected from international institutions
and Table 2 provides a description of the variables.

The selected determinants encapsulate a comprehensive array of factors crucial for understanding the
dynamics of agricultural exports from India. These variables have been chosen based on their direct and
indirect impacts on export performance and their relevance to the Indian agricultural context. Factors
such as TO, GDP, and EXR reflect macroeconomic conditions and global trade dynamics, influencing the
competitiveness of Indian agricultural products in international markets. CPI, GOA, and VAA offer insights
into domestic demand, sectoral productivity, and value addition, which are essential for shaping export
volumes. Additionally, variables like FDI, DFA, and GFCF capture investment inflows critical for moderniz-
ing agricultural practices and infrastructure, thus enhancing export capacity. EMP and POP underscore
the significance of labor dynamics in agricultural productivity and export competitiveness. Furthermore,
the Cl serves as a proxy for governance quality, which impacts trade facilitation and investor confidence,
ultimately influencing export performance. Collectively, these determinants provide a robust framework
for analyzing the multifaceted drivers of agricultural exports from India, considering both internal and
external factors shaping export outcomes.

3.2. Tools of analysis

3.2.1. Panel unit root test for stationarity

The Levin-Lin-Chu (LLC) panel data unit root test is employed to assess the stationarity of panel data
(Levin et al., 2002; Fassil & Abule, 2020). It takes into account both the cross-sectional (commodities) and
time-series dimensions of panel data, making it a powerful tool for analyzing non-stationarity in this con-
text. The Hg of this test is: ‘panel data series has a unit root, indicating non-stationarity’ against Hu: ‘data
are stationary'. This test estimates a panel-specific ADF regression for each cross-sectional unit in the
dataset, and then combine individual unit root test statistics to obtain a pooled test statistic.

3.2.2. Generalized method of moments (GMM)

For analyzing dynamic panel data model, the GMM outperforms Ordinary Least Squares (OLS), Random
Effects, and Fixed Effects models for several reasons. OLS estimation do not address endogeneity, leading
to biased estimates. Random Effects and Fixed Effects models assume uncorrelated individual-specific
effects and explanatory variables, potentially leading to biased estimates in the presence of correlation.
GMM allows for both individual-specific effects and time-invariant covariates as instruments, offering
robust estimates (Nickell, 1981; Jiatao, 2021). It is a desirable estimation technique because it allows
researchers to exploit both internally generated instruments (endogenous instruments) and externally
supplied instruments (exogenous instruments) to address endogeneity issues. Internally generated instru-
ments or variables can be created from within the model itself. Externally supplied instruments or varia-
bles are chosen externally to the model and their selection requires a careful consideration of the
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theoretical framework, empirical relevance, correlation with the endogenous variable, exogeneity, exclu-
sion restriction, strength, data availability, heterogeneity, redundancy, and instrument exclusion tests.
Even GMM also suffers from few limitations viz.,, sensitivity to instrument choice, a requirement for large
sample sizes, potential identification issues, susceptibility to misspecification, computational intensity, and
difficulties in interpretation. Despite these limitations, GMM remains a valuable tool in econometric ana-
lysis, particularly for addressing endogeneity issues in dynamic panel data models. Two widely used
approaches in GMM are Difference GMM and System GMM. Difference GMM involves first-differencing the
model to eliminate commodity-specific effects in panel data analysis (Wooldridge, 2002, 2010). However,
it can suffer from weak instrumentation when past levels provide insufficient information for predicting
future changes in transformed variables. Moreover, it may not effectively identify time-invariant or slowly
changing variables (say, WUE). Additionally, the difference transformation can magnify gaps in the data.
This estimator causes a loss of information (data) by subtracting the past value of a variable from its cur-
rent value. These potential pitfalls warrant the use of System GMM by combining equations in both first-
differences and levels (Egs. 1 and 2). According to Blundell and Bond (1998), the system GMM estimator
outperforms the difference GMM estimator because the instruments in the level equation remain good
predictors for the endogenous variable. By utilizing both transformed and untransformed variables,
System GMM takes advantage of additional moment conditions, leading to improved finite sample prop-
erties in terms of bias and root mean squared error. Thus, System GMM is more robust in dealing with
weak instrumentation and provides more efficient estimates (Maurice & Frank, 2007).

LogEQ;: = By + B1LogEQjt—1 + B, TO;t + PB3LogGDP; + B,LogCPl;: + BsLogGOA;: + BgLogVAA;: + B,LogFDl;
+ BsLOgDFA,‘t + BgLogGFCF,‘r + B]()LOgEXRjr + [311 WUE,‘t + B12LOgEMPjr + BBLOgPOPit + B14Cljr
+ o; + LogU;

M
ALogEQ;: = By + B;ALogEQjt—1 + B,ATOir + B3ALogGDP;: + B4ALogCPlis + BsALogGOA;; + BsALogVAA;:

+ B,ALogFDIl; + BgALogDFA;: + BoALogGFCFit + BqoALOgEXR: + B11AWUE + B, ALOGEMP;;
+ B43ALogPOP;; + B,,ACl;: + ALogU
(2)

In Eq. (1), ‘o’ is the export item-specific fixed effect, ', ~ N (0, ?) is the random term, ‘o’ and “w;,’
are independently and identically distributed. In system GMM estimation, the system of Egs. (1) and (2)
uses two sets of instruments, where Z; = Zp+Z,. Here, Zp represents the instruments for the first differ-
ence model, while Z, represents the instruments for the level model. So, system GMM estimator is a
weighted average of difference and level coefficients, with the first difference equation estimated using
the lagged level value as an instrumental variable, and the level equation estimated using the lagged
differences of the endogenous variables as instruments (Wintoki et al., 2012).

During estimation process, several tests are conducted to ensure validity of instruments and overall
model specification in GMM analysis. The Arrellano-Bond Serial Correlation tests (Arellano & Bond, 1991),
denoted as AR1 and AR2, assess the presence of first and second-order autocorrelation in error term of
the first difference equation, respectively. Since the errors in the levels are assumed to be uncorrelated,
it is expected to find significant AR1 and non-significant AR2, which confirms validity of the instruments.
The Hansen and Sargan statistics are employed to examine the orthogonality condition of each over-
identifying instrument. A non-significant Hansen test implies that the chosen instrumental variables
meet the necessary conditions for consistency and efficiency in the GMM estimation, thereby supporting
the credibility of the instruments. Similarly, a non-significant Sargan test provide further evidence for val-
idity of instrumental variables, indicating that the GMM results are less likely to suffer from endogeneity
bias (Eichenbaum et al., 1988). Furthermore, a non-significant result of Hansen test for 'GMM instruments
for levels,’ reinforces the credibility of the instrumental variables used in level form of the model.
Similarly, a non-significant outcome of Hansen test for ‘instrument variables,’ supports the credibility of
the selected instrumental variables. It suggests that the GMM results are less likely to suffer from endo-
geneity bias, and the instruments utilized in the analysis are appropriate for addressing potential endo-
geneity concerns.
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GMM is particularly well-suited for analyzing short panels (T <25 and N> 25) (Roodman, 2009). So,
this study using 11years data across 40 agricultural export items allowed the researchers to use a
dynamic panel data model (Cremers et al,, 2017) and GMM estimation to address potential endogeneity
issues, heteroskedasticity, and measurement errors, enabling more efficient and robust parameter esti-
mation. Though, N>T violates classic linear regression assumptions, the use of GMM offers several
advantages for panel data analysis that make it well-suited for this context. It efficiently handles panel
data by capturing time-series and cross-sectional variations simultaneously while exploiting moment
conditions derived from economic theory. GMM'’s ability to address endogeneity, account for unobserved
heterogeneity, and produce robust estimates despite data limitations makes it the preferred method for
analyzing the determinants of agricultural exports in this study.

4. Results and discussion
4.1. Trade performance of Indian agricultural sector

4.1.1. Share of the top 10 commodities in total agricultural exports from India

This accounts for 52.42% averaged over the period 2012-2021 (Figure 1). This substantial share under-
scores the significant role these commodities play in driving India’s agricultural export revenues and
trade balances. Among these commaodities, rice milled equivalent holds the highest share at 24.29%, fol-
lowed by refined sugar at 5.77%, and wheat at 4.08%. These commodities are essential export drivers
due to factors such as high domestic production, global demand, and competitive pricing. Additionally,
commodities like maize, cotton lint, and onions also hold notable shares, indicating their importance in
India’s export market. This indicates that slightly over half of India’s agricultural export volume during
this period can be attributed to these top 10 commodities. Their significant contribution underscores
their importance in India’s agricultural export portfolio and highlights their role in driving export reve-
nues and trade balances (NABARD (National Bank for Agriculture & Rural Development), 2021).

4.1.2. Destination-wise agricultural exports

Figure 2 highlights that Bangladesh holds the largest share of total Indian agricultural products’ export
(11.46%). The strong economic ties and geographical proximity between the two countries contribute to
this substantial share, making Bangladesh a major destination for Indian agricultural exports (Rahul
et al,, 2015). UAE follows closely with a share of 6.48%, driven by its status as a regional trade hub and
its demand for diverse agricultural products. The USA and Vietnam also hold notable shares of 5.05 and
5.01%, respectively, reflecting their sizable markets and India’s ability to cater to their specific agricultural
needs. Saudi Arabia, Nepal, Malaysia, and Indonesia contribute with shares ranging from 4.54 to 4.03%,
indicating India’s successful presence in various Asian markets. The "Others" category represents the
cumulative share of smaller markets and is at 54.74%, indicating agricultural exports are widely

Bangladesh, 11.46

UAE, 6.48

USA, 5.05

Vietnam, 5.01
Others, 54.74

Saudi Arabia , 4.54

Nepal, 4.44
Indonesia, 4.03 - Malaysia, 4.26

Figure 2. Destination-wise (quantity) share (%) of total agricultural exports from India (2021-2022).
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distributed globally. The varying destination-wise export shares in India’s agricultural sector can be
attributed to several factors (SASEC, 2020). Geographical proximity and regional trade agreements influ-
ence exports to neighbouring countries like Bangladesh and Nepal. Demand and consumption patterns
in specific regions drive exports to countries like UAE and Saudi Arabia reflecting their preferences and
climatic conditions. Strong trade relationships with USA and Vietnam facilitate market access for Indian
agricultural products. Additionally, marketing efforts, trade promotions, and export incentives encourage
market penetration and competitiveness. The share of "Others" highlights the need to diversify export
markets and explore opportunities in emerging economies. India’s ability to cater to diverse markets, lev-
eraging agricultural strengths, trade relations, and marketing efforts, sustains and expands the agricul-
tural export sector.

4.1.3. Share of agricultural exports in national exports during post-WTO regime

Figure 3 indicates that agricultural exports had substantial growth from 6.1 billion US$ in 1995-1996 to
50.2 billion USS$ in 2021-2022. This growth is reflective of India’s efforts to enhance its agricultural prod-
uctivity, diversify its product range, and tap into global markets. Similarly, national exports have also wit-
nessed a significant rise, expanding from 31.79 billion US$ in 1995-96 to 335.44 billion USS$ in 2021-
2022. The overall growth in India’s export sector can be attributed to various factors, including economic
liberalization, globalization, trade agreements, and advancements in transportation and communication,
which have facilitated access to international markets. However, share of agricultural exports in national
exports has shown some fluctuations over the years (Gulati, 2018). After an initial increase during early
2000s, the share declined and then fluctuated between 9 and 15% until the mid-2010s. Subsequently,
there was an upward trend, reaching 14.97% in 2021-2022. These trends can be attributed to several
factors. Advancements in agricultural technology and research have improved productivity and met glo-
bal quality standards, enhancing India’'s competitiveness. Trade liberalization under the WTO has facili-
tated market access, promoting export growth. Government policies, export promotion schemes, and
market diversification strategies have also been instrumental. Changing consumer preferences and grow-
ing demand for Indian products like spices, tea, rice, and fruits have driven exports. Additionally,
improved cold chain infrastructure and agro-processing industries have increased value addition and
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Figure 3. Trends in Agricultural and National Exports from India during post-WTO regime (1995-96 to 2021-2022).
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Figure 4. Trends in Agricultural Exports and Imports at National Level during post-WTO regime (1995-1996 to 2021-
2022).

export potential. Challenges include regulations, non-tariff barriers, price volatility, and environmental
concerns. Addressing these challenges and investing in export-oriented policies will sustain and boost
India’s agricultural exports (Government of India, 2020).

4.1.4. Trends in agricultural exports and imports at national level during post-WTO regime

Figure 4 depicted agricultural exports have shown a gradual upward trajectory, rising from 6.1 billion
USD in 1995-1996 to 41.56 billion USD in 2020-2021. This is due to advancements in agricultural tech-
nology, improved productivity, increased market access, and supportive government policies and export
promotion initiatives. Additionally, changing consumer preferences and growing international demand
also contribute for this trend. Similarly, agricultural imports have also exhibited an increasing trend,
growing from 1.76 billion USD in 1995-1996 to 21.47 billion USD in 2020-2021 due to rise in demand
for certain agricultural products that are not sufficiently produced domestically (Kumar, 2021a, b).
Changing consumption patterns and preferences also contribute to the need for importing specific com-
modities. Additionally, agricultural imports are necessary to supplement domestic supply and ensure a
stable market availability of certain products.

The share of agricultural exports in total national exports has varied from 19.18% in 1995-1996 to
14.2% in 2020-2021. Similarly, the share of agricultural imports in total national imports has fluctuated
from 4.8% in 1995-1996 to 5.42% in 2020-2021. These fluctuations can be influenced by various factors,
including changes in global market conditions, fluctuations in international commodity prices, and shifts
in domestic demand and production patterns. Trade policies, exchange rates, and geopolitical factors
also determine the trade balance and the share of agricultural trade in the overall economy. Weather
conditions impact crop yields and supply levels, affecting the need for imports or export surpluses.
Changing trade agreements and partnerships with countries also influence agricultural trade dynamics
(Gulati et al., 2019; Malini, 2021). These trends are subject to a complex interplay of domestic and inter-
national factors. Enhancing agricultural productivity, quality, and value addition, along with strategic
trade policies, are crucial for sustainable growth.
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4.1.5. Ratio of agricultural exports to agricultural imports during post-WTO regime

The average ratio of agricultural exports to agricultural imports in India had shown fluctuating trends
over the years (Figure 5). From 1995-1996 to 2004-2005, the ratio fluctuated between 3.4 and 1.8.
Subsequently, from 2004-2005 to 2013-2014, the average ratio increased to 3.2, indicating a slight
improvement in the relative value of agricultural exports compared to imports. This period may have
been influenced by factors like increased agricultural productivity, market diversification, and favorable
global market conditions. However, from 2013 to 2014 onwards, the average ratio declined to 1.70 due
to changing global trade dynamics, exchange rate fluctuations, geopolitical events, and the impact of
the COVID-19 pandemic on international trade (Serpil & Mehmet, 2020; OECD, 2020). These factors have
affected both agricultural exports and imports, contributing to the shift in the trade balance. These fluc-
tuations reflect the dynamic nature of India’s agricultural trade (Agricultural Policies in India, 2018;
Agriculture Export Policy, 2018). The ratio is affected by a combination of domestic and international fac-
tors, including agricultural productivity, trade policies, global market conditions, exchange rates, and
geopolitical events. Analyzing the trends, we can observe that the ratio has experienced significant varia-
tions from year to year. In some years, the ratio has been relatively higher, signifying a surplus in agri-
cultural trade, while in other years, the ratio has been lower, indicating a trade deficit in the agricultural
sector (Kumar, 2021a, b).

4.2. Panel unit root test

Table 3 presents the outcomes of LLC test for selected variables, evaluating both their level and first
difference forms, with and without intercept and trend. This critical test aims to ascertain the statio-
narity of variables prior to employing panel data GMM model. Remarkably, LogEQ and LogEMP are
identified as integrated of order zero, 1(0) at 1% level. Consequently, these variables demonstrate sta-
tionarity in their level form and can be directly utilized in GMM models without any transformation.
Conversely, other variables are found to be integrated of order one, I(1), at significance level, indicat-
ing their non-stationarity in their level form, necessitating first differencing to achieve stationarity (Hu,
2012; Maddala & Wu, 1999). Therefore, it is advisable to employ their first difference forms in GMM
analysis to overcome spurious regression. By taking into account the stationarity properties of the vari-
ables, panel data GMM model provide reliable and accurate estimates, ensuring robust and valid find-
ings in the study.
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Table 3. LLC panel data unit root test results for selected variables.

With intercept With trend and intercept

Variables Level 1st difference Level 1st difference
LogEQ —4.8926** - —6.8470** -

TO —1.0637"° —4.1173%* —-0.7762"° —3.4795%*
LogGDP 2.1984"° —3.5378%* —9.5232%* -
LogCP!I —1.9342"° —7.4392%* -1.7218"° —9.4522%*
LogGOA 0.8918N° —2.0722* —1.3394N° —8.7566**
LogVAA 0.3675"° —2.3662* —-1.5931" —9.4476**
LogFDI —2.0783* - —-1.2083"° —6.0855%*
LogDFA —-1.1128™ —7.3582%* —1.2869"° —5.8538%*
LogGFCF 1.0300™ —3.2837%* —-1.4961"° —8.5475%*
LogEXR -0.3983"° —-2.1137* —15.6288** -
LogWUE -0.8285"° —3.9173%* —11.8733** -
LogEMP —5.2867** - —6.7039%* -
LogPOP —-0.5730" —3.7937%* —1.4e 4 02** -

cl —1.0836"° —4.1594%% 0.1041M° —4.3846%*

Note. ** and * indicate statistical significance at 1 and 5% levels, respectively.

Table 4. Regression results of difference GMM, one-step and two-step system GMM.

System GMM
Difference GMM One-step Two-step

Robust Robust Robust
Covariates Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error
Lagged Export Quantity, log 0.3173%* 0.0558 0.6713%* 0.0933 0.6627%* 0.0924
Gross Output of Agriculture, log 6.3207** 1.2490 6.2138%* 1.2596 6.7755%* 1.6788
Value Added from Agriculture, log 6.8453%* 1.5643 2.9125%* 0.9800 3.2039%* 1.0656
Population, log —10.0516** 3.6247 —9.1563** 3.0610 —7.5517* 3.4063
Water Use Efficiency 1.4514 1.9197 4.3647* 2.1066 2.9113* 1.2546
Consumer Price Index, log -3.1612* 1.3750 —2.4178* 1.1047 —1.9210%* 0.3816
Gross Domestic Product, log 0.2263** 0.0529 1.0836** 0.3100 0.0705%* 0.0225
Corruption Index 0.0362** 0.0088 0.0428%** 0.0152 0.0445%* 0.0127
Trade Openness 1.3546* 0.5619 0.5077** 0.1786 0.5122% 0.1955
Foreign Direct Investment, log 0.3496* 0.1479 0.0660%** 0.0257 0.5201* 0.2034
Exchange Rate, Log 3.6289* 1.7696 2.5414* 1.1307 1.9429%* 0.4376
Employment in Agriculture, log —0.7933 35114 —1.7650 4.8673 —0.3161 4.2507
_Constant - - 70.8708* 29.9028 64.0271* 28.1638
Outcome variable: Log of Agricultural Export Quantity
Number of observations & groups Observations = 400; Groups = 40
Fcal F (11,39) = 11.20%* F (12,39) = 3801.38** F (12,39) = 6414.95%*
Wald-y> 141.79%* 103.93%* 3609.36%*
Number of instruments 65 76 76

Arellano and Bond test for second-order autocorrelation
Arellano-Bond test for AR(1) in first differences z=-2.31Pr>z=0.021 z=-4.60; Pr>z=0.000 z=-2.11; Pr>z=0.035

Arellano-Bond test for AR(2) in first differences z=0.01 Pr>z=0.994 z=0.76; Pr>z=0.446 z=0.70; Pr>z=0.486
Hansen and Sargan Tests for the validity of all instruments as a group

Sargan test of overid. restrictions chi}(53) = 9.18"° chi2(16) = 13.46"° chi2(63) = 12.24"°

Hansen test of overid. restrictions chi?(53) = 25.16"° chi2(16) = 25.68"° chi2(63) = 24.55™°

GMM instruments for levels (Hansen test) - 20.97M 6.15"°

iv(dfa) (Hansen test) 26,61 25.68"° 6.33"

Note. ** Significant at the 1% level, * significant at the 5% level.

4.3. Determinants for agricultural exports (quantity) from India

Appendix 1 shows the smaller pair-wise correlation values between explanatory variables indicates the
absence of multicollinearity in the model estimation. In Table 4, System GMM is the preferred method
for interpreting findings over Difference GMM to analyze the determinants for agricultural exports from
India (Blundell & Bond, 1998; Bond, 2002; Fassil & Abule, 2020; Sandip et al., 2022) The positive coeffi-
cient of 0.6627 (significant at p < 0.01) for lagged export quantity suggests that past export performance
significantly influences current export decisions. This indicates that positive momentum in export quanti-
ties can lead to continued demand from existing international markets, encouraging exporters to main-
tain or increase their shipments. For each one percent increase in lagged export quantity, the study
estimates a 0.66% increase in current export quantity.

Similarly, ‘Gross Output of Agriculture’ demonstrates a highly significant positive effect on agricultural
exports. The substantial positive coefficient of 6.7755 (significant at p <0.01) for gross output of
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agriculture highlights its crucial impact on agricultural exports. A 1% increase in gross agricultural output
leads to a substantial 6.78% increase in agricultural export quantity. A larger agricultural output provides
a surplus of goods available for export, enabling India to meet international demand. This might be
driven by technological advancements, improved farming practices, or favourable weather conditions,
leading to increased agricultural production (Waseem & Aditi, 2017). Moreover, the positive coefficient of
3.2039 (significant at p < 0.01) for value added from agriculture suggesting that value-added activities in
agriculture positively impact agricultural exports (Nugroho et al., 2021). Each 1% increase in value added
from agriculture corresponds to approximately a 3.20% increase in agricultural export quantity, empha-
sizing the significance of value enhancement for export competitiveness. The positive coefficient of
2.9113 (significant at p < 0.05) for water use efficiency highlights its positive influence on agricultural
exports. Efficient water usage in agriculture can lead to increased crop yields, allowing for more agricul-
tural products to be available for both domestic consumption and export. So, a one-unit increase in
water use efficiency leads to approximately a 2.91% increase in agricultural export quantity, highlighting
the importance of sustainable water practices for export growth. Further, the positive coefficients for
GDP (0.0705, significant at p<0.01), TO (0.5122, significant at p <0.05), FDI (0.5201, significant at
p < 0.05), and EXR (1.9429, significant at p < 0.01) indicate that economic factors play a crucial role in
influencing agricultural exports (Teng & Dic, 2019). These variables reflect the significance of economic
growth, reduced trade barriers, foreign investments, and exchange rate dynamics in driving export quan-
tities. Higher GDP contributes to higher agricultural exports through increased domestic demand, invest-
ments in the agricultural sector, improved productivity, enhanced infrastructure, and enhanced
competitiveness in the global market. As the overall economy thrives, the agricultural sector benefits,
leading to a positive impact on export of agricultural products from India. Trade openness fosters a con-
ducive environment for agricultural exports by expanding market access, creating export opportunities,
capitalizing on comparative advantage, facilitating technological transfer and innovation, attracting for-
eign investment, improving price competitiveness, contributing to economic growth, and enhancing risk
management. Embracing trade openness allows India’s agricultural sector to thrive in the global market-
place and capitalize on international demand for its products. The result of FDI also signifies that FDI
plays a crucial role in elevating the agricultural sector and, subsequently, contributing to higher agricul-
tural exports. The influx of capital, technology, market access, distribution networks, and expertise
brought by foreign investors creates an enabling environment for Indian farmers and exporters to meet
international standards, expand their reach, and seize export opportunities in the global marketplace.
Though the relationship between exchange rates and agricultural exports is complex, but a currency
devaluation or an increase in the exchange rate can lead to a decrease in the relative price of exports,
thereby contributing to a higher agricultural export (Bereket, 2020; Javed et al., 2020; Mao, 2019; Sekar
& Mathanraj, 2021; Siyakiya, 2016).

Furthermore, the positive coefficient of 0.0445 (significant at p < 0.01) for the Cl indicate that a one
point increase in Cl, increase the quantum of agricultural export by 0.04 units and statistically significant
at 5% level. Since the corruption index lies between 1 (weak governance) and 89 (strong governance),
the higher the value of the index, the lower the corruption level. Studies conducted by Eshetu and
Mehare (2020; Kebede, 2016) also found a positive and statistically significant effect of Cl on the export
flow of Ethiopia.

On the other hand, the negative coefficient of —7.5517 (significant at p < 0.05) for population sug-
gests that a larger population negatively impacts the export quantity of agricultural products. That is,
increased domestic demand reduce the quantities available for export, leading to a 7.55% decrease in
export quantity for each 1% increase in population (Martina et al., 2015). So, a higher population may
lead to increased domestic consumption, limiting the surplus available for export. Additionally, a larger
population may require a greater share of resources, potentially reducing the resources available for
export-oriented production.

The negative coefficient of —1.9210 (significant at p < 0.01) for CPI suggest that an increase in con-
sumer prices negatively affects agricultural export quantities. So, 1.92% decrease in agricultural export
quantity is estimated for each 1% increase in the consumer price index, emphasizing the importance of
price competitiveness in international market. So, higher consumer prices may reduce the demand for
agricultural products in international markets, leading to decreased export volumes (Nazir et al., 2022).
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Finally, lack of statistical significance for the coefficient of employment in agriculture (—0.3161) suggests
that employment in agriculture sector do not have a clear and robust impact on agricultural exports. The
employment-output gap in this sector indicates low labour productivity and lower exportable surplus after
catering to domestic needs. Subsistence farming practices and small landholdings prioritize self-consump-
tion over commercial trade. Moreover, farmers’ limited engagement in export-oriented farming, infrastruc-
tural constraints, and policy barriers hinder access to international markets. Price fluctuations and
competition from other agricultural-exporting countries further add to the challenges.

The findings from this study have not deviated from prior expectations or prior research primarily
because they align with existing theoretical frameworks and empirical evidences from determinants for
agricultural exports. A significant value of Wald-x2 indicates that at least one of the instruments used in
the GMM estimation is jointly significant in explaining the variation in the endogenous variables. A non-
significant value of the Arellano-Bond test for AR(2) in first differences suggests that there is no evidence
of second-order autocorrelation in the differenced errors, unlike for Arellano-Bond test for AR(1) in first
differences. This suggests that there might be first-order autocorrelation in the model errors but no evi-
dence of second-order autocorrelation. The Sargan test of overidentification restrictions is non-significant
and this implies that the instruments used in the model are not jointly correlated with the error term.
Similarly, as the Hansen test of overidentification restrictions is found non-significant, it indicates that
the instruments used in the model are not correlated with the error term after accounting for the
moment conditions specified in the model. This result suggests that the instruments are valid and that
the model adequately addresses the issue of endogeneity.

5. Conclusions and suggestions

The study focuses on understanding the dynamics and determinants for agricultural exports from India.
The agricultural export basket of India is heavily dominated by few commodities and this pose risks in
terms of vulnerability to price fluctuations, changes in global demand, and challenges in market access
for specific commodities. Additionally, the declining ratio of export value to import value in recent years
indicates an unfavourable trade imbalance. To address these challenges and promote sustainable growth
in the agricultural export sector, policymakers must understand the factors influencing export perform-
ance. The study utilizes panel data of 40 agricultural export items and employs the system Generalized
Method of Moments (GMM) estimation to analyze the determinants of agricultural exports from India.
The results revealed that past export performance has a significant positive influence on current export
decisions, indicating the importance of maintaining positive momentum in export quantities to retain
existing international markets. The gross output of agriculture and value-added activities in agriculture
also play crucial roles in driving agricultural exports, as higher agricultural output and value addition
contribute to increased export competitiveness. Economic factors, such as GDP, TO, FDI, and EXR have a
significant impact on agricultural exports. The study also highlights the significance of WUE in influenc-
ing agricultural exports, as sustainable water practices lead to increased crop yields and export growth.
The Cl also influences agricultural exports, with lower corruption levels positively impacting export quan-
tities. A transparent and accountable governance system fosters export growth. However, a larger popu-
lation negatively impacts agricultural exports, as increased domestic demand may limit the surplus
available for export. Additionally, higher consumer prices also have a negative effect on export quanti-
ties. In conclusion, the study underscores the importance of diversifying India’s agricultural export port-
folio to mitigate risks associated with concentration on a few commodities.

Policymakers must address challenges related to trade imbalances and take steps to enhance export
competitiveness by focusing on sustainable growth and enhancing competitiveness in India’s agricultural
exports. Diversification of the export basket is crucial to reduce dependence on a few commodities and
mitigate market volatility risks. Policymakers should focus on enhancing productivity, using advanced
technology, and improving farming practices to meet domestic demand and bolster exports. Value add-
ition through processing and branding can elevate the market value and competitiveness of Indian
exports. Effective trade policy reforms, trade agreements, and partnerships are essential to facilitate mar-
ket access for agricultural products. Attracting FDI in the agricultural sector can bring advanced technol-
ogies and global market access. Sustainable water management, anti-corruption measures, and price
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competitiveness are vital for export success. Investing in skill development and research will equip farm-
ers and exporters for international markets. Implementing these strategies can strengthen India’s agricul-
tural exports, benefitting farmers, the economy, and overall development. Policymakers must prioritize
these measures to ensure a thriving agricultural export sector and foster long-term growth and stability.
While the study provides valuable insights into the determinants of India’s agricultural exports and
offers actionable policy recommendations, it has certain limitations that warrant consideration. One not-
able limitation is the omission of market access issues faced by agricultural exports in developed coun-
tries. Ignoring these challenges may underestimate the true complexities of the export environment,
potentially leading to incomplete policy prescriptions. Additionally, the study focuses primarily on
macro-level determinants and may overlook micro-level factors that could significantly impact export
performance. Furthermore, the analysis could benefit from a more granular examination of commodity-
specific dynamics to capture the unique challenges and opportunities within individual agricultural prod-
ucts. Moreover, the study’s timeframe and sample size, while providing valuable insights, may limit the
generalizability of findings and overlook longer-term trends or emerging patterns. Despite these limita-
tions, the study lays a solid foundation for future research endeavors. Future studies could address these
gaps by incorporating a more comprehensive analysis of market access issues, adopting a finer-grained
approach to understand commodity-specific dynamics, and extending the analysis over a longer time-
frame to capture evolving trends. Additionally, exploring market diversification beyond traditional desti-
nations, assessing the adoption of advanced technologies for enhanced productivity and quality, and
analyzing the effectiveness of trade policies in promoting exports can inform targeted interventions.
Furthermore, research focusing on value addition, branding strategies, sustainable water management,
and governance structures can contribute to fostering long-term growth and competitiveness in India’s
agricultural export sector. Addressing these areas can deepen our understanding and guide policymakers
toward strategies that ensure sustainable development and resilience in India’s agricultural exports.
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Appendix 1: Correlation matrix among selected independent variables

LEQ T0 GDP CPI GOA VAA FDI DFA GFCF EXR WUE EMP POP cl
L.EQ 1.000
T0 0.240 1.000
GDP 0.362 0.284  1.000
CPI 0.337 0.265 0322 1.000
GOA 0.204 0213 029 0418 1.000
VAA 0.376 0333 0418 0329 0402 1.000
FDI 0.250 0.401 0195 0277 0316 0393 1.000
DFA 0.419 0333 0369 0298 0302 0413 0284 1.000
GFCF 0.361 0326 0385 0267 038 0256 0213 0343 1.000
EXR 0.299 0.291 0405 0247 0245 0277 0378 0256 0410  1.000

WUE 0.228 0425 0219 0410 0239 0397 0348 0387 0307 0326 1.000

EMP 0.217 0402 0389 0317 0345 0222 0307 0293 0.201 0.241 0.233 1.000

POP -0.268 —-0.222 0354 0272 0247 0237 0322 0379 0220 0192 0358 0370 1.000

cl —-0.392 0314 0403 0423 0334 0351 0373 0414 0247 0269 0270 0413 0336  1.000
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