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Abstract: An increasing number of studies provide evidence on the serious negative consequences of
tobacco farming on economic livelihoods, human health and the environment. There is, however,
only limited research on tobacco farming in Bangladesh, a significant producer of tobacco leaf. It is not
yet well understood why many farmers choose to grow tobacco considering the challenging context.
Accordingly, this study examines the factors that influence farmers’ decisions to grow tobacco in
Bangladesh. Socio-demographic and economic information was collected from 220 tobacco farmers
and 117 non-tobacco farmers from the major tobacco-growing district of Kushtia, for a total sample
of 337. These farmers were recruited from two sub-districts (or upazilla—Daulatpur and Mirpur) using
a stratified random sampling. A two-level logistic regression model was applied for the identification
of the variables that condition farmers’ decisions to cultivate tobacco leaf. Almost two-thirds of the
sampled farmers (65.3%) chose to farm tobacco. The results demonstrate that the following variables
shape most farmers’ decisions to cultivate tobacco: older age, less education, tobacco firms’ short-term
financial support of growing tobacco, greater ease of selling tobacco products at market, better access
to credit (also provided by the tobacco companies), and farmer’s perception about higher profits
from tobacco cultivation compared to other crops. This study strongly suggests that the government
and others working on tobacco control should consider engaging in initiatives to increase farmers’
education, perhaps particularly for older farmers, and provide meaningful financial support in part
by helping to increase access to credit and ensuring a better market facility to sell their other healthier
agricultural crops, goods and services.

Keywords: tobacco farming; economic livelihoods; Bangladesh

1. Introduction

Tobacco use is a major risk factor for developing the most common non-communicable diseases and
continues to be a major global public health concern. Worldwide, more than eight million deaths occur
from tobacco use annually [1]. The burden of tobacco use in Bangladesh is staggering, killing at least
126,000 annually with the total economic cost each year estimated at BDT 305.6 billion ($3.61 billion),
equivalent to 1.4% of the GDP of Bangladesh in 2017–2018 [2]. Research demonstrates that more than
one third (35%) of Bangladeshi adults use tobacco products, and/or combustible smokeless products [3].
What is also alarming is the fact that 39% and 43% adults are exposed to secondhand smoke in their
homes and workplaces, respectively [3]. This secondhand smoke contains hundreds of toxic chemicals,
of which at least 70 are carcinogenic [4–7].
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Despite the known harms and the commitment by many health ministries to strengthen tobacco
control, tobacco leaf remains an important agricultural commodity in many countries, including in
Bangladesh. The economics of tobacco production create barriers to strengthen tobacco control measures
because elected officials slow or stop public health efforts ostensibly because of a fear of hurting
these farmers. In Bangladesh, tobacco cultivation has a long history. Large-scale tobacco farming has
occurred since the 1960s, even when rice and other food crops were the main agricultural products [8].
After liberation in 1971, tobacco farming spread widely in Teesta silt in the Rangpur region, supported
by the British American Tobacco Company [8]. Several studies were conducted by the Bangladesh
Agricultural Research Institute (BARI) to understand the development activities of tobacco and they
finally recommended to abandon cultivation in 1995 [8]. However, tobacco cultivation continues largely
through contract growing with multinational tobacco companies, including with the British American
Tobacco Company [8].

There is a growing body of literature on tobacco farming particularly in tobacco-growing low-
and middle-income countries, including in Bangladesh. Some studies provide evidence of the serious
consequences of tobacco farming on human health and the environment [9–13]. For example, the basic
agricultural processes associated with tobacco farming lead to deforestation and soil degradation [9].
Moreover, agrochemical contamination leads to environmental interruptions that cause a negative
impact on the ecosystem, including biodiversity, land resources, and food sources. More germane to this
research, recent studies in different tobacco-growing countries have examined the political economy of
tobacco production [14,15], the economic livelihoods of tobacco farmers [16–20], the factors that shape
farmers’ decisions to grow tobacco, and economic alternatives to tobacco production. In Bangladesh,
a recent study examining the factors associated with tobacco farming found that the variables most
shaping farmers’ decisions to continue growing tobacco were: tobacco firms’ incentives to farmers,
farmers’ perceived profitability of tobacco growing, a “guaranteed” market for tobacco crops, and a
perceived overall economic viability [16]. We build on this research by examining the factors associated
with tobacco farming in a different Bangladeshi regions using a novel sample of both tobacco farmers
and their neighbors who were not growing tobacco, with a corresponding appropriate methodology of
two-level regression which is important for controlling for possible regional effects that exist in tobacco
leaf production.

2. Materials and Methods

2.1. Data Collection

Primary data were collected using a sample survey. The research team developed a questionnaire
based on an intensive literature review [11,12,17,18]. The questionnaire was developed to collect
relevant information including: farmer type (tobacco farmer or non-tobacco farmer), respondent’s
age, education level, farming experience, size of cultivated land, perception of profit status, short term
benefit of tobacco cultivation, market facility, and better access to credit provided by tobacco companies.
To collect samples, at first we selected two major tobacco-producing upazilla (upzilla is an administrative
region in Bangladesh that functions as a sub-unit of a district), Daulatpur, and Mirpur, purposively
based on more intensive tobacco growing. These two upazilla have 37,246 hectares (91%) of their land
under tobacco cultivation in the Kushtia district [19]. After identifying the area, we contacted the
corresponding district agricultural office (Agricultural offices collect information related to agriculture
such as production rate, number of farmers in the district etc., and promote policies to improve the
current conditions of farmers) in each upazilla and collected a comprehensive list of farmers. After the
collection of the farmers’ lists, we considered each upazilla as a stratum. Then, a random number
generator was considered and selected 355 farmers as a sample. After selecting the farmers, two of
the authors went to the farmers’ houses and collected data in face-to-face interviews with farmers.
Ultimately, a total of 337 farmers who fully completed the questionnaires (response rate of 94.9%)
were included in the final analysis. Among them, 220 farmed tobacco and 117 did not. Note that
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the distribution of surveyed farmers among the two upazilla, Daulatpur and Mirpur are 57% and
43%, respectively.

2.2. Variable Selection

The adoption status of tobacco cultivation (1, if the farmer adopted tobacco cultivation, 0, otherwise)
is the dependent variable. The farmer is considered a tobacco grower if he/she adopted tobacco cultivation
in the previous year; otherwise, the farmer is considered to be a non-tobacco grower. Drawing from the
literature on farmers’ decisions to grow, the independent variables are: respondents’ age (<30 years,
30–34 years, 35–40 years, >40 years), education level (primary or less education, secondary, or higher
education), farming experience (less than 10 years of farming experience, more than 10 years), the farmer’s
perception of profit status of tobacco cultivation (yes, if the farmer thinks that tobacco cultivation is
profitable; no, if the farmer does not think so), farm size (less than 1 acre, 1–1.5 acre, more than 1.5 acre),
the farmer’s perception of short-term financial benefit of tobacco farming (yes, no), better access to
credit provided by tobacco companies (yes, no), market facility provided by tobacco companies (yes, no),
and the upazilla (Daulatpur and Mirpur).

2.3. Statistical Analysis

To examine the determinants of tobacco cultivation, we applied a two-level logistic regression
model to reduce any regional effect (the effect due to the different upazilla in the Kushtia district). This is
the first research on farming in Bangladesh to apply this methodology. The mathematical form of the
two level logistic regression model can be defined as follows:

logit
(
πi j
)
= α00 + α10xi j + α01X j + Uoj

where logit
(
πi j
)
= P
(
YIJ = 1

)
, α00 is the fixed effect intercept and U0 j is the level-2 residual.

Moreover, xi j and XJ refers to level-1 and level-2, respectively, whereas α10 and α01 refers to the fixed
effects of level-1 and level-2 variable respectively. Note that, in this research, all the selected covariates
are classified as individual level variables (Level-1) or regional level variables (Level-2). Regional level
variables consist of upazillas of Kushtia district (Daulatpur and Mirpur) and individual level variables
include the remaining covariates.

Before applying any multilevel model, intra-class correlation coefficient (ICC) should be calculated.
A multilevel logistic regression model can be applied if the ICC is greater than 0 [20]. In this study,
the multilevel empty model is considered to calculate ICC, and a two-level random intercept model is
applied to identify the possible risk factors for tobacco cultivation.

2.4. Ethical Statement

All participants of this study were informed prior to data collection about the purpose of the
study. Verbal consent was taken from the farmers prior to data collection. Participant anonymity and
confidentiality of data were ensured, and then participants were provided with information about
the nature and purpose of the study, the procedure, and the right to withdraw their data from the
study. The study protocol was taken from the academic review committee of Statistics Discipline,
Khulna University, Bangladesh. The reference number is: R-005 (1)/2018; Date: 15 May 2018.

3. Results

3.1. Demographic Characteristics

The average age of the sampled farmers is 38 years with a standard deviation (SD) of six years.
It is observed that among 337 individuals surveyed, 47.3% had primary or less education, and 52.7% of
respondents had some secondary or higher education. More than half of the farmers (54%) had more than
10 years of farming experience. Most of the farmers (53%) had 1 to 1.5 acres of cultivated land, while 20%
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had less than 1 acre and 27% had more than 1.5 acres of cultivated land. Finally, almost two-thirds of the
sampled farmers (65.3%) reported cultivating tobacco.

3.2. Factors Associated with the Decision to Farm Tobacco

To identify the factors associated with tobacco cultivation, we have applied a two-level logistic
regression model. Before fitting this model, we calculated the value of the ICC within upazillas by
fitting a two-level empty model. The results are shown in Table 1. From this table, it is identified that
the value of the ICC is 0.26, indicating that there exists about 26% heterogeneity between the two
upazillas and a two-level regression model can be applied in this study. Accordingly, we have applied
a two-level random intercept model for identifying the factors associated with tobacco cultivation in
Bangladesh. The maximum likelihood estimates and odds ratios of this model are displayed in Table 2.
From this table, we observe that the age of the farmer has a positive effect on tobacco cultivation. That
is, as the age of the farmer increases, the odds of growing tobacco also increase in a significant way
(p < 0.01). To be specific, the odds of choosing to cultivate tobacco are 8.95 times higher (OR = 8.953,
p < 0.01) for the farmers belonging to the age group (35–39), compared to farmers younger than 30 years
old. The odds are 9.72 times higher for the farmers aged 40 years and older. The results demonstrate
that farmers with more education are less likely to cultivate tobacco than those with no or primary
education. The odds ratios also suggest that the short-term financial benefit of tobacco farming, better
market facility, and better access to credit provided by tobacco companies have positive and statistically
significant effects on tobacco farming. The farmers who thought tobacco cultivation was profitable
have a greater likelihood of choosing tobacco farming. Moreover, among the regions, the odds of
electing to farm tobacco is higher in Daulatpur upazilla. Finally, farming experience and farm size
have no significant effect on the decision to cultivate tobacco in this analysis (p > 0.10).

Table 1. Maximum likelihood estimates of multilevel empty model with intra class correlation coefficient
(ICC).

Covariates Estimate Odds Ratio p-Value

Fixed effect

Intercept 0.658 1.930 0.422

Random effect

δ2
u0 (Intercept) 1.144 - <0.03

Intra class correlation coefficient (ICC)

ICC = 1.144
(1.144 + 3.289) = 0.26

Table 2. Maximum likelihood estimates of multilevel random intercept logistic regression model.

Covariates Estimate Odds Ratio (95% CI) p-Value

Fixed effects

Intercept −3.987 0.018 (0.015, 0.147) <0.001

Age Group (in months)(reference: <30 years)

30–34 0.808 2.243 (0.576, 4.741) 0.243

35–39 2.192 8.953 (2.021, 12.032) <0.01

40+ 2.275 9.727 (2.378, 11.203) <0.01



Int. J. Environ. Res. Public Health 2020, 17, 4277 5 of 8

Table 2. Cont.

Covariates Estimate Odds Ratio (95% CI) p-Value

Education Level (reference: No Education)

Secondary or higher −2.389 0.091 (0.032, 0.260) <0.001

Farming Experience (referecnce: At least 10 years)

More than 10 years 0.019 1.019 (0.335, 3.099) 0.973

Farm Size (reference: <1 acre)

1–1.5 acre −0.911 0.402 (0.111, 1.453) 0.164

>1.5 acre −0.922 0.397 (0.133, 1.187) 0.098

Farmer’s Perception about Profit Status of Tobacco Cultivation (reference:
No)

Yes 2.061 7.853 (1.906, 13.390) <0.01

Short-Term Financial Benefit (reference: No)

Yes 1.544 4.683 (1.861, 11.786) <0.01

Market Facility Provided by Tobacco Companies (reference: No)

Yes 1.167 3.212 (1.360, 7.594) <0.01

Better Access to Credit Provided by Tobacco Companies (reference: No)

Yes 1.812 6.122 (4.231, 14.223) <0.001

Upizilla (reference: Mirpur)

Daulatpur 1.988 7.301 (2.883, 15.356) <0.001

4. Discussion

Based on the regression model, we found that more educated farmers have a lower probability of
tobacco farming. The results also suggest that the short-term financial benefit of tobacco cultivation
has a significant impact on whether farmers decide to grow tobacco in Bangladesh, similar to other
studies [15,16,20–22]. This dynamic is at least two-fold: tobacco farming can provide opportunities to
generate cash, which households need for certain goods and services, and there is a perception that
this cash can be generated in a relatively short time frame from farming tobacco compared to farming
other crops. Better market facility and better access to credit provided by tobacco companies also
appear to have positive effects on decisions to grow tobacco in this study, also consistent with previous
studies conducted in Bangladesh [8,10,23]. In terms of market dynamics, several tobacco companies
guarantee the purchase of the tobacco crops produced by farmers. Accordingly, the farmers feel secure
that if they choose to grow tobacco leaf, they will at least receive payment for their product, even if
they cannot be sure how high the price will be. In addition, farmers’ perceptions of higher profits from
selling tobacco attract some farmers to tobacco, which is a finding that is similar to previous studies
in Bangladesh [8]. The finding that older farmers are more likely to grow tobacco is consistent with
other research around the world, including in other Asian countries, and among other variables it
is often related to preferring to continue with a crop they believe they know how to grow well and
because they believe it is one of the few ways to generate cash [24,25]. Qualitative interviews with
Bangladeshi farmers could enhance the understanding of these findings, and is an important avenue
for future research. Farmers in Daulatpur upazilla are more likely to farm tobacco leaf, but it is not
clear which variables are shaping this dynamic, requiring further investigation of the characteristics of
the sub-district, which is beyond the purview of this study.
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This study has several limitations. First, there are potentially other factors (for example, price stability,
sales-production ratios, sales guarantee of tobacco, etc.) not included in this analysis that influence
farmers’ decisions to cultivate tobacco. Because of limited money and time, we could not include every
conceivable factor in our research. That said, we drew from the existing literature to include as many
variables as possible that other research has found to be pertinent. Second, we have a non-response
rate of about 5% that reduced our sample size. Third, the study only examined one major district in
the country. We are reassured that the findings were congruent with previous research in other parts of
the country, so collectively, these studies are furnishing a clear illustration of this important dynamic
in Bangladesh.

5. Conclusions

The burden of tobacco use in Bangladesh continues to be enormous. To reduce this burden, tobacco
farming should be minimized by shifting farmers’ motivations for growing tobacco. This study identifies
several important variables associated with farmers choosing to grow tobacco in Bangladesh, which is
information that is vital to understanding how government and other actors can help farmers make this
transition. For example, programs that ensure better market facility to sell non-tobacco crops, which are
not harmful to health or to the environment, would be a logical first step. Similarly, programs that
enhance smallholder farmers’ access to credit would be another obvious partial but potentially fruitful
solution. While the age of farmers obviously cannot be changed, perhaps education programs to
introduce longtime farmers to alternative crops is a viable program. Regardless of what type of
program governments choose to undertake, all efforts must include farmers, for example, through their
associations, to make certain that the initiative matches their needs and are eminently executable.
These efforts cannot realistically include the tobacco industry, which has a strong vested interest in a
status quo that exploits farmers. Because of the policy complexity of these tasks, it is likely going to
require a joint effort of the Ministry of Health, the Ministry of Agriculture, the Ministry of Finance,
and the Ministry of Environment to reduce tobacco farming in Bangladesh. Finally, the lessons learned
in this research are remarkably similar to the experiences of a handful of other countries cited here
(e.g., Indonesia, Kenya, Malawi, Philippines, and Zambia). A consistent and increasingly robust body
of evidence is rapidly emerging that elucidates both what is undermining smallholder tobacco farmers
economically, and what stakeholders, including especially government, can do to mitigate these issues
and improve livelihoods.
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