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Introduction: Tobacco, an important commercial crop, plays a crucial role
in farmers’ incomes and livelihoods to a sizable population and contributes
significant exchange earnings to the Indian economy. Currently, India is the
second-largest tobacco producer after China, with a production of 758 million
kg (13% of global production) and exports of ~190 million kg of tobacco (9%
of global tobacco export volume). However, there are uncertainties surrounding
the tobacco sector, such as growing public health and environmental issues
associated with tobacco production and consumption and changing national and
international tobacco-related policy regimes. In this context, the current study
investigates the determinants of tobacco exports and geographical shifts in export
destinations over the years.

Methods: The statistical models employed are co-integration, and vector error-
correlation models to test the short-run and long-run dynamics relationship
between tobacco exports and the explanatory variables, and the Markov chain
approach to find out geographical shifts in export destinations.

Results and discussion: The econometric model estimated the relationship
between the tobacco export volume with domestic production, export price,
and global demand for Indian tobacco, and investigated the geographical shift
in export destinations of tobacco in the context of changing global and national
policy regimes on the sector. The econometric modeling framework confirms
that there exists a statistically significant relationship between Indian tobacco
export demand, domestic production, export price, and world demand for Indian
tobacco. The geographical shift was evident in major export destinations during
the post-WHO-FCTC (Framework Convention on Tobacco Control) regime. The
model findings direct that India should take advantage of the export price, and
global demand for tobacco as India ratified WHO-FCTC; there is no scope for
horizontal expansion of the area under tobacco. This modeling framework aids as
atooltodirectand explore the possible options with a greater emphasis on export-
centric farming system in tobacco production by augmenting crop compliance
and quality to meet the standards of international markets.
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1 Introduction

Agricultural exports from the commercial crop sector
contribute significantly to employment generation, farmers’
income enhancement, and foreign exchange earnings in a
developing economy like India. In the post-World Trade
Organization (WTO) regime, many countries have realized the
potential of agricultural commodities exports as a vehicle for
transforming the agricultural sector, economic development, and
farmers’ prosperity. Hence, agricultural exports are the strategic
drivers of rural economic growth, which enhance the adoption
of cutting-edge technologies and farm practices, which, in turn,
improves agricultural production and productivity and reduces
poverty. The export prospect unleashes the agricultural sector to
augment the productive capacity of a nation to its full potential. In
the recent past, India has emerged as one of the key exporters of
agricultural commodities in the world. Currently, the Government
of India is emphasizing augmenting agricultural exports, which
demands a proportionate increase in agricultural production and a
greater degree of export orientation. Hence, enhanced agricultural
production with a special emphasis on export-oriented crops is
necessary with the emerging trends in commercial agriculture to
enhance crop productivity, quality, and value addition and, finally,
link farmers to overseas markets.

In the post-WTO regime, agricultural exports mainly from
developing countries received considerable attention due to volatile
global commodities prices, inelastic supply, and trade distortions
by key players in several commodity markets around the world.
It is interesting to learn that, according to Janvry and Sadoulet
(2010), agricultural growth in India has a significant impact on
poverty reduction, with a 1% growth in agriculture being two to
three times more effective in eliminating poverty than the same
growth originating from non-agriculture sectors. This highlights
the importance of the agricultural sector in promoting inclusive
growth in the country. Similar to many other less developed
countries, it is interesting to know that tobacco leaf is a significant
contributor to Tanzania’s foreign exchange earnings, accounting for
~7% of total export earnings in 2015. This indicates the importance
of the tobacco sector to the country’s economy (UNIDO, 2012).

In India, tobacco plays an economically significant role in terms
of farmers’ incomes, livelihoods, and agricultural exports. Indian
tobacco accounts for ~13% of global production and ~9% of
global export volume (FAOSTAT, 2023), and the sector employs
millions of people. However, India has vast potential to export
commercial agricultural commodities like tobacco, cotton, and
spices to international markets across the globe. Largely, exports
of high-value commercial crops have been an important source of
earning foreign exchange, and in the future, its contribution will
increase further, drive export growth, and play a noteworthy role in
driving the economic growth of low- and middle-income countries.

Against this background, the study aims to examine the
performance of Indian tobacco exports, analyze the structural
changes in the national and international policies on the
tobacco sector, and suggest empirical evidence to prescribe policy
implications for the sector to focus on the export-oriented
production system and diversify tobacco growing regions to other
viable alternative crops to minimize impact on public health and
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environment in juxtaposition with the global and national policies
on the tobacco sector. The specific objectives of the study are to
identify the major determinants of tobacco export performance
during the 1980-2019 period and assess the geographical shift in
tobacco exports during pre- and post-Framework Convention on
Tobacco Control (FCTC) regimes.

2 Literature review

Different countries have experienced different factors as stimuli
for tobacco cultivation. For instance, in Bangladesh, factors such
as the older ages of the farmers, a low level of literacy, short-term
financial support by tobacco companies, and the hassle-free selling
of tobacco products in the market were the guiding considerations
for farmers to cultivate tobacco. These results strongly advised the
government and other private companies to provide institutional
support given to tobacco growers should be extended to non-
tobacco farmers to encourage other alternative crops (Talukder
et al, 2020). However, in a two-country comparative study
related to compliance with the FCTC, ratified by Slovakia in
2004 and Finland in 2005, the tobacco-regulating policy based
on the implementation of the FCTC was measured in terms of
each country’s institutional structure supporting a smoking-free
environment and the implementation of selected articles of the
convention (Pavlikova et al., 2020). In Finland, the anti-tobacco
policy responsibilities were assigned to the institutions, whereas
in Slovakia, there are no specifically responsible institutions. The
United Nations' Sustainable Development Goal (SDG) 3 was
intended to “ensure healthy lives and promote wellbeing for all
age groups”. This includes target 3a, which aims to reinforce the
FCTC implementation. In Indonesia, a research study reported
that the variables that influence the decision of the farmers to
cultivate tobacco or other crops as they provide key perceptions
into their economic livelihood, which may aid in the development
and implementation of policies that shape tobacco production
and tobacco control (Gumilang et al, 2020). It was indicated
that the decision-making of tobacco farmers is multifaceted and
foreseeable. However, access to finance, literacy levels, weather
information, and market prices have played an important role in
the decision-making of the farmers. For instance, in India, the
policy-led strategy used in the southern state of Andhra Pradesh to
control crop size in flue-cured Virginia (FCV) tobacco has emerged
as one of the potential tools to promote and shift from tobacco to
other economically viable crops framers with their own knowledge
and farming experience, which have recently been observed in the
state’s tobacco-growing regions (Reddy et al., 2017).

In India, according to the findings of the Global Adult Tobacco
Survey (GATS) 2016-2017, a major portion of adults (both smokers
and non-smokers) are exposed to secondhand smoke (SHS) in
their home environment, and other public spaces, particularly in
restaurants, workplaces, and public conveyance (Tripathy, 2020).
Between the two sexes, women are more exposed to SHS in
the household, whereas men are more exposed in public places.
Furthermore, the high SHS exposure among youth is also a
concern. Thus, there should be stringent enforcement of legislation
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to safeguard a 100% smoke-free environment in all public places
and other smoking areas of the country.

In this context, there is a need to conduct research to explore
alternative enterprises for tobacco in major producing countries.
The diversification of tobacco cultivation is inevitable across the
globe, with the support of accomplishing the SDGs in lower
and middle-income countries. Nevertheless, crop diversification
programs in tobacco-growing regions have inadequate scope and
impact at the ground level in low- and middle-income countries.
However, Malawi, the most tobacco-dependent country in the
world, perceived structural barriers to tobacco diversification,
namely, its perceived economic importance, a lack of alternative
enterprises, bestowed industry interests, and differentiated conflict
between tobacco-control advocates and tobacco growers (Smith
and Fang, 2020).

In India, tobacco has unique socioeconomic dimensions
because of its contribution to the domestic economy in terms
of livelihoods and farm incomes to the sizable population in the
entire tobacco supply chain, excise revenue, and foreign exchange
earnings to the national exchequer. The unique feature of the
FCV tobacco production system in India is crop-size fixation,
which is a regulatory mechanism that imparts stability in crop
production every year in India in consonance with domestic
and export demand. Nevertheless, such a regulatory mechanism
was not in place for other commercial crops, resulting in high
price volatility. There was an immediate need for such crops
to have similar regulatory apparatus to minimize price volatility
(Reddy and Reddy, 2022). It was evident that tobacco cultivation
significantly enhanced the income of tobacco farmers, and it is a
major source of livelihoods for resource-poor farmers in tobacco-
growing regions of the country. The livelihood security at the
local/regional level needs to be considered regarding some of the
SDGs of the United Nations, such as SDG 2, related to zero hunger;
SDG 3, related to good health and wellbeing; SDG 5, related to
gender equality; and SDG 8, related to decent work and economic
growth (Krishna et al., 2020).

The WHO FCTC is the first global treaty that went into
force on February 27, 2005. It is one of the most rapidly and
widely embraced treaties in the history of the United Nations.
Presently, there are 168 signatories and 182 parties covering more
than 90% of the global population. The main provisions of the
FCTC contain the instruments to decrease tobacco consumption
in the world. In 2004, the Government of India ratified the FCTC,
which solicits key strategies for reducing the demand and supply
of tobacco. Tobacco consumption can be reduced through both
demand and supply-side policy instruments. The demand-side
measures (Articles 6-14) include mainly price and tax measures,
the regulation of the contents of tobacco products and tobacco
product disclosures, education, and communication, among others.
The reduction of the supply-side measures includes (Articles 15-
17) the provision of support for economically viable alternative
activities and the control of illicit trade in tobacco products
(WHO—FCTC, 2015). It is important to note that under Article
17 of the WHO FCTC, parties agree to promote economically
viable alternatives for tobacco workers and growers. This is to
be done in cooperation with each other and with international
and regional intergovernmental organizations. Additionally, under
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Article 18, parties agree to protect the environment and the health
of individuals in relation to tobacco cultivation and manufacturing
within their countries. These are important steps toward promoting
sustainable and responsible tobacco production and mitigating the
negative impacts of the tobacco industry (Espino et al., 2013).
The FCTC is an agreement between governments and becomes
obligatory only on those who have ratified it. The parties under
this treaty cannot automatically implement the FCTC in their
respective countries. The governments that ratify the FCTC need to
pass national legislation to implement the treaty in their country;
subsequently, the treaty becomes national law, and countries can
enforce it to their people.

Tobacco-control policies have been implemented to reduce the
demand and supply of tobacco across the world. The WHO FCTC
is an international agreement among 182 member countries that
have introduced various measures to combat the complex nature
of tobacco, including non-price, price, and tax measures. India, as
a signatory to the FCTC, is committed to supporting the measures
aimed at reducing the supply and demand for tobacco (WHO—
FCTC, 2015). In addition, every year, the WHO observes May 31
as World No-Tobacco Day to raise public awareness about the
health hazards associated with tobacco use and discourage all forms
of tobacco consumption. In addition, the Cigarettes and Other
Tobacco Products Act (COTPA), a significant national law passed
by the Government of India prohibiting the advertising of tobacco
products and regulating the trade, commerce, production, supply,
and distribution of tobacco products as a measure from the demand
side, went into force in 2003 (Ali et al., 2020).

3 India’s role in global tobacco
markets

Currently, India stands second in tobacco exports after Brazil,
and its share in global exports has gradually increased from 4.6%
in 1990 to 7.80% in 2020 (FAOSTAT, 2021). Nevertheless, tobacco’s
share in the country’s agricultural exports was ~2% in the 1980s and
has marginally increased during the past four decades, reaching 3%
in 2020 (FAOSTAT, 2021). A major share of the Indian tobacco,
mainly FCV, which accounts for more than 85% of tobacco leaf
exports (Tobacco Board, 2021-22). and Burley, is intended for
international markets. To find the major driving factors of Indian
tobacco exports during the past four decades, the study was
conducted as a first of its kind to analyze the determinants of
tobacco exports through co-integration and vector error-correction
models. The major determinants were covered along with the
identification of geographical shifts and new markets for tobacco
exports during pre- and post-FCTC regimes. Therefore, the article
is intended to make a noteworthy contribution to the existing
literature, both from a scientific and a policy perspective. Thus,
on one side, any volatility in the export market creates a negative
impact on the prices and incomes of tobacco growers in India while,
on the other side, are factors such as national and international
policies on the tobacco sector, growing health consciousness, public
awareness about tobacco-related health risks, and annoying stigma
associated with tobacco are gradually gaining significance, which
characterizes upcoming tasks for tobacco production.
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Conceptual framework.

3.1 Trade in developing economies and
conceptual framework of tobacco trade

The factors influencing the export of agricultural commodities
in developing countries during the post-WTO era have been a topic
of debate for a long time. Understanding the geographical shifts
and determinants of past performance, as well as the magnitude
of the relevant variables in the changing policy regime, is crucial
for the welfare of the tobacco sector. Some research studies have
shown that internal determinants play a significant role in some
countries, while external determinants are significant in others. The
literature on the co-integration technique, a method of time-series
regression, is abundant, with some reports emphasizing factors that
are external to individual countries, while others highlight internal
factors that dampen agricultural export growth. The latter includes
domestic trade policies, infrastructure bottlenecks, shortage of
export credit, and tax systems (Gbetnkom and Khan, 2002). Export
growth is influenced by demand and supply factors. The latter
are push factors that directly affect the productive capacity of
the country. In India, the supply factors for tobacco, such as its
availability in two crop seasons, superior quality tobacco, diversified
production base, and brand image, influence the production
and export volume. Existing macroeconomic policies, such as
production policies, liberalization and open general licenses,
market access initiatives, market development assistance, and
minimum export prices, also give an impetus for production
and export volume. However, demand factors are exogenous and
pull a foreign country to import from another country. For
instance, having a high income raises the purchasing power of
an importing country, increasing its capacity to import more
goods and services. The exchange rate also influences imports.
The relationship between demand and supply factors and the
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TABLE 1 Unit of measurement and data sources.

Variables Measurement  Data sources
Volume of exports Million kg FAOSTAT, APEDA
Value of exports U.S. dollars FAOSTAT, APEDA
Production Million kg FAOSTAT

Export unit price U.S. dollars Authors’ estimate
Volume of world tobacco imports | Million kg FAOSTAT

FAOSTAT, Food and Agriculture Organization website; APEDA, Agricultural and Processed
Food Products Export Development Authority.

ways they affect tobacco export volume are illustrated in Figure 1.
The selection of variables or statistical analysis differs in studies
on structural dynamics and determinants of agricultural exports,
with the general interpretation in developing countries being that
exports are more responsive to price variables (Balassa, 1990;
Tshibaka, 1997).

Globally, many countries are experiencing a change in the
pattern of export of their commodities; India is also changing its
pattern of export commodities in the post-liberalization era. These
developments in the international trade scenario in recent years
and changes in India’s foreign trade policies had broad implications
for India’s agricultural exports.

4 Material and methods

4.1 Data sources

The time-series data spanning four decades, from 1980

to 2019, were collected from various sources (Table1).
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TABLE 2 Variables and expected relationship.

Variables Expected sign  Similar previous
results

Production Positive Sekhar, 2003; Hema
etal., 2007

Export price Positive Johansen and Juselius,
1990; APEDA, 2020

Negative Kumar et al., 2008
Volume of world Positive Eswaraprasad et al., 1997
tobacco imports

Data on tobacco exports compiled from the Agricultural
and  Processed  Food
Authority; the Ministry of Commerce and Industry,
Government of India (APEDA, 2021); and the official website

(www.fao.org/faostat/en/#home) of the Food and Agriculture

Products  Export  Development

Organization were used for statistical analysis (Tobacco Board,
2021-22).

4.2 A priori expectations

India has a comparative advantage in tobacco production as
it ranks second in both production and exports in the world.
Furthermore, it is assumed that the production and exports of
tobacco are positively related. Enhancing production leads to more
availability of export surplus and, in turn, higher exports and
the development of new export markets. Thus, production and
exports are directly associated. It is expected that export prices can
have both positive and negative relations with export performance.
The decline in export prices is negatively associated with the
performance of exports and vice versa (Table 2). The exports of
commercial crops emerged as a viable source of exchange revenue
in developing countries.

4.3 Model specification and explanation of
variables

In this study, we used relevant variables among the many noted
based on the a priori expectation of their effect on tobacco exports
(Table 2). Tobacco export volume was set as the dependent variable,
and the following constructed model as described in Equation (1)
was estimated to know the significant determinants of Indian
tobacco exports.

Model:

InE; = Bo+ B1InRi + B2 In Qs + B2 In I} + ¢ (1)

where E is the tobacco export volume from India, R is the export
price for India, Q is the tobacco production volume, and I" is the
volume of tobacco imports of the world.
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4.4 Unit root tests

Time-series data can be classified as either stationary or non-
stationary based on their data-generating process. Economic time-
series data are typically non-stationary, meaning that they exhibit
a non-constant mean and variance due to the presence of the
unit root property. Ignoring this property can result in spurious
regression, where a statistical model shows a significant correlation
between variables but lacks any meaningful relationship. To
determine the presence of unit roots in selected variables, this study
employed the augmented Dickey-Fuller (ADF) test. The test was
conducted with and without a deterministic trend (T), and the
optimal number of lags in the ADF equation was determined using
the Akaike information criteria (AIC) and the Schwarz information
criteria (SIC). The ADF test was estimated using the ordinary least
squares method was given in the Equation (2).

P
AYi=fo+ BT +yYia+) ¢AYj+a @

where AY;, =
considered for unit root test; & is white noise, signifying
independent and identical distribution of error term with mean

Y, — Y;_; is the first difference of a variable

zero and variance o,; T is the time or trend variable; By is the
intercept; B1, ¥, and ¢ are slope coefficients of regression.

4.5 Co-integration technique

The co-integration framework is a widely used method by
empirical economists. It has many approaches, namely, (a) the
Engle-Granger approach, (b) the Johansen-Juselius approach,
and (c) the autoregressive distributed lag model. Among these,
the Johansen-Juselius approach (Johansen and Juselius, 1990) is
extensively used but is sensitive to the stationarity of the data
series. The major requirement for using this methodology is that
all the variables should be non-stationary with the same order
of integration (I). The Johansen-Juselius cointegration approach
commences with the definition of a vector autoregression (VAR)
given in Equation (3) as follows:

Xy =mXi1 +m X2+ ..+ 71X p + ¢Dr + & (3)

where X; represents a (K x 1) vector of I(1) series at period t,
;i (I = 1,..,, p) in the (K x K) coeflicient matrices of the lagged
endogenous variables, and ¢ is a (K x 1) vector of error terms or
innovations assumed to be independently identically distributed as
& ~ N(0,)"). The optimum lag p is selected based on the AIC or
SIC test. The two Johansen tests are used to identify the number of
co-integrating vectors (r) that are equal to the rank of the  matrix,
namely, the “maximal eigenvalue” test, for hypotheses on individual
eigenvalues and the “trace” test, for joint hypotheses:

Log-likelihood ratio of max eigenvalue (r, r + 1) = -T In (1-
)‘-r+i)

Log-likelihood ratio of trace test (r) = —T ZL,_H In(1— A)).
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4.6 Vector error-correction model

To find the short-run association among the variables, the
VAR equation (Equation 3) is expressed as follows for the vector
error-correction model (VECM) as given in the Equation (4):

AXy =T1AXi 1+ ...+ F]pflAther + T[thp +un+

¢D; + & (4)
Ni=—U—-m —...—m),fori=1,...p=1
7T=—(I—7T1—...—7Tp)

where I is the (K x K) identity matrix. Because the error-correction
term 1X(f - p) should be made stationary as the other terms in
the equations are stationary variables I(0), that equation would be
valid and meaningful. If »* = 0, the process is all I(1), implying
that series are not cointegrated; otherwise, no linear combinations
exist. If r = n, then the m matrix is invertible, and hence, the
processes are all I(0), implying that all K linear combinations
must be stationary. However, usually, this is the case if the rank
of the matrix is between zero to K. If the matrix does not have
full rank, it can be decomposed into two matrices, namely, a and
B, where a measures the speed of adjustment to the long-run
equilibrium, otherwise called the loading matrix, while p measures
the cointegrating vectors.

4.7 Markov chain approach

It is applied to investigate the structural dynamics in trade
or production systems, whose movement through time can be
measured in terms of a single outcome variable (Dent, 1967). The
practical utility of the Markov chain approach has been extensively
recognized in the analysis and forecasting of many economic
variables, particularly when the process is perpetual but has a
gradual change (Fisher, 1967; Mandanna et al.,, 1998). This is a
technique of analyzing the past behavior of some economic variable
to forecast the future behavior of the same variable. In the present
study, the average exports to a particular country, for instance,
India’s export quantity is considered to be a random variable,
depends only on its previous exports to that country, and was
denoted algebraically by Equation (5):

m
Ejr = ZEit—lpij + ejt (5)

i=1

where Ej; denotes exports from India to the jth country during
year t, Ej;—1 is exporting to the ith country during year ¢ - 1, P;;
is the probability that exports will shift from the ith country to jth
country, ej is the error term, and m is the number of importing
countries. The transitional probabilities, Py, which can be arranged
in a (j columns x i rows) matrix, have the following properties: 0 <
P,‘j >1, Z:Zl Pij = 1foralli.

The anticipated share of Indian exports during a particular
period, t, was found by multiplying the export volume to the
selected countries during the preceding period (¢ - 1) using the
assessed transition probability matrix (P). The minimum absolute
deviation assessment technique was employed to estimate the
transitional probability, which minimizes the sum of absolute
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deviations (Wagner, 1959).! The conventional linear programming
technique was used during estimation as this satisfied the properties
of transitional probabilities of non-negativity restrictions and row
sum constraints. The linear programming formulation is specified
per Equation (5):

Min OP + I,e (6)
subject to
CP+e=D (7)
GP=1 (8)
P>0 9)

where P is a vector of the probabilities Pjj; 0is a null vectors; I, refers,
in this section, to an identity matrix of appropriate dimension; e
is the vector of absolute errors (|U]); D is the vector of exports to
each country; C is the block diagonal matrix of lagged values of
D; G is the grouping matrix to add row elements of P organized
in P to unity; and P vectors are set to obtain the transitional
probability matrix as described in the Equations (6)-(9).

The predictable
the Equation (10) is given below

shares of export were calculated by

m
Dj = ijlDiH X Pi(j=1,2,3,...,m) (10)

where Dj; is the predicted proportions of the jth country’s share at
time t and D;_; is the observed proportion of the ith country’s share
at time £ - 1.

The anticipated export shares of each country during period ¢
were obtained by multiplying the export quantity in the preceding
period (¢ — 1) with the transitional probability matrix.

5 Results

5.1 Economic significance and trends in
tobacco exports

Indias export consists of manufactured and unmanufactured
tobacco. The unmanufactured accounts for ~85% in volume
and 70% in value. Out of this, the FCV and Burley variants of
tobacco are major ones, having shares of 69 and 18%, respectively
(Lee, 1995). Because India has a diversified base of production,
it provides a one-stop shop for different styles, qualities, and
price ranges of tobacco in the world. The export market for
unmanufactured tobacco is concentrated mainly in the regions of
South and Southeast Asia, West Europe, East Europe, the Middle
East, and Africa (Table 3). In addition, tobacco product exports
from India include chewing tobacco (6.8%), cigarettes (4.1%), and
hookah paste (2.1%).

1 Tobacco Board, Ministry of Industry and Commerce, Government of
India, Annual Report. Available online at: https://tobaccoboard.com/tbdata/

Publications files.
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Because of the huge socioeconomic significance of the tobacco
sector in the country during the past few decades, it has received
a great amount of attention from various stakeholders, namely,
Indian Council of Agricultural Research—Central Tobacco Research
Institute, Tobacco Board, Trade, and Industry. Thus, the research
and development and other institutional support have enhanced
crop productivity and quality, which, in turn, paved the way for the
growth of tobacco exports.

From the trend analysis of tobacco exports, it is evident that
the tobacco export volume from India has increased from as low
as 71 million kg in 1980 to 254 million kg in 2013. In terms of
value, the corresponding figures for 1980 and 2013 are US$151
million and US$847 million, respectively, and thereafter gradually
started declining, finally reaching US$172 and US$592 million,
respectively, during 2019 (Figure 2).

5.2 Descriptive summary

Table 4 depicts the general trend of the tobacco industry in
India. The mean and median values of the selected variables are
relatively close, except for some variables that display a wide
range between their minimum and maximum values. Among all

TABLE 3 Region-wise share of tobacco exports.

West Europe 31.40
East Europe 15.85
South and Southeast Asia 15.81
Middle East 12.81
Africa 15.24
Total 91.11

Source: estimated from tobacco board data, 2021.

10.3389/frevc.2023.1216153

the dependent and explanatory variables examined, production
volume, export volume, and world exports exhibit the highest
variability. Between 1980 and 2019, tobacco production in India
had a mean, maximum, and minimum value of 626, 830, and
340 million kg, respectively. Likewise, the corresponding export
volumes during the period were 146, 254, and 43 million kg,
respectively. In terms of the export price, India recorded an
average of US$2,208/ton, with a maximum of US$3,334/ton and a
minimum of US$1,302/ton over the same period.

5.3 ADF test for unit root

Johansen and Julesius’s cointegration technique requires that all
variables be integrated in the same order. Hence, ADF tests are used
to find out the unit root in the data series. The outcomes, along
with critical values, are presented in Table 5. The null hypothesis
of the test is that the variable has a unit root. The comparison of
ADF statistics with critical values reveals that not all the variables
are stationary at their levels, implying the acceptance of the null
hypothesis. They all become stationary at the first differences. This
means that they have only a single unit root. Therefore, we can
specify the export supply models in their levels without the risk of
obtaining spurious regressions.

5.4 Johansen—-Juselius cointegration
(long-run coefficient)

Prior to estimating Johansen-Juselius cointegration,
determining the appropriate lag length is crucial. To follow
the method used by researchers (Reddy and Reddy, 2022), an
unrestricted VAR model with three lags was initially chosen,
considering the potential influence of dependent variables on
exports. Subsequently, the lag length was gradually reduced, and

the model was statistically tested against the unrestricted model

FIGURE 2
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Lee (1995) and Tobacco Board (2021-22). Tobacco exports are
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TABLE 4 Descriptive statistics.

10.3389/frevc.2023.1216153

Variables Mean Median Maximum Minimum SD
EXPVol (million kg) 146 135 254 43 61

PROD (million kg) 626 584 830 340 122
EXPPrice (US$) 2208 1848 3334 1302 753
IMPVoIW (million kg) 2197 2238 2649 1511 328

EXPVol, Export Volume; PROD, Production; EXPPrice, Export Price; IMPVolW, Import volume.

TABLE 5 ADF test for unit root.

Variables Test for unit root Estimates
ADF test statistics Critical value
Export Volume Level —1.387 0.570** 1(0)
1st difference —6.287 0.0001* I(1)
Production Level —2.405 0.369** 1(0)
1st difference —5.441 0.0007* I(1)
Import growth Level 1.661 0.999** 1(0)
1st difference —3.946 0.001* I(1)
EXP Price Level —2.660 0.253* 1(0)
1st difference —4.127 0.016* I(1)

EXP price, export price. ADF test was estimated with intercept and trend.

TABLE 6 Johansen—Juselius co-integration test and regression equation
normalized on export.

Rank: Tracetest p-value Max. p-value
2[0] eigenvalue

r=0* 72.74 0.0064 31.62 0.0542
r<1* 41.11 0.0736 18.51 03533
r<2* 22.61 0.1210 14.03 0.2607
r<3* 8.58 0.2140 8.58 0.2140

*Specifies lag order designated by the criterion calculated by R software.

using the likelihood ratio test. Additionally, the AIC and SIC tests
were used to determine the optimal lag length. Based on these
tests, a lag of 2 was identified as optimal and was therefore used
for the unrestricted VAR estimation. The long-run results of the
tobacco export model determinants are presented in Table 6, which
includes the trace and maximum eigenvalue test statistics related
to the rank of the VAR model. These tests indicate the number
of linear combinations of variables that make the error term
stationary. Both tests rejected the null hypothesis of zero ranks at
a 5% level of significance, confirming the existence of at least one
co-integrating vector. The trace test suggests the possibility of at
least two co-integrating vectors at a 10% level of significance by
rejecting the null hypothesis of two co-integrating relationships,
while the maximum eigen test accepts the null. Therefore, the rank
of the VAR matrix is determined to be one. Johansen-Juselius
co-integration was then estimated using this information, and
the coeflicients of co-integrating vectors are presented after being
normalized by export volume.

The analysis shows a strong association between the dependent
and independent variables used in the study. The normalized
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TABLE 7 Co-integrated vector normalized on export.

Variables  Coefficient SE = Remarks
InPROD 6.18 1.85 | Significant
InEXPPrice —5.86 1.25 | Significant
dInIMPVolW —40.31 7.42 | Significant
Trend 0.02 0.03 | Not significant

InPROD, In Production; InEXPPrice, In Export Price; dInIMPVolW, World Import volume
growth.

coefficients represent long-run coefficients, indicating a robust
relationship between the selected four variables, and can be
expressed in elasticity. As expected, a positive relationship was
found between export volume and production. Similarly, the
coefficients of export price and growth rate of world import, a proxy
for competition intensity from other countries, detailed in Table 7,
suggest a negative relationship.

The greater the export of other competing countries, the lesser
the export from India. The negative export price indicates that non-
price factors play a significant role in determining the price. The
greater the price increase, the lower the exports. This implies that
farmers’ remunerations can be increased only by reducing the cost
of production through the development of high-yielding varieties
and agro-technological interventions. Table 8 presents the results of
the VECM model, which examines the short-run dynamics between
the variables of the co-integration equation.

The speed of adjustment (EC) indicates the time the system
moves toward the long-run equilibrium, suggesting the rate at
which the economy converges to the long-run equilibrium. For
example, the error correction or speed of adjustment value in
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TABLE 8 Vector error-correction model (short-run analysis).

10.3389/frevc.2023.1216153

Variables Coefficients SE T ratio p-value
Constant 0.652** 0.283 2.304 0.029
d_l_InEx_Vol_1 —0.313** 0.145 —2.164 0.039
d_l_InProdn_1 0.048 0.240 0.1990 0.844
d_l_InExPrice_1 1.576™* 0.397 3.967 0.000
d_ld_InImVol_1 1.597** 0.681 2.345 0.026
EC1 —0.065"* 0.028 —2.295 0.029
Mean-dependent variance 0.014 SD-dependent variance 0.268

Sum-squared residual 1.378 SE of regression 0.218

R-squared 0.451 Adjusted R-squared 0.338

EC, speed of adjustment. **Significant at 5% level and ***significant at 1% level. d_1_InEx_Vol_1, £*In Export Volume; d_I_InProdn_1, £*1n Production; d_l_InExPrice_1, £*In Production;

d_ld_InImVol_1, 2 World Import Volume growth.

the export volume equation is —0.065, indicating that the system
adjusts 6.5% annually, taking more than 15 years to fully adjust
to reach equilibrium. This equation provides short-run coefficients,
with statistically significant and positive short-run elasticity found
between the export price and export volume and between the
import volume of the world and the dependent variable volume of
tobacco exports from India.

5.5 Geographical shift in tobacco exports
during pre-FCTC and post-FCTC regime

Tables 9, 10 present the transition probability matrices for the
shift in tobacco export before and after the FCTC. These matrices
were estimated using a Markov chain model to examine the
structural dynamics of tobacco export from India and determine
the important relationships that existed amongst importing
countries (Fisher, 1967). The analysis revealed that Egypt and
Belgium are the most stable importers of Indian tobacco, with
a high retention probability that improved from 0.95 for Egypt
and 0.86 for Belgium during the pre-FCTC regime to 0.98 for
Egypt and 0.98 for Belgium during the post-FCTC regime. This
suggests that the share of imports by Egypt and Belgium increased
from 95 and 86% to 98 and 98%, respectively. Belgium gained
significantly from the United States (26%) but lost some share
to the Netherlands (28%). Russia and the Netherlands were
found to be the unstable importers with probability retention
reduced from 1.0 to 0.58% and 0.94 to 0.47%, respectively,
during the post-FCTC regime. This might be due to the rigid
competition and higher market penetration efforts made by
the major exporting countries of the world, such as Brazil,
Zimbabwe, and the United States. In contrast, the United Arab
Emirates, the United States, and Germany retained their original
market shares in the post-FCTC regime. The high retention
shares of Egypt, Belgium, the Philippines, and Nepal were due
to competitiveness and preference for Indian tobacco exports.
Overall, the analysis provides evidence, from some countries, of a
geographical shift in the export share of tobacco from India in the
post-FCTC regime.
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5.6 Projection of tobacco exports to major
export destinations

The performance of the export of any commodity from a
country is volatile and is determined by many tangible and
intangible factors, such as strategic bilateral relationships, and the
foreign trade policy of a country. However, we can predict the
exports of a commodity based on some forecasting models such
as the Markov chain model. The export of tobacco to different
countries is forecasted using the transitional probability matrix for
the next 3 years, that is, from 2023 to 2025 (Table 11).

The study forecasts that in 2023, the major markets for
Indian tobacco will be Belgium, Egypt, and the United Arab
Emirates, accounting for 23.07, 7.32, and 4.47%, respectively, of
total exports. The projected exports to Belgium show a slight
decline in both absolute values and share of total exports, which
may be attributed to the possibility of losing market share
to other countries. However, the predictive value of tobacco
exports to Germany, the Netherlands, and Russia is expected to
increase marginally from 2023 to 2025. Specifically, the projected
market share of Germany, the Netherlands, and Russia will likely
increase from 3.56 to 3.94%, 4.14 to 3.75%, and 4.09 to 4.72%,
respectively. Notably, Russia is predicted to regain its position
in the export market share. The projected export share to Egypt
and Nepal remains the almost same from 2023 to 2025. However,
in other export destinations (the Philippines and the United
Arab Emirates), the projected values show a slightly declining
trend, in both absolute and relative terms, which may be due
to their loss of market share to other countries during the
period analyzed.

6 Discussion

In tobacco exports, India has made tremendous progress
in performance and global competitiveness in the past few
decades and has emerged as the most reliable source of
tobacco leaf supply to global markets. The export-oriented crop,
FCV tobacco, possesses unique features, such as the regulatory
mechanism of crop size fixation and its strict enforcement, a
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TABLE 9 Transitional probability matrix of tobacco exports during the pre-FCTC regime, 1996-2005.

10.3389/frevc.2023.1216153

Countries Belgium Egypt Germany Nepal Philippines UAE Netherlands Russia

Belgium 0.86 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.10
Egypt 0.00 0.95 0.00 0.00 0.05 0.00 0.00 0.00 0.00
Germany 0.00 0.00 0.78 0.00 0.00 0.00 0.04 0.00 0.18
Nepal 0.00 0.04 0.36 0.51 0.00 0.07 0.02 0.00 0.00
Philippines 0.00 0.08 0.00 0.00 0.84 0.00 0.08 0.00 0.00
UAE 0.00 0.00 0.00 0.65 0.00 0.35 0.00 0.00 0.00
Netherlands 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
Russia 0.00 0.00 0.00 0.05 0.00 0.01 0.00 0.94 0.00
USA 0.26 0.00 0.15 0.02 0.04 0.01 0.08 0.00 0.43

UAE, United Arab Emirates. Bold values are indicate the retention probability values in percent share.

TABLE 10 Transitional probability matrix of tobacco exports during the post-FCTC regime, 2006—2018.

Countries Belgium Egypt Germany Nepal Philippines UAE Netherlands Russia

Belgium 0.98 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.01
Egypt 0.00 0.98 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Germany 0.00 0.00 0.65 0.00 0.00 0.00 0.00 035 0.00
Nepal 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
Philippines 0.00 0.08 0.00 0.00 0.92 0.00 0.00 0.00 0.00
UAE 0.00 0.03 0.00 0.00 0.00 0.97 0.00 0.00 0.00
Netherlands 0.00 0.03 0.00 0.03 0.00 0.00 0.58 0.13 0.22
Russia 0.00 0.00 025 0.00 0.00 0.00 027 0.47 0.00
USA 0.02 0.00 0.00 0.00 0.07 0.00 0.24 0.00 0.67

UAE, United Arab Emirates. Bold values are indicate the retention probability values in percent share.

well-established e-auction system, export-building measures being
in place, and the whole production system operating in apt
mode. This has imparted stability in production, and prices
in India (Tobacco Board, 2021-22). Nevertheless, currently, the
tobacco industry is confronted with a whirlpool of opposite
and contradictory concerns. This mainly relates to the income
and livelihood security of multiple stakeholders involved in
the tobacco supply chain, on one hand, and the public health
risks due to consumption, on the other. In addition, another
growing concern regarding deforestation due to the use of
huge quantities of wood for FCV tobacco curing and the
negative effects of smoking on health are widely documented,
yet the significant negative effects of tobacco consumption
and production on the environment are less recognized. The
production, distribution, consumption, and growing and curing
of tobacco all have an impact on the environment. Therefore,
the FCTC tackles environmental issues in Articles 17 and 18 of
the convention, which principally pertain to tobacco farming and
trade. Furthermore, concerning the negative effects of tobacco
consumption and manufacturing on the environment, Article 5.3
demands protection from the tobacco industry’s influence on public
policy across the globe (Geist et al., 2009; WHO FCTC World
Health Organization Framework Convention on Tobacco Control,
2014).

Frontiersin Environmental Economics

6.1 Operating environment for FCV
tobacco sector in India

Currently, the FCV tobacco sector in India is confronted
with a whirlpool of differing and contradictory concerns. This
is mainly associated with the income and livelihood security of
multiple stakeholders involved in the supply chain on one hand
and the public health and environmental issues associated with
production and consumption on the other. Furthermore, factors
such as national and international tobacco control policies, growing
health consciousness, and public awareness about tobacco-related
health concerns characterize upcoming challenges for FCV tobacco
production. The FCV tobacco sector is confronted with both
stabilizing and destabilizing factors in India.

6.1.1 Stabilizing and destabilizing factors

The factors imparting stability to the Indian FCV tobacco
sector such as availability of zone-specific high-yielding varieties
and improved agro-technologies for different FCV tobacco
growing regions of the country. In the export markets, the price
competitiveness, the growing global market demand for Karnataka
tobacco (Mysore style), the marketing of FCV tobacco, a network
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TABLE 11 Projected exports of Indian tobacco to major export
destinations, 2023-2025 (tons).

Export market 2023 2024 2025
Belgium 43,707 (23.07) | 43,194 (22.80) | 42,771 (22.57)
Egypt 13,873 (7.32) 13,742 (7.25) 13,626 (7.19)
Germany 6,893 (3.64) 7,009 (3.70) 7,100 (3.75)
Nepal 7,832 (4.13) 7,865 (4.15) 7,875 (4.16)
Philippines 6,772 (3.57) 6,692 (3.53) 6,625 (3.50)
UAE 8,474 (4.47) 8,319 (4.39) 8,191 (4.32)
Netherlands 8,009 (4.23) 8,082 (4.27) 8,118 (4.28)
Russia 8,201 (4.33) 8,598 (4.54) 8,939 (4.72)
USA 6,622 (3.50) 6,624 (3.50) 6,614 (3.49)

Values within the parentheses indicate the percentage of each importing country. UAE, United
Arab Emirates.

of auction platforms, and a well-established e-auction system for
transparent market transactions and ensuring remunerative prices.
An organized policy regulated production system was established,
where there is well well-developed institutional mechanism for area
allotment, and production quota through annual crop-size fixation
for FCV tobacco production regions of India. Moreover, the diverse
climatic conditions in India also favor the production of different
FCV styles that meet trade and industry requirements.

The main factors influencing tobacco production in the country
such as international and national policies, such as WHO FCTC,
2005, to control the demand and supply of tobacco in India and
the world, and COTPA, 2003, The Cigarettes and Other Tobacco
Products (Prohibition of Advertisement and Regulation of Trade
and Commerce, Production, Supply and Distribution) Act, 2003
(r COTPA) 2003 is an Act of Parliament of India enacted in 2003
to prohibit advertisement of, and to provide for the regulation of
trade and commerce in, and production, supply and distribution
of cigarettes and other tobacco products in India, and CDP (Crop
Diversification Programs) from 2015-16 for the promotion of crop
diversification programs to replace tobacco with other alternative
crops in tobacco growing regions of the country. Furthermore,
environmental concerns stem from the consumption (1.2 million
metric tons of wood/annum) of huge quantities of fuel wood for
curing and the resulting deforestation. Climatic aberrations, such as
uneven and heavy rainfall, cyclones, floods, and droughts, severely
affect FCV tobacco, especially in rain-fed conditions. The public’s
perception of tobacco is negative, which is changing consumer
preferences and increasing health consciousness.

6.2 Impact of tobacco farming on public
health and environment

Tobacco growing usually involves a substantial use of
chemicals, including pesticides, fertilizers, and growth regulators
(Prasad, 2007). These chemicals may affect drinking water sources
because of run-off from tobacco-growing areas. Research has
also shown that tobacco crops deplete soil nutrients by taking
up more nitrogen, phosphorus, and potassium than other major
crops. This depletion is compounded by topping and de-suckering
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plants, which increase the nicotine content and leaf yields
of tobacco plants (Prasad, 2007). Land used for subsistence
farming in low- and middle-income countries may be diverted
to tobacco as a cash crop. Intensive lobbying and investments
by multinational tobacco companies and leaf buyers along with
market liberalization measures have encouraged the expansion
of tobacco agriculture in low- and middle-income countries.
Many of these countries have limited legislative and economic
capacities to resist multinational tobacco companies’ influence and
investments. Because of expanded tobacco agriculture, there are
short-term economic benefits for some farmers, but there will be
long-term social, economic, health, and environmental detriments
for many others (WHO—FCTC, 2015). The proliferation of
tobacco agriculture in low- and middle-income countries has been
encouraged by intensive lobbying, investments, and investments
by multinational tobacco companies, as well as leaf buyers. Many
nations do not have the legislative or financial resources to
combat the investments and influence of Big Tobacco. Some
farmers will benefit financially in the near term from the
expansion of tobacco growing, while many others will suffer long-
term social, economic, health, and environmental disadvantages
(WHO—FCTC, 2015).

Several research studies have highlighted the negative effects
of tobacco farming on various aspects, such as livelihood options,
public health, and environmental degradation. For instance, a
study conducted in Bangladesh showed that farmers chose to
cultivate tobacco due to factors such as older age, low literacy
levels, short-term financial support from tobacco companies, and
the ease of selling of tobacco products in the market. The study
suggested that institutional support should be extended to non-
tobacco farmers to encourage alternative crops. In a comparative
study of Slovakias and Finland’s compliance with the FCTC,
Finland was found to have a clear anti-tobacco policy, with
specific institutions responsible for implementing the convention.
In contrast, Slovakia did not have designated institutions, resulting
in a lower standard of compliance. This highlights the importance
of effective implementation of the FCTC in achieving the goal of
a smoking-free environment, as stated in the UN SDGs (Lecours
et al., 2012). Tobacco farming also has significant environmental
impacts, including soil fertility reduction, deforestation, and the
release of nicotine into the environment. In India, the GATS
found that both smokers and non-smokers are exposed to SHS
in various public spaces, with women being more exposed in
their homes and men in public places. Enforcing legislation to
ensure a 100% smoke-free environment in all public places is
crucial in addressing this issue (Global Adult Tobacco Survey
Collaborative Group, 2020). In the recent past, the Ministry of
Agriculture and Farmers Welfare, Government of India, introduced
the crop diversification program implemented in 10 tobacco-
growing states to support and incentivize tobacco farmers to shift to
other economically viable alternative crops/cropping systems since
2015-2016.% In summary, the adverse effects of tobacco farming
on livelihoods, public health, and the environment demonstrate
the need for policies and regulations that promote sustainable and
healthy practices.

2 Department of Agriculture and Farmers Welfare, Ministry of Agriculture

and Farmers Welfare, and Government of India (2022).
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7 Conclusion and policy implications

Based on the analysis, tobacco exports are influenced by various
factors, such as production, export price, and global demand.
However, the implementation of the WHO FCTC has not had a
significant impact on reducing tobacco production, consumption,
and trade. Hence, there is a need for policy interventions that
address the challenges associated with the tobacco sector, including
health risks and environmental issues. The policy thrust should be
on shaping the Indian tobacco sector in the context of changing
policy regimes and achieving the SDGs, primarily SDG 3a. Other
SDGs also address the negative effects of tobacco cultivation on
development, and policy interventions need to look at alternatives
for tobacco production.

Furthermore, it is essential to shift from tobacco cultivation
to other economically viable farming enterprises on the path of
accomplishing sustainable development, particularly in agriculture.
Therefore, developing countries that are dependent on tobacco
Production for livelihoods, income, and exports should pursue
research on potential alternative enterprises. Finally, further
studies are necessary to comprehend more insights into the
tobacco economy in India, considering the gradual effect of
the global implementation of the WHO FCTC on the overall
size of the tobacco market. However, there are limitations
of the research, such as aggravated social stigma/disgrace
associated with tobacco and tobacco research, a shift in funding
support from tobacco production to tobacco control, and
data availability on some variables related to tobacco are to
be mentioned.
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