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➢ In North Macedonia, almost half of the adults (48.4 percent) smoke tobacco which implies that North Macedonia is far above the EU 
average (EU average = 18.4% and global average = 22.3%) 

➢ Average price of cigarettes in North Macedonia is 1.3 USD per pack which is very low compared to regional and EU prices  
➢ A public smoking ban was introduced in 2010 to prohibit smoking in all public places, including schools 

• North Macedonia is a well-known tobacco-growing area for oriental tobacco, mainly the Prilep, Jaka and Basmak varieties 
• 20,000 agricultural households are engaged in tobacco production, around 80,000 family members (4% of the total population in the 

country is engaged in tobacco production) 
• With a production of average 26,234 tons of tobacco, the country represents a share of nearly 14% of European production, and is among 

the top 30 tobacco-producing countries in the world and among the top 20 exporters of raw tobacco 
• Tobacco is the crop receiving the largest amount of subsidies compared to other crops (25% of the total agricultural subsidies and 2% of 

GDP) 

➢ A legal commitment for North Macedonia was made when it ratified the Framework Convention on Tobacco Control (FCTC) in 2006 
(decrease tobacco production and increase excise) 

➢ North Macedonia as an EU candidate country will have to comply with the CAP restrictions on tobacco production and the obligation 
to eliminate direct subsidies. This will place significant restrictions on tobacco production in North Macedonia.  

➢ As part of the new National Strategy for Tobacco (2021-2024), the Macedonian government is considering reforming direct payments 
to tobacco farmers and providing alternatives for other crop cultivation

General Facts about Tobacco consumption and Tobacco cultivation in 
North Macedonia



Methodology 

• Challenge the public narrative => provide Evidence based research  

• Nationally representative sample – it comprises of 806 farming households - conducted in 14 municipalities, urban 
and rural settlements, placed in the top tobacco-producing regions in North Macedonia 

• Target groups:   

• 1. Tobacco farmer (farmer that grew tobacco in 2021)   

• 2. Former tobacco farmer (farmer that grew tobacco in any year before 2021 and now cultivates other agricultural 
crop) 

• 3. Farmers that never grew tobacco (farmer that cultivates any agricultural crop different from tobacco and never 
cultivated tobacco before) 

• Descriptive analyses is used to analyze farmers’ socio-demographics, economic livelihoods, satisfaction and 
perceptions 

• Multivariate regression analyses are used to identify factors associated with farmers’ willingness to switch to non-
tobacco crops, the effects of tobacco farming on income and factors associated with Green tobacco sickness 

• The study’s results are very important results in North Macedonia to help stakeholders – including the government 
and farmers – to make data- and evidence-based strategies to help tobacco farmers reorient to alternative crops 
and other more lucrative livelihoods 

• The results of this evidence based research question how economically viable tobacco farming is in North 
Macedonia for many households



Farmers 
characteristics  
(Socio-
demographic 
profile)

• The	majority	of	tobacco	farmers	are	married	middle-aged	men	with	a	primary	or	
secondary	school	education	

• Approximately	two-thirds	of	tobacco	household	heads	are	45	years	or	older	(in	
North	Macedonia	the	average	population	age	is	40.1	years)	

• 46.2%	of	tobacco	farmers	relied	on	agricultural	work	as	their	main	activity	and	
30.9%	of	current	farmers	relied	on	non-agricultural	work	

• Significant	proportion	of	former	tobacco	farmers	are	now	engaged	in	
nonagricultural	activities	! the	main	activity	of	more	former	tobacco	farmers	was	
non-agricultural	work	(31.6%)	than	agricultural	work	(25%)	

• Around	half	(55.2%)	of	never	tobacco	farmers	mainly	relied	on	agricultural	work		

• Over	70%	of	 individuals	 in	each	group	participated	 in	 farming	activities	within	
the	last	12	months,	which	is	quite	typical	in	the	agricultural	sector	

• Three	 quarters	 of	 tobacco-farming	 households	 participate	 in	 tobacco	 farm	
activities,	while	22.5%	participate	in	non-tobacco	farm	activities		



Farmers 
characteristics  
(Socio-
demographic 
profile)

 Current Former Never Total
Gender, in %     
Male 94.07 94.08 95.15 94.29
Female 5.93 5.92 4.85 5.71
     
Age (Years), in %     
21-35 9.61 3.95 2.42 7.07
36-60 64.21 52.63 50.91 59.31
>60 26.18 43.42 46.67 33.62
     
Marital Status, in %     
Never got married 5.32 7.89 1.82 5.09
Married 86.91 76.32 88.48 85.24
Divorced / separated 0.20 1.32 1.21 0.62
Widowed 7.36 13.82 8.48 8.81
Other 0.20 0.66 0.00 0.25
     
Education, in %     
No education / uncompleted primary education 5.93 1.97 3.03 4.59
Primary education 35.99 33.55 40.61 36.48
Secondary education 53.78 53.95 53.33 53.72
University 4.29 9.87 3.03 5.09
Master of Sciences 0.00 0.66 0.00 0.12
     
Main Activity, in %     
Agricultural work 46.22 25.00 55.15 44.04
Non-agricultural work 30.88 31.58 18.18 28.41
Home tasks 10.02 12.50 2.42 8.93
Retired / Adult 12.27 27.63 24.24 17.62
Unemployed (looking for job) 0.61 3.29 0.00 0.99
Observations 489 152 165 806
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Proportion	of	tobacco	revenue	to	total	household	revenue    
Tobacco	farmers	rely	heavily	on	tobacco	
revenue	to	provide	their	livelihood	

• For	the	majority	of	tobacco	farmers	(around	two	
thirds),	tobacco	revenue	represents	a	large	share	
of	total	household	revenue	

• What	is	even	striking	is	the	fact	that	for	almost	
40%	of	tobacco	households,	tobacco	revenue	is	
by	far	the	dominant	revenue	source	(above	90%	
of	total	household	revenue)	

• This	supports	the	notion	that	most	tobacco-
farming	households	are	focused	on	growing	
tobacco	as	a	main	source	of	their	livelihood	

• This	could	perhaps	be	attributed	to	the	tradition	
of	families	growing	tobacco,	to	the	generous	
subsidies	provided	by	the	Government	and	the	
contract	market	for	tobacco	leaf	(reasons	
confirmed	by	respondents	in	the	survey)

Tobacco farmers and tobacco revenue 



• 92% of current tobacco farmers reported receiving revenue 
from tobacco sales and almost the same percentage 
(91.4%) received tobacco subsidies, implying the strong 
connection between tobacco subsidies and tobacco 
farming 

• For most of them, the agricultural revenue comes 
exclusively from tobacco, as only 16% of tobacco farmers 
reported revenue from sales of non-tobacco crops and only 
6.1 percent received non-tobacco subsidies. 41.3 percent 
and 44.8 percent of tobacco farmers reported receiving 
wage or other revenue.  

• The results are very different for former tobacco farmers: 
only 37.5% generated agricultural revenue from crop sales 
(many of them ( 26.3% ) received non-tobacco subsidies), 
37.5% received wage revenue, whereas 52% reported 
receiving other revenue. This result suggests that former 
tobacco farmers have greatly shifted to other economic 
activities, rather than agriculture 

• On the other hand, over 73.3% of never tobacco farmers 
reported generating agricultural income, 72.1%  from other 
sources and 46.7% wage. A very small percentage of total 
farmers reported receiving enterprise income.  

•  

Percentage of Farmers Deriving Revenue from Main Sources 

 

Sales 
from 

tobacco

Sales from 
nontobacc

o crops

Tobacco 
subsidies

Nontobac
co 

subsidies
Wage

Enterpris
e

Other

Current (N=489) 92.0% 16.0% 91.4% 6.1% 41.3% 0.4% 44.8%

Former (N=152) 0.0% 37.5% n/a 26.3% 37.5% 4.6% 52.0%

Never (N=165) 0.0% 73.3% n/a 47.9% 46.7% 4.2% 72.1%



Table: Average household income from different sources (in USD)    • The concept of household revenue does not 
incorporate costs 

• To obtain a more comprehensive understanding of 
the livelihoods of the farmers, we need to 
calculate input costs and household labor costs 
and include them in the calculation of household 
income  ! Household labor cost is defined as 
total opportunity costs of household labor 

• On average, former tobacco former generated 
much higher household income than never 
tobacco farmer and current tobacco farmer. The 
average former tobacco farmer generated USD 
16451.56, while the average tobacco farmer only 
generated USD 12072.40 

• The higher household income of former tobacco 
farmers can be explained, among others, by 
shifting to non-agricultural activities and 
according to this, generating higher wage income 
and other income (mostly pensions, remittances, 
rent)

Estimating	real	economic	livelihood	of	the	farmers	(Average	household	
income	from	different	sources)

 Current Former Never
 

Income Income Income

Nontobacco crops profit
5819.01 5237.26 12519.78

N o n t o b a c c o c r o p s 
income 1290.27 1057.44 2600.89

Tobacco income -279.54 n/a n/a
Enterprise income

n/a -31854.55 -22145.45

Wage income 6456.02 7223.85 7915.71
Other income

10863.89 11119.98 6455.62

Total household income
12072.40 16451.56 12858.24

This points to the fact that stating the tobacco as highly profitable crop is 
unfounded. Results from the survey show that farmers who grow other 
crops earn higher incomes then tobacco farmers



       Tobacco Poverty
➢ The nationwide poverty rate in North Macedonia was 21.8% in 2020 

➢ Using per-capita household income, the poverty rate among tobacco farmers jumps dramatically to 22.6% (based on international poverty 
line of $1.90 a day per person) and to 30.6% (calculated with the national poverty line of $3,842.75 annual revenue for a four-person 
household) 

➢ Considering per capita income, current farmers have the largest incidence of poverty and never tobacco farmers have the lowest 
incidence of poverty, while current farmers have the largest incidence of poverty calculated based on the World Bank international poverty 
line and around the same with former tobacco farmers taking into account the national poverty line 

➢ Despite the high poverty rate, only a small share of tobacco farmers used some form of social assistance (4.5%). This indicates the small 
coverage of farmers with social protection or a lack of information for these farmers to apply for these benefits 

  

Poverty status

Poverty at $1.90 a day per 
person, PPP 2011

Poverty at national poverty line 
211,351 denars ($3,842.75), 

annual revenue for four-person 
household (2019) 

Current 
farmer

Former 
farmer

Never 
farmer

Current 
farmer

Former 
farmer

Never 
farmer

Headcount ratio measured per 
capita revenue (for all farmers 
N=745)

2.30% 
(N=479)

4.72% 
(N=106)

5.00% 
(N=160)

6.47% 
(N=479)

18.81% 
(N=106)

13.75% 
(N=160)

Headcount ratio measured by 
per capita income (for all 
farmers N=546)

22.59% 
(N=363)

10.81% 
(N=74)

12.84% 
(N=109)

30.58% 
(N=363)

31.08% 
(N=74)

22.02% 
(N=109)



ECONOMICS OF 
TOBACCO 
GROWING 

  

• A vast majority of farmers reported having a contract with a leaf buyer 
(95%)  

• The contract signed between the tobacco farmer and the tobacco leaf 
buyer states the purchase price by leaf type and the agreed quantity 

• Nevertheless, greater number of surveyed tobacco farmers are not 
satisfied with the amount received from tobacco sales (44% not 
satisfied vs. 28% satisfied) 

• The median sales revenues of tobacco leaf were 4,818 USD and the 
median sales price of tobacco leaf was 3.55 USD (The achieved price of 
tobacco leaf depends not only on the type of tobacco but also on the 
grade of tobacco leaf)

Region
Volume	sold	(tons) Price	per	kg	(USD) Sales	(USD)

Pelagonia
1.40	 3.58	 4818.18	

East
0.60	

3.64	 2181.82	

Southeast
1.20	

3.38	 4272.73	

Total
1.40

3.55 4818.18



Median	input	costs	for	current	and	former	tobacco	
farmers	by	region	(USD)

• Tobacco farming is input intensive, both in terms of direct 
inputs such as fertilizers and chemicals, but also farm labor, 
both hired and household 

• Consistent with research in other countries, labor and non-
labor input costs for growing tobacco are typically very 
high in North Macedonia, particularly compared to most 
other crops 

• Farmers' tobacco and nontobacco input costs vary 
considerably by region 

• Median tobacco input costs are higher than median 
nontobacco input costs  

• Tobacco farmers typically use significantly fewer inputs for 
nontobacco crops during the tobacco-growing season 

• It is important to consider that many (30%) tobacco 
farmers are also growing nontobacco crops  

 
  Tobacco input Nontobacco input

 Region Median Median

Current farmer Pelagonia 337.27 USD 109.09 USD

 Southeast 545.45 USD 600.00 USD

Former farmer Pelagonia n/a 218.18

 Southeast n/a 290.91



➢ Compared to former tobacco workers or never 
tobacco workers, the median current tobacco 
farmer devotes more time to growing crops

➢ Median male individual worked 1400 hours on 
tobacco cultivation, while the median female 
individual worked 1260 hours

➢ Both the median male and the median female 
tobacco farmers dedicate 640 hours to 
nontobacco crops in addition to the hours spent 
on tobacco cultivation

➢ The median never tobacco farmer spends more 
time to cultivating his crops than the former 
tobacco farmer, but less than the median current 
tobacco farmer 

➢ In almost all farmer categories and age groups 
male farmers spend more time farming than the 
female farmers

Age
Tobacco farmers

Former tobacco 
farmers

Never tobacco 
farmers

Tobacco Nontobacco Nontobacco
Male Female Male Female Male Female Male Female

<15 207.5 1800 8 400 90 n/a 10 n/a

15-20 1278 1260 120 150 144 750 135 112.5

21-35 1230 1152 336 396 800 700 270 600

36-60 1536 1350 808 730 900 990 1540 1500

>60 1455 1155 912 740 1200 960 1200 960

All 1400 1260 640 640 1000 900 1260 1080

Median	hours	worked	by	farming	household	members	by	gender,	age	and	
tobacco/nontobacco	crops



Median	profits	per	hectare	(in	USD)	–	current,	former	and	never	tobacco	farmers➢ Due to the exceptional labor-intensity of tobacco 
growing (larger number of hours) and large 
engagement of household labor, tobacco farming 
incurs high opportunity costs 

➢ Current tobacco farmers’ median perceived 
profits per hectare from tobacco are higher than 
perceived profits from nontobacco crops, while 
median real profits from tobacco are negative 

➢ The median “perceived” profit from growing 
tobacco was $7,022 per hectare and the median 
“real” profit was –987.98

➢ When costs are taken into account, tobacco 
farmers' real profits from nontobacco crops are 
higher than former and never tobacco farmers' 
real profits per hectare

➢ For the current tobacco farmers, their median 
perceived profit for their nontobacco crops was 
$2,561.4/hectare while the median real profit 
was $604,20

 Tobacco Nontobacco

 Perceived Real Perceived Real

 Median Median Median Median

Current 7022.73 -987.98 2561.39 604.20

Former n/a n/a 4045.46 472.11

Never n/a n/a 5654.73 390.77

Total 7022.73 -987.98 2901.48 479.62

The median current tobacco farmer grows other crops more profitably 
than the median former tobacco farmer or never tobacco farmer (it 
incurs lower input costs) 

Even though the livelihood of the tobacco framers is not lucrative as perceived, 
the majority of surveyed farmers do not rely on loans to finance their tobacco 
farming activities. Out of 489 tobacco farmers, only 48 farmers reported 
needing credit

Tobacco farming Profit and Other crops Profit (Perceived versus Real Profit)



I'm used to growing tobacco

Availabity of land

Existence of prepared market

It was the only culture from which you could gain a profit

Weather

Good shmulahons by the tobacco companies

It was a very profitable venture

Influence by other tobacconists

Other

To pay the significant debts from the tobacco company 6,75%

10,84%

20,45%

28,02%

30,88%

37,63%

65,24%

72,39%

76,69%

86,50%

➢ The most common reason was farmers' 
familiarity with tobacco cultivation (86.5%) 

➢ More than 70% of tobacco farmers also 
reported that availability of land and 
existence of prepared market are important 
reasons for keeping cultivating tobacco 

➢ 65% of respondents see tobacco as the only 
crop from which they could gain a profit, but 
less than one third perceives growing tobacco 
as a very profitable venture 

➢ 77% of tobacco farmers stated that if the 
subsidies are taken away, they would stop 
growing tobacco 

➢ For families that have traditionally grown 
tobacco, this is understandable, since 
switching to other crops is resource-
demanding and sometimes skills-demanding 
and the incentives provided by the 
government in terms of subsidies and 
prepared market for tobacco leaf leaves them 
expecting a sure revenue, even if it is not 
large 

Current tobacco farmers’ reasons for growing tobacco
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5957
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Tobacco farmers

If the subsidies are taken away, would the tobacco farmer stop growing tobacco? 



➢ The main reason stated for switching away 
from tobacco leaf production was the low 
prices that they receive for their product 
(69.7% of respondents) 

➢ The second major explanation was unfair 
grading of their tobacco leaves (57.89%) – 
this has been repeatedly subject to 
dissatisfaction of tobacco farmers 

➢ Almost a quarter of respondents have 
switched to other more economically 
attractive alternatives  

➢ Almost 20% said that the inability to sell 
the crop or part of it discouraged them 
from continuing to grow tobacco 

Reasons for former tobacco farmers to switch to growing other crops

Low prices

Unfair classifica\on

Other

More ajrac\ve alterna\ves

Impossibility to sell the culture or part of it

Rela\ons with the contrac\ng company

Addi\onal services

Land impact 3,95%

4,61%

6,58%

19,74%

23,68%

23,68%

57,89%

69,74%



Satisfaction	of	tobacco	farmers	

• Subsidies for tobacco farming encourage 
farmers to continue or increase production 

• 50% of tobacco farmers based their decisions 
to grow other crops upon the amounts of 
subsidies they receive for those crops 

• Over half of tobacco farmers (54.3%) claim 
that the subsidies did not improve their 
standard of living, while 38% said subsidies 
improved their quality of life 

• For tobacco farmers in North Macedonia the 
subsides are additional income which enables 
them to survive but not as a measure for 
increasing their productivity or sustainability

Do subsidies affect your decision to grow other 
crops?
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Has the increase in subsidies improved your 
standard of living?
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Sa\sfac\on with the grade given for tobacco crop
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Tobacco farmers
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• Almost	all	tobacco	farmers	in	all	major	tobacco	growing	
regions	have	signed	contracts	with	tobacco	leaf	buyers,	
only	5%	have	reported	being	independent	farmers	

• 57%	of	the	tobacco	farmers	are	satisfied	with	the	
concluded	tobacco	agreement,	while	36%	gave	negative	
response	to	the	question	

• Around	half	(49%)	of	tobacco	farmers	expressed	the	
dissatisfaction	of	the	appraisal	of	the	grade	of	their	
tobacco



• 44%	 of	 tobacco	 farmers	 were	 not	 satisfied	
with	the	amount	they	got	from	tobacco	sales	
in	2021,	while	27%	were	satisfied	with	it	

• Even	 though	 farmers'	 livelihoods	 are	 below	
national	 average	 and	 a	 high	 percentage	
expressed	 dissatisfaction	 with	 their	 crops,	
55%	 answered	 positively	 when	 asked	 how	
satisfied	they	were	with	their	lives	

Sahsfachon with amount tobacco farmer they got from 
tobacco sale in season 2021

0

50

100

150

200

Very unsa\sfied Unsa\sfied Sa\sfied Very sa\sfied I do not know the sum

135

5

132

198

19

Tobacco farmers

Sahsfachon with life as a whole
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Child	Labor		
	
	

• Children's help in Harvest of tobacco is 2.3 times more common compared to 
children's help in harvest of other crops 

• Children are not engaged in activities related to Pesticide/herbicide application 

• Household children's are mostly used for tobacco harvest (28%), for transplanting 
the tobacco leaf (27%), and nursery (26 percent) 

• Most of the children help in post-harvest activities such as curing tobacco leaves 
(6 percent), land preparation (4 percent), and marketing (3 percent)

Child agricultural 
labor (<15 years 

old) – Help of 
children for task 

related to tobacco 
cul\va\on

3%

6%

28%

4%
2% 27%

4%

26%

Nursery Land prepara\on Transplan\ng Pes\cide/herbicide applica\on
Field tending Harvest Post-harvest (including curing) Selling and marke\ng



WELL-BEING OF FARMERS

• The possession of capital and durable consumer 
goods has a significant impact on the income 
status of households, but also on their future 
well-being 

• Current farmers, on average, have the lowest 
level of accumulated household and agricultural 
assets, compared to former farmers and never 
farmers. It is particularly important to point out 
that, in terms of types of assets, never farmers 
have the highest level of agricultural assets 
($5,755), while current farmers have the lowest 
agricultural assets in the amount of $3,945 (Figure 
37) 

• The results shows that a significant gap exists 
between farmers' position and the prospects for 
progress as compared to non-agriculturally 
oriented residents

U
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0 US$

3.500 US$

7.000 US$

10.500 US$

14.000 US$

Current farmer Former farmer Never farmer

13.339 US$

11.614 US$
10.059 US$

5.755 US$
5.082 US$

3.945 US$

1.716 US$2.126 US$2.599 US$

5.868 US$
4.406 US$

3.515 US$

Average	value	of	Assets	by	types	among	Current,	Former	and	
Never	Farmers	(USD)



Individuals reporhng 1-4 main symptoms of green tobacco 
sickness symptoms (current tobacco farmers)
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Over	the	age	of	60,	4.76	percent	of	male	current	farmers	
and	2.99	percent	of	female	current		farmers	display	
some	of	these	symptoms

The most serious symptoms of green tobacco sickness 
were reported by men aged 36 to 60 (7.2%) and 
women aged 36 to 60 (6.63%)

HEALTH STATUS - GREEN TOBACCO 
SICKNES



CONCLUSIONS

• Tobacco cultivation is not as profitable as has been traditionally 
suggested ! Around half tobacco farmers are not turning a real profit 

• Growing tobacco is most labor intensive requiring many hours of work 
and effort thereby generating very high household—i.e., unpaid— labor 
costs (! a typical current tobacco farmer dedicates a lot more time to 
growing tobacco than a former or never tobacco farmer dedicates to 
their crops) 

• Former tobacco farmers have greatly shifted to other economic activities, 
rather than agriculture and have a more diversified economic profile 

• According to per capita income, current tobacco farmers have the highest 
incidence of poverty and never tobacco farmers have the lowest 

• Input costs for growing tobacco are typically very high in North 
Macedonia, particularly compared to most other crops 

• Children's help in harvest of tobacco is 2.3 times more common 
compared to children's help in harvest of other crops. 

• 77% of tobacco farmers stated that if the subsidies are taken away, they 
would stop growing tobacco 



RECOMMENDATIONS
• Results in our study suggests that shifting to non-tobacco crops may result in better livelihoods for many tobacco farmers. 

The government should create comprehensive evidence-based policies to incentivize farmers to shift from tobacco farming 

• The government should create educational programs with which it will educate farmers on different crops alternatives that 
bring higher income and which are suitable for local conditions. These kind of information and education will motivate 
farmers to seek alternative crops and switch to more lucrative crops 

• The government can establish financial and non-financial incentives to encourage cultivation of non-tobacco crops. This 
could be done by increasing subsidies for strategic non-tobacco crops, low interest credit program and allocation of state 
agricultural land. The goal is to increase the arable land with strategic crops wheat, corn, barley and sunflower, by securing 
and allocating additional agricultural arable land for the farmers. In this way, the total annual domestic production of strategic 
crops in the country will increase and the dependence on imports of these crops will be lower 

• The Government should provide education on the opportunity costs related to cultivation of different crops. Many tobacco 
farmers are not aware of how much time they devote to their own crop cultivation. Better explanation of these costs may 
encourage farmers to move to opportunities that are more lucrative 

• In order for farmers to be motivated to grow other more viable crops the government should ensure more security in the 
produced quantity and price and predictability in the contracts. This should connect farmers to processing factories to 
establish long-term relationships for non-tobacco crops growing 

• To improve productivity of alternative farming activities, government should increase  their investments in improvement of 
the quality of soil and improvement of irrigations systems



Thank you for your attention!



Variables Coefficient Standard error
Area tobacco, ha -0.002 0.042
Area cultivated, ha --0.119*** 0.036
Household size 0.015 0.028
Wage employment, log 0.422*** 0.101
Household labor hours, 
log

- -0.530*** 0.106

Head of household age 0.003 0.003
Household total assets, 
log

0.106** 0.048

Constant 5.412*** 0.679
Observations 76
Adjusted R-squared 0.551
F-statistics 14.139
Durbin-Watson statistic 1.719

Regression Results: Predicting Farmers’ Income

Farmers with larger cultivated area tend to use 
more agricultural and labor inputs. 

Wage from employment has positive impact 
on farmers’ income. 

Farmer income is negatively affected by 
household labor hours spent on agricultural 
activities.

For analysis of the main variables that predict farmers’ income, we use an ordinary least squares regression model. The regression specification follows: 
  

 
  
Where  indicates household,  indicates time, income indicates log of total household income per acre of farming land and tobacco indicates the share of household’s 
land for tobacco farming. The  vector incudes household characteristics such as total cultivated area in hectares, household size, log of wage from employment, log 
of household labor hours, head of household age and log of household total assets.

𝒍𝒐𝒈(𝒊𝒏𝒄𝒐𝒎𝒆)𝒊𝒕 = 𝜷𝟎 + 𝜷𝟏𝒕𝒐𝒃𝒂𝒄𝒄𝒐𝒊𝒕 + 𝚼𝑿𝒊𝒕 + 𝒖𝒊𝒕

𝒊 𝒕
𝑿



Variables Coefficient Odds ratio Standard error
Household labor hours, log -1.264 0.283 2.829
Head of household age -0.039 0.962 0.060
Household size -0.349 0.706 0.614
Years of education, household head 0.982** 2.669** 0.470
Household profit per ha, log 0.181 1.198 1.791
Agricultural farming sales, log 0.160 1.174 2.942
Total cultivated land in ha 1.561 4.763 1.010
Total land for tobacco in ha -0.595 0.552 0.988
Wage income, log -3.698 0.025 2.492
Total assets, log -1.528 0.217 1.132
Constant 17.283 / 25.978
Observations 67

22.029,  
Cox and Snell’s 0.280
Nagelkerke’s 0.574

Logistic Regression Analysis of Willingness to Switch to Alternative Crops

Odds of a farmer who is educated to switch to other crops 
are 2.66 times higher than those of farmer who is not 
educated
By becoming more educated and informed, tobacco farmers can make better 
decisions and perhaps switch to alternatives



VARIABLES IF GREEN TOBACCO SICKNESS 
SYMPTOM:2-4

  
If tobacco farmer    2.809954***
 (0.866650)
Age   -0.030956**
 (0.012502)
Hours worked 0.000302
 0.000212
Cost of Pesticide 0.000678
 0.000686
  
Observations 407 After adjustment 

Log	Regression	of	Green	Tobacco	Sickness	Symptoms	using	the	
Method:	ML	-	Binary	Logit		(Newton-Raphson	/	Marquardt	steps)	

The largest predictor of green tobacco sickness 
symptoms is tobacco farming.

The	dependent	variable	is	if	respondents	
reported	2	to	4	GTS	symptoms	in	the	last	30	
days.	



➢ The	mean	input	cost	was	
$280.3,	and	the	median	was	
$118.2.	

INPUT

PROPORTION	OF	
FARMERS	WHO	
USED	THE	ITEM	

(N=489)

AVERAGE	COST	
(USD)

Non-organic	fertilizer 64.82% 221.71	

Organic	fertilizer 31.90% 156.17	

Pesticides 64.21% 81.93	

Gasoline	for	tobacco	growing	equipment 25.56% 232.65	

Oil 84.25% 572.41	

Backpack	sprayer 31.90% n/a

Rollers 7.77% n/a

Sprayer 48.47% 211.82	

Renting	equipment	/	livestock 5.52% 90.91	

Transport	(to	market) 56.44% 85.62	

Water	pump 20.85% n/a

Mattock 83.44% n/a

Other 11.04% 181.82	

Main	inputs	for	tobacco	farming	and	average	cost

➢ Tobacco	farming	is	labor-	and	input-intensive,	resulting	in	high	
production	costs.

➢ Tobacco	farming	mainly	incurs	higher	input	costs	compared	to	non-tobacco	farming.	

➢ Fertilizers	were	the	most	
common	and	one	of	the	
consistently	largest	expenses

➢ The	average	cost	for	those	
purchasing	non-	organic	
fertilizer	was	$221.7,	and	
$156.2	for	organic	fertilizer



Input

Proportion of 
farmers who 

used the item 
(N=489)

Average cost 
(USD)

Non-organic fertilizer 24.74% 177.27 

Organic fertilizer 8.38% n/a

Pesticides 19.84% 127.27 
Gasoline for nontobacco growing 
equipment

8.59% 272.73 

Oil 26.18% 128.00 

Backpack sprayer 5.32% n/a

Rollers 0.61% n/a

Sprayer 16.56% n/a

Renting equipment / livestock 0.61% n/a

Transport (to market) 14.11% 181.82 

Water pump 11.04% n/a

Mattock 19.84% n/a

Other 2.66% n/a

Tobacco	farmers	inputs	for	cultivating	nontobacco	crops

➢ Among	tobacco-growing	households,	
the	mean	input	cost	for	non-tobacco	
production	was	$143.3,	and	the	median	
was	$127.3.

➢ The	most	common	inputs	were	oil	
(26.2%	of	tobacco	farmers),	non-
organic	fertilizer	(24.7%),	mattock	
and	pesticides	(both	20%).

➢ Transport	to	market	was	reported	with	
the	highest	average	input	cost	($181.8)	
but	used	by	only	14.1	percent	of	the	
farmers.	



➢ The	average	input	cost	was	
$175.8	and	the	median	was	
$54.55.	

➢ The	average	cost	of	non-organic	
fertilizer	is	lower	$139.0,	while	
the	average	cost	of	organic	
fertilizer	is	higher	($200).

➢ Former tobacco farmers rented 
equipment at roughly the same rate 
as tobacco farmers.

Input
Proportion of 
farmers who 

used the item 

Average cost 
(USD)

Non-organic fertilizer 61.18% 138.96 

Organic fertilizer 47.37% 200.00 

Pesticides 61.84% 153.04 

Gasoline for nontobacco growing 
equipment

25.66%
59.09 

Oil 52.63% 309.09 

Backpack sprayer 24.34% n/a

Rollers 5.92% n/a

Sprayer 32.24% n/a

Renting equipment / livestock 5.26% n/a

Transport (to market) 31.58% 54.55 

Water pump 46.71% n/a

Mattock 76.32% n/a

Other 16.45% n/a 

Former	tobacco	farmers’	main	inputs	for	cultivating	
nontobacco	crops



We	 calculate	 labor	 costs	 by	 multiplying	 the	
agricultural	 minimum	 hourly	 wages	 ($2.29	
for	tobacco	and	$1.65	for	non-tobacco	crops  )	
by	the	number	of	household	labor	hours	 


