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Preface

Aligned with global agricultural advancements, Bangladesh s undergoing a significant shift from
comnventional methaeds to a modem, technology-driven system for vegetable and crop production.
This evolution s tansforming the sector from subsistence farming into a vibrant commercial
industry, substantially increasing national yield and securing Bangladesh's position as the wordd's
third largest vegetable producer, Rising consumer demand for vegetables—essential for creating
palatable, nutritious, and balanced diets—highlights the crtical importance of this transition,
Preducing safe, high-quality vegetables and crops relies on a stable foundation of core agrcultural
principles, which must be upheld even as continuous improvements are adopted. To propel this
vital sector forward, the Patakun Society is preparing to launch the "Ecology Friendly Safe Vegeta-
bie and Crop Production and Marketing” Value Chain sub-project, under the umbrella of the Rural
Micro Enterprise Transformation Project (RM1TP). This inttiative will directly engage 11,500 vegeta-
ble and crop farmers in Kamalganj upazila, Moubibazar district. Its primary ohjective is to clevate
the incomes of maminal farmers and micro-entreprensurs by providing them with eco-friendly
technologies and practices. Key interventions include soil testing, ormganic fertilizer and pesticide
application, Good Agricultural Practices (GAF), access to quality seeds and secdlings, and nursery
development—integrated throughout the entire cycle of safe production, processing, and market-
ing. The accompanying book, "Building Green Communities: How Eco-Friendly Farming and
Innowation Improve Livelihoods in Kamalganj, Bangladesh,” documents the tangible achievements
and lessons leamed from this project’s implementation. | am confident that the knowledge and
skifls disseminated through this project will establish an enduring model of ecological farming and
sustainable agricultural practice, Moreover, the introduction of new value-added products wall
unlock fresh market opportunities for micro-entreprencurs. | extend my sincers best wishes for the
resounding success of this trensformative initiative,

Chairman
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Foreward

The primary driving force of Bangladesh's economy and fivelihood is agriculture. it plays a crucial
rale in the prosperity of a vast population by enhancing productivity and incame, fulfilling nutrition
al needs, and creating employment for men and women i rural areas. To meet the country’s
increasing demand for vegetables, farmers are currently using excessive chemical fertifizers and
harmful pesticides. This, on one hand, is destroying soil health and the natural seff regulating
capacity of ecosystems, and on the other hand, is having multifaceted negative impacts an the
ervironment and public health, The organic matter content in agricultural land has decreased from
5% to a current level of 0.9%. As a result, the number of microbes in the soil is continuously declin
ing, and soil functionality is seversly impaired, leading to the disruption of the natural balance of
the ecosystem. Excessive use of chemical fertilizers and pesticides in agricultural land is also
increasing greenhouse gas emissions and environmental pollution. With the support of the Palli
Kama-Sahayak Foundation (PESF), the "Ecology Friendly Safe Vegetable and Crop Production
and Marketing” Value Chain sub-project is being implemented in Kamalgan] Upazila of Moulviba
zar district by the omganization *Patakuri Society”. This project is assisting fammers in producing and
marketing various vegetables and other crops in an envimpnmentally friendly manner. With
financial assistance from the IFAD, DANIDA, and PKSE the RMTP project is implementing
approximately 30 sub-projects in the horticulture sector across the country. Through this praject,
various technologies are being extended to the farmer level, which plays a supportive role in
ervironmental protection and mitigating the adverse effects of climate change: On behalf of the
organization, | extend heartfelt thanks and gratitude to PKSF for enabling the publication of a
research-based book titled *Building Green Commumnities: How Eco-Friendly Farming and Innova
tion Improve Livelihoods in Kamalgan, Bangladesh'' on the ongoing sub-project in Kamalgan)
Upazila. | believe this book will inform project members and other farmers about environmentally
friendly and climate resilient technologics and inspire them to adopt these technologies in their
own farming practices.

Mol

Chief Executive
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The "Ecology-Friendly Safe Vegetable and Crop Production and Marketing Value
Chain Sub-Project,” implemented by the Patakuri Society in Moulvibazar District,
aimed to boost smallholder productivity and promote environmental sustainability
through eco-fmendly agrcultural practices Key interventions included
eco-friendly vegetable production, vermi-compaost production,
establishment of collection points, and community-based tourism (CBT). The
project used a mixed-method research design, including surveys and interviews,
to assess outcomes. Findings highlighted that eco-fiendly practices, especially
grafted tomato production, were economically viable, with significant technical
efficiency gains identified. Vermi-composting proved effective for soil manage-
ment but faced market access challenges. CBT contributed positively to local
development, though infrastructure and financing issues persisted. Overall, the
project exemplified the benefits of sustainable agricultural practices and commu-
nity engagement and offers insights for future rural development initiatives in
Bangladesh.

Ecology-Friendly Safe Vegetahle and Crop
Production and Marketing Value Chain Sub-Project
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Sustainable agriculture is vital for economic growth, food
security, and environmental conservation. In Bangla-
desh, eco-friendly farming practices are essential for
long-term agnicultural productvity and rural income.
Grafted tomato cultivation is popular for its higher yields
and disease resistance, while practices like integrated
pest management and organic inputs enhance soil
health and farmer income. Vermicomposting improves
soil structure and nutrient retention, benefiting small-
holder farmers through initiatives like the Rural Microen-
terprise Transformation Project which promotes sustain-
able practices. Efficient marketing through collection
points reduces post-harvest losses for perishable crops
like tomatoes. Additionally, community-based tourism
regions like Moulvibazar fosters socio-economic devel-
opment and cultural preservation. This study highlights
how sustainable agricultural practices and communi-
ty-driven initiatives can improve livelihoods and promote
environmental sustainability in Kamalganj upazila.
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Value Chain
Efficiency
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1. To examine the adoption of eco-fnendly farming practices on economic viability and productivity and its determinants.
2. To evaluate the role of community-based tourism (CBT) in promoting socio-economic development and gender empowerment.
3. To investigate the impact of vermi-compost production on the household welfare.

4. To examine the impact of collection points on value chain efficiency of vegetable production.
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Research design

Data type
Sample size

Data collection methods :
FGDs

Kl

Data collection period
Main Analytical tools

: Mixed (quantitative and qualitative methods)
: Cross-sectional.
: 210 grafting-based fomato farmers &

40 stake holders of CBT.
FGD, KlI, Survey

: Grafting fomato & vermi-compost
: Community-based tourism
: September, 2025

-Stochastic Frontier Analysis (SFA)
Thematic Analysis

«Gamrett’s Ranking Technique
Propensity Score Matching (PSM)
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4.1 Profitability and eco-friendly practices’ impact on technical efficiency

4.11 Descriptive statistics

The descriptive statistics of socio-economic chamacteristics of tomato farmers in Kamalganj upazila, the status of eco-friendly practices, and the input used
by sampled tomato farmers are presented in Table 1 The average age of tomato farmers was 42 years in the study area, which indicates that most of the
tomato farmers were in their middle and active age. Middle-aged farmers are more involved in vegetable production due to their risk-bearing capacity and
considerable expenience (Hasan et al, 2025). The household heads had an average of five years of schooling, indicating that most tomato producers had
completed primary education. Education is a crucial factor to increase awareness and adoption of good agricultural practices (Hasan et al, 2024). Our
findings indicate the limited adoption of eco-friendly practices. The average household size of fomato-growing households was 5 members, indicating that
a medium-sized family may provide adequate labor for grafted tomato production, which is labor-intensive in Bangladesh. The national rural average family
size is also around five members (BBS, 2023). In the study area, the average number of eaming members per household was one, suggesting a low depen-
dency ratio. The agricultural sector is male-dominated (Peralta, 2022), which aligns with the findings of this study stating that 91% of households were headed
by males in the study area. The majority, 33%, of farmers (ie, household heads) were mamied, indicating family siability, which may favorably affect labor
allocation and management. Viegetables, specifically tomatoes, were the main source of income for 95% of respondents, indicating a high level of specializa-
tion in vegetable farming. Such specialization may reduce inefficiency in vegetable production by enhancing technical knowledge and skills (Hasan et al,
2020). The tomato growers had a mean experience of 22 years in vegetable cultivation, which is likely to positively influence the productivity of grafted tomato
production. Access to extension services from government and non-government institutions was relatively high in the study area, estimated at 83%, which
is encouraging, as extension services, training, and credit play a crucial role in promoting eco-friendly practices and advanced production techniques. Access
o fraining and extension services has a positive impact on productivity (Antwi-Agyei and Stringer, 2021; Hossain and Rahman, 2021; Boothby et al, 2010).
Also, limited credit availability may constrain the adoption of eco-friendly practices, which may often require a handsome amount of investment (Zhang et
al, 2025). In the study area, 53% of farmers received training, but only 23% of farmers had access to credit for tomato production. The descriptive statistics
on the land tenure system show that 57% of farmers grew tomatoes on their own tand, 33% on leased land, and 10% under mixed tenure amangements. This
distribution indicales a considerable share of tenant farming.




Table 1. Descriptive Statistics
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The adoption of eco-friendly practices emong omato farmers was vaned and specifi-
cally focused on pesticide reduchon.  About 53% of fammers produced  grafied
saplings in their own bomestead area or nursery, while #1% purchased grafied
seedlings from o local market or nursery. The average time o adoption of grafting
techniques was 5 years among tomalo producers. Regarding omganic $oil mansge-
ment, 449 of farmers applied vermi-compost to produce tomatoes, while cow dung
remained the main onganic inpot in the study area. About 94% of fanmers applied cow
dung 85 omganic ferblizer for tomato production. The high use of cow dung reflects
traditional organic pactices, whereas vermi-composting, being o relatively modem
method, remains less adopted. The use of pest management practices such as yellow
sticky papers [(459%), pheromone traps [429%), eand mulching films (749%) shows
growing awareness of non-chemical pest control These practices are essential for
damage. Table 1 also shows that the average yicld of grafted tomato was 68510 Kg per
hectare, with a standard deviation of 672465 Kg, indicating & considerable vaniability
in yield among farmers. This may be the result of differences in management practic-
es, technodogies, and input application: The mean landholding among tomato farmers
was (.26 ha in the shudy ares, suggesting smallholder fomaio producers in Bangls-
desh. The per hectare average cost of materials, imigation, and tractor of tomato
production in the shady area were calculsted to be 705803 Tk, 31257 Tk, and 30,234
Tk Respectively. These findings are consistent with other studies, for mstance [Das
and Jahan, 2022). The mean amount of labor was calculated to be 323 man-days per
hectare, indicating the lsbor-intensive nature of tomato production in the shudy srea.

Male-haaded ¢

hausetalds




4.1.2 Profitability of Grafted Tomato
Production & Mixed Cropping

Table 2 represents the profitability analysss of grafted tomato production in Kamalganj upazila
The findings demonstrated the impact of variows costs and retoms on iomeato growers” profit-
abifity and its economic viahility. The findings show that the per hectare average cost of
production was calculated 1o be 1057161 Tk The total varable cost of tomato production in the
shaly area amounted 1o 872,494 Tk, involving seediing, skaking, vermi-composting, chemical
fertifizer, and plant protection materal costs: The iotsl fived costs, indluding family labor and
land use, sccounted for 184667 Tk. The cost of labor, tand use, and physical mput materials
weere the: major condributors o the cost of fomaio production. Tomato fammens recenved a fotal
retumn of 1507220 Tk, resuifing in a gross mangin of 634726 Tk and a net profit of 450059 Tk
The benefit-cost abo of tomalo production wes calculsted to be 143, suogesting
grafting-based tomato production was profitable. Farmers gained 143 Tk for every 1 Tk invest-
The profitability findings from this study are consistent wath the previous studies that indicate
significant economic: benefits of tomato production. The average BCR of 143 that indicates a
positive retum on imvestment = somewhat moderate compared to BCR values eporied for
other regions. For example, past studies reported the BCR of 189 (Yunus et al, 2023) and 130
(Hasan and Bai 2016) for conventional tomato farming in Mymensingh, Bangladesh. The
sampled tomato producers of this study used the BARI-B hybrid vaniety of tomato. The BCR of
this variety was found to be 264 (Hajong et al, 2018} in Jessore district and 185 {Samshunnahar
et sl, 2006) in Rajshahi district of Bangladesh. The incidence of flood during the production
period in some part of the shudy area s the main reason for the lower BCR findings of the
BARI-8 vaniety in this study. Additionally, the price of inputs and oulputs, whether farm-gate or
market, is both time and location sensitive and affects both the cost and retums, and that can
be another reason for 3 lower BCR than the eference BCR. Also, vanshions in BCR are atiribot-
abie to differences in farming systemns, input costs, and local agro-ecological conditions.
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However, the considerable input costs observed in this sludy, particularly for vermi-composting and
mulching, reflect the emphasis on sustainable omanic amendments and soil cover fechnigues. These
practices are known to enhance soil health and reduce chemical dependency (Manzoor et al, 2024} The
prafitability scenano of the study area supports the sustainability of tomato production. Because the
application of organic fertilizer and eco-fnendly techniques enhanced both yield and production quality,
thereby improving profisability (Laily ot al, 2021). Labor remains a significant cost component of
grafting-based tomato cultivation, constituting 5 considerable amount of total expenses when including
hired and family labor, highlighting labor-intensive activities such as staking, mulching, and pest manage-
ment. The net profit and benefit-cost ratio (BCR) increased under the mixed cropping system in the study
area [able 2 shows that the BCH became 150 for the tomato producers who adopted the mixed cropping
farming system, which was 143 for the mono cropping system. The per hectare net margin also increased
from 450053 Tk to 550719 Tk on average in the stody area

Since the farmers incorporated high-value vegetables and erops like French beans, radish, and potatoes
with tormato, they recened a higher return for their vegetables. Also, they did not apply additional physical
inputs except seed and saplings for these additional vegetables, which saved their cost. Thus, mwed
cropping genemted several benefits (o the agricultural system in the study area by reducing the demand
for synthetic inputs. The system benefited farmers in terms of health and economics by demanding lower
application of chemical inputs, contributing to food safety for consumers, and lessening the damage to
the ecosystemn and environment compared to & mono-cropping system. Overall i has incressed the
mcome of farmers who are involved with mixed cropping systems in their tomato cultivation. Previous
studies also documented the agronomic and socio-economic benefits of mixed cropping. For exampls,
Horner et al. (2019) found that intercropping field pea varieties increased yields and improved root micro-
bial communities, while Tang et al. (2024) found that multiple cropping enhanced soil bactenal diversity
and fertility in paddy fields. Halandaité et al (2024) highlighted improvements in biodiversity and ecosys-
tem services under multi-cropping systems, and Yao et al. (2024) demonstrated that mixed cat-field pea
systemns increased forage yield and quality. Beyond productiaty, Shaibur et al. (2021) showed that mixed
cropping in Bangladesh improved farmers’ income and employment opportunities,

Grafted Tomato Production
Profitability in Kamalganj

Mixed cropping systems
significantly enhance profitability
and sustainability in grafted tomato
production.




4.1.3 Model Specification Test Resuits

Table 3 compares the Cobb-Douglas and Translog produciion functions for estimating technical
efficiency by following the stochastic frontier approach. The Cobb-Douglas production function,
with 25 parameters, yielded a log-likefihood of -140.67, an AIC of 16789, and a BIC of 20178 In
contrast, the Transiog production funclion, with 40 peemeters, estimated a log-Fkelihood of
-IB6A5, an AIC of 19333 and a BIC of 2BO36 Since the Cobb-Douglas production function has
both lower AIC and BIC than the Translog function, the findings indicate that the Cobb-Douglas
production function should be preferred over the Translog production function. Consaquently, the
Cobb-Douglas production function was chosen for estimating technical efficiency in the sampled
tomato fams:

Table 3. Specification of model for efficiency estimation.

Null BEypethasiz DF Log likekhood value __ AIC' BIC"
Cobb-Daongles productian fmchon 26 14067 16789 20178
Trans-loz production fonction 40 -186 45 193 35 280 35

DF-degrees of freedom  AIC-Almke mformation criterion. BIC Eayesion information eriterion.
Soarce: Authors” axtimation. 3015

4.1.4 Estimates of stochastic production frontier

The estimated pammeiers of the siochesiic prodoction function, using mmdamuem fikelihood
estimation [(MLE), are reported in Table 3. The date analysis was conducted in STATA 18 software
Table 4 represents a significant Wald Chi-square statistic (Le, -14067), soggesting that the joint
gifect of all independent vanables on tomaio oufput is statistically significant. This indicates that
the model i well fitted. For ease of inferpretation, all input and output variables were normalized
by dimading them by their respective sample means. This nomalizalion permits the estimated
first-order parameters of the Cobb-Dougles production function o be interpreted as partial output
elasticitics with respect to a unit change in each input varable, while holding all other mputs &t
their sample mesn values (Huang et al, 2016)

Table 4. Estimates of stochastic production
frontier and technical inefficiency model.
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[able 4 also shows that the estimated coefficients of land (significant at the 19 level), labor [significant st the 196 level), and tractor (significant at the 5% level) had expocted
positive signs and wore statistically significant. The elasticities of lend, labor, and tractors were estimsted to be 0273, 0062, and 0057, respectively. These elasticities suggost
that kand was the most essential input of tomato production, followad by amount of labor and tractor cost. These findings emphasize the favorable impact of land and labor
on tomato producton and align with the theory of production economics, which states that output is @ function of both fixed and varisble mput. However, the estimated
coefficient of material cost was -0037, which had a negative sign and was statisticslly significant at the 5% level This implies that the reduction of 19 cost in physical input
could increase 3.7% of tomato produchon in the study area.  The negative impsct of matenal costs on production underscores the importance of cost-effective mput
managemernt in fomato cultivation,

lomato production in Bangladesh is labor intensive, and for this reason, land and labor are the dominant contnbutors to it {Mitra and Yunus, 2018), which is consistent with
this study's findings. Previous studies (g, Younas ot al, 2024; Hasan et al, 2020; Sibiko et al. 203; Dipelou and Akinbode, 2008) also reported that the lamer fanm sizes
and increased labor inputs could enhance productivity. The insignificance of imgation costs in this study contrasts with expectations, possibly due to the study area's
reliance on natural rainfall, reducing the need for imoation, However, this finding s also consistent with the prior ressarch, indicating that water availahility and imigation
practices can significantly affect crop vields (Hassan at al, 2020).

4.1.5 Impact of eco-friendly practice on technical efficiency

Ihe use of mulching films s related to physical control of weeds (Jabran, 20019); installation of yellow sticky papers and pheromone traps is related to integrated pest
management (Mohapatra et al, 2024); and application of vermi-compost and adoption of mixed cropping s related to reduction of synthetic inputs and promotion of
biodiversity (Moreira et al, 2024). All these practices are eco-friendly, which protects biodiversity, ecosystems, and the environment through reducing peliution. The main
focus of this paper was to examine the impact of these practices on efficiency, and the findings are presented in Table 4. The results show that the estimated coefficients of
varables related to these eco-friendly practices had expected negative signs, indicating adoption of these practices reduces the technical inefficiency in tomato production,
I'he coefficients of adoption of mixed cropping, vermi-compast application, yellow paper use, pheromone trap use, and mulching film use were estimated to be 0982
(significant at the 1% level), -0023 (statistically significant at the 1% level), -0134 (significant at the 5% level), 0480 (significant at the 5% level), and -0.539 (significant at
the 5% level), respectively. These coefficients imply that mixed-cropping-adopting farmers were about 98% technically more efficient than their counterparts. Similarly,
vermi-compost, yellow paper, pheromone lure, and mulching film users were 2.3%, 13.4%. 48%, and 53.9% technically more efficient than non-users in the study ares,
respectively. [able 5 in this paper also presented a comparison of technical efficiency between eco-fiendly practice-following farms and non-following farms. The findings
suggest that the mean technical efficiency of vermi-compest using farms {73%) was highear than their counterparts (67%). Similarly, the aversge technical efficiency of
tomato farms that applied yellow paper, pheromone traps, and mulching films was higher than the non-using farms. The average technical efficiency of mixed cropping
farms was 72%, which was also higher than the non-mixed cropping farms (67%)



The findings of this study are also consisient with the prior research. Mihabela (2010)
fiound that vegetable-hased mived cropping positively affects the technical efficiency.
Amos et al (2004) also showed thet mixed cropping systems enhance technical
efficiency and productivity in Nigeria. Moreira et sl (2024) documenied the favorable
impact of intercropping, which i siso & type of mbed cropping, on productivity and
promotion and productivity enhancement was found in the studies of Gaa et al (2024)
and Manzoor et al (2024} The techniques of chemical control in the form of yellow
paper use and the pheromone trap technigue significantly enhanced the productvity of
vegetables, especially tomain prodiction (Kifelew ef al, 2024; Mohapatra ef al, 2024)
Evidence of the positive impact of plastic mulching fiims, whether bindegradable ornot,
on yield, productivity, and efficiency through wesd contmol and input use efficiency in
vegetable production, especially tomatoes, is found in the past filersture (Burato et al,
2025; Hu et al, 2023; Xiso et al, 2003; Amane and Dests, 2021).

The results of this stady could be esxplained by the agronomic and economic benefits
associated with the adoption of eco-friendly practices in tomato production. Mied
nteractions among crops, which resulied in better soil ferfifity management, pest

Teblz & Summsry of techmicel sffidsncy

smpression, and lowered | dependency on chemical nguls. The spplction of Eco-friendly praciices To, of rme Techmicalefficiency | Standard Geviation
vermi-compost might enhance soil structure, increase microbial activity, and improve Smirapiel e ke :
nutrient avaiability, which collectively contribudes to better plant growth and yield Vemm-Lompest noz-uEng s
performance. Unlike chemical ferfifizers, vermi-compost relesses nuirients gradusally, ke of veHow paper

leading fo more efficient nutrient absorption and red uced wastage, which is alo anoth- Womese of yellow paper

er resson for efficency improvement. The use of yeliow shicky papers and pheromone Us2 of phsromaons map

traps, both components of integrated pest management (IPM), reduced pest infesta- Wom-use of pheromens man

tiorns through physical and behavioral control mechanisms. This minimized crop losses Vi i b s

and decressed reliance on synthetic pesticides. Similary, the use of mulching films Moo of mlckins Sons

conserved sofl moisture, suppressed weeds, and maintained favorsble soll fempers- T —

tures. These effects crested better plant growth conditions and reduced competition for N z

suggesied that eco-friendly practices improved input uliiizstion and yield oulcomes: by Assn
enhancing soil hesith, pest control, and resource management. Consequently, farmers
who adopted these pmctices schieved  higher technical efficiency compared o
non-adopters.

Source: duthors” eotmumion JOJ3.




Eco-Friendly Practices Boost Tomato Efficiency The findings of this shady are ako consistent with the prior resesrch. Mkhabela

efficiency. Amos et al (2004) slso showed that mieed cropping systems enhance
technical efficency and productivity in Nigena. Moreira et al [2024) documented the
favorable impact of intercropping, which is also a type of mixed cropping, on produc-
on soil health promotion and productivity enhancement was found in the studies of
' Adogt Eco-Friendly Gaz et al (2024) and Manzoor et al (2024). The technigues of chemical control in
Practices the form of yellow paper use and the pheromone frap fechnique significanthy
enhanced the productivity of vegetables, especially tomato production (Kifelew et
al, 2024; Mohapala et al, 2024). Bwidence of the positive impact of plastic mulching
films, whether biodegradable or not, on yield, productivity, and efficiency through
weed control and input vse efficiency in vegetable production, especially tomatoes,
is found in the pest literature: (Burato et al, 2025; Hu et al, 2023; Xiao et al, 2023;
Inefficient Efficient Aariove st Deste, 2021}

N it The resuits of this study could be explained by the agronomic and econamic
Production Production benefits associated with the adopion of eco-friendly praciices in fomato prodoction
Law meouce une Highs use Mied cropping probably enhanced resowrce use efficiency by promoling comple-
- mentary inferactions among crops, which resulied in better soil fertility manage-

ment, pest suppression, and lowered dependency on chemical inputs.




The application of vermi-compost might enhance soil struchure, increase microbial activity, end improve nuirient availability, which collectively confributes to better plant growth
anather reason for eficiency improvement. The use of yellow sticky papess and pheromone traps, both components of integrated pest management (IPM), reduced pest infesta-
tions through physical and behavioral control mechanisms. This minimized crop losses and decreased refiance on synthetic pesticides. Similarly, the use of mulching films
conserved soil moisture, suppressed weeds, and maintained favorable soil temperatures. These effects created better plant growth conditions and reduced competition for
nutrients and water, resulting in higher productivity and efficiency. Overall, the findings suggested that eco-friendly practices improved input utilization and yield outcomes by
enhancing soil health, pest control, and resource management. Consequently, farmers who adopted these practices achieved higher technical efficency compared to
non-adopters.




4.1.6 Findings of focus group discussion (FGD) on grafting tomato

The focus group discussion (FGD) was conducted with 12 tomsto farmers who used grafting techniques to produce tomato seedlings in their own nurseries/at home or
compared to non-grafed vaneties. Farmers primarily used the BARI-8 hybrid variety of iomaio, cultivated during the summer season Approximately 4167 9% of farmers produced
grafted seediings in their own nurseries or at home, while the remainder purchased seediings from the market or other farmers. Despite the higher cost of seedlings and the
substantial requirement for synthetic inputs, grafied tomatoes were found fo be economically viable, with a benefit-cost ratio ranging from 1.20 to 150, indicating profitability.
Fﬂmlﬂﬁl“ﬂmmmmaﬂﬁh#ﬁpﬁmnhmm&b&wﬁﬁh‘hﬂgmmmmwﬁrmmm-
grafting technique has been widely adopted in the study area. Farmers also observed longer fruiting periods, reduced pesticide use, and improved soil health, consistentt with the
RMTP project’s eco-friendly objectives. However, they identified challenges such as limited technical skills to produce grafied seediings at home, high costs of synthetic inputs,
production facilities, and marketing support to sustain and expand adoption in the area. Although grafied seedlings are 15-2 imes mone expensive than regular seedlings in the
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4.2.1 Manipuri community-based tourism and its management

The community-based tourism (CHT) initiative was established in 2018 by 10 Manipuri people as a locally driven effort o promote sustainable rusal tourism while creating
liveihood opportunities in the Vanuhil village of Kamalganj upazila of Moulvibazar district. The CHT initiative began with a homestay model and was supported infrastructurally
by the: local administration and the Bangladesh Tourism Board (BTB). Lates, at the growing stage, the CBT initiatives received support from: several non-government onganiza-
tions such as Patsbkuri Society and Palli Karma-Sahayak Foundstion (PKSF). The establishment of a ten-memnber management committee ensured participstory decision-mak-
ing and local ownership from the outset.

At the initial stage, the CHT project faced several edaptation challenges, including community resistance and imited infrastructure. Despite these bamiers, community members
gradually accepted the initistive, recognizing its potential for income generation and local development. Initial investments were made personally by one founder, who also took
on multiple roles, including that of a tourist guide. In the absence of basic facilities such as restrooms, he reinvested early eamings to build necessary amenities. Later all partners
contributed to investments. Howeves, instifutional support from BTB was critical in evercoming infrstructural constraints and legitimizing the initistive at an early stage.




4.2.2 Assessment of Socio-Economic
Benefits

After the collection of information from the siakeholders, the siakeholders were
asked fo rank their perceived benehits to provide stetistical strength o their qualita-
tive informiation. The stakeholders ranked ten identified benefits from least important
{1) o most mportant {5). The collected rank-based nformation was then analyzed
wsing the Garmret ranking fechnique (Gamett and Woodworth, 19689). The findings of
Garrett’s ranking analysis ane presented in Table L

The: result shows that job opportunity creation i the most significant benefit of CET,
with an average Garett score of 6680 Stakeholders perceive CHT as an important
source of job opportunities within the commumity. Stakeholders ranked women's
participation and empowerment as the second most important. benefit (6538),
highlighting the role of CHT in promoting gender-inclusive development. Income
generation was slso highly valued, with "Participation in CBT has mcreased income”
and "CHT has increased the sales of local handicrafts and traditional dresses™ ranked
third [64.82) and fourth (63.80), respectively. The production and sale of organic and
traditional food wen= mnked fifth (618%5), reflecting additional economic benefits
linked to local entrepreneurship.

Cultursl and social benefits, such as fostenng community cobesion (rank 8, 6003)
and enabling toursts 1o leam about local culture and traditions (renk 7, B0.53), were
recognized but considered secondary to direct economic impects. Similarly, benefits
refsted o collective welfare, including "Revenue from CET supports collective
wellbeing” (rmnk 6, 8060} and “Tourists coniribute o community welfare nitiatives”
(rank 10, 5745), were perceved as less influential in motivating stakeholder participa-
tion.

Owerzll, the findings suggest that stakeholders prioriize the direct economic benefits
of CHY, parbicularly employment, income generation, and women's empowerment,
over broader social or collective welfare benefite. This indicates thet while CBT
contributes to holistic community development, #s immediste economic impact &
the primary driver of stakeholder engagement and support

Table 6. Stakeholders ranking score for benefits of

community-based tourism.
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4.2.3 Opportunities and barriers of community-based tourism

Table 7 showcases the perceived opportunities of the CHT initiative based on Garrett ranking scores from stakeholders. The highest-ranked opportunity is the increase of tourist
accommaodation capacdity (average Gamett score 48.23), highlighting its potential fo enhance revenue and employment. That i followed by collaboration with garment owners
for scaling up local clothing products (4513) and encouraging other community members to perticipate (44.95), refiecting the importance of partnerships and community
trext bt s prioniiaed

Qualitative chservations suppart these findings. The ongoing process of parinerships with Bangladesh garment manufacturers may have facifitated product diversification and
integration of traditional Bengali designs, adding value to local handicrafts. The homestays have expanded capacity to host up o 100 tourists it one homesiay, aligning with the
highest-ranked opportunity. Continued support from the Bangladesh Tourism Board and stakeholders such as the Patakuri Society (ie, an NGO) strengthens credibifity while
CHT benefitz.




Table 7. Opporunttie: of community-based tourdam

Tahkle 8. Barriers of communiry-bazed tourizm.
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However, the bamiers faced by community-based tourism initiastives are presented in Table
3, using the similar Garmett mnking method The findings indicate that poor road infrastre-
ture is perceived &2 the most oritical barrier, with the highest average: Garmett score of $0.95.
This suggests that inadequate access mads significantly mit the movement of tourists and
constraints mnk second, with an avesrage Gamedt score of 4558 This reflects challenges in
the shility of communities o effectively manage toursm nifisiives. Exireme heat conditions
are identified as the thind most significant bamier (everage score 4045). This indicates that
climatic factors, such as high tempeatures, affect both foursst comiort and  commumity
participation in tourism aclivities Security fssues follow clossly in fourth place, with an
average scone of 4025, highlighting the nead for measures o ensure st and resident
safety 0 maintain trust and visitation. Finally, over-dependency on the founders is mnked
Iowest (iverage score 3873), suggesting thet relisnce on a few individusls for leadership or
management may pose challenges but s perceived 85 less severe compared o infrastrue-
ture, financial, and ervironmental bamiers.

Ovessll, the Gamett ranking emphasizes that infrestrachral and financisl issues are the most
pressing challenges for CBT development, while ervimnmental and omganizational feciors
are also refevant but compamatively less critical Addressing these bamiers stmiegicslly can
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4.3 Vermi-Compost Adoption, Production Dynamics,
And Institutional Support

The study found that vermi-composting in Kamalganj uparila has grown through
use low-cost rning systems, producing compost 6-8 times yearly with locally eveilable
matenals. Vermi-composting improved  soil fertility and reduced fertilizer costs but
generated modest profits due to weak markets and lack of certification. Instih tional
support, particularly from the NGO (Patalam Society) was crucial inifially but insufficient
continue to [imit expansion despite clear envimonmental and agmonomic benefits. The
detailed discussion on the findings 5 representad in the following sub-sections of this
section
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4.3.1 Production practices and resource use

Two main prodiction systerns were cbserved: the ring method and the: block (brick) method. Among the 20
producers, the majornty (spproximately B0 parcent) used concrete rings due to lower cost and easier manage-
ment Each ring cost between 400 and 500 T, while constructing & block struchee required 1,000 Te The block
mdﬂwm&mmw:ﬂmﬂedm higher volumes, demanded greater investment and

anﬂslypuilyi.md locally sveillable mstenals such as cow dung, banana leaves and stems, and vegetable
residues. Earthwormes (Eisenia fetida) were either supplied by Petalari Society or purchased from peers at
subsidized prices {approximately 1200 Th per kilogram). Setting up one compost unit required about two days
of labor, costing between B00 and 1,000 T Producers with mited resources constructed temporary shades
using bamboo and polythene, while others invested op to 12,000 T/ o bulld permanent sheds. These inveat-
ments align with these reported in smilar rurs] projects (Rehman et al, 2021), highlighting the role of household
capital in determining production scale

Vermi-compost production cycles occuned 6-B times per year, depending on tempersture and materisl
availability The process reqguired carmeful moisture reguistion and shading to protect worms from excessive
sunfight or rain. Producers observed that the ring method demanded less maintenance time but yielded smaller
quantities than the block system

4.3.2 Economic performance and market linkages

Farmers reported selling vermi-compost at an average famm gale price of 12 Tk per kilogram. Locsl baders
(paikars) visited households to coliect the product, which reduced marketing costs but limited producers’
bamgsining power. In local markets, prices were typically 5-10 Tk higher, yet the tmansporistion cost (approod-
mately 300 Tk per trip) offiset potential profite. Most producers sold directly from their farmes;, while some used
the compost on their own land o reduce chemical fertilizer expenses. Producers recognized that vermi-com-
post mproved soil heslth and productivity, paricularly for rice and vegetsble oops. They also noted betier crop
appearance, taste, and market value of vegetables—a finding consistent with Gaa et al (2024), who reported
similsr benefits in vegetable-growing regiona.

Despite modest profit margins, producers viewed vermi-composting a8 a supplementary income source rather
than a full-ime entenprise. The activitys sustanability depended on aceess o onganic materials, Emily labor,
and refiable buyers. The lack of omanized marketing channels ‘and storage acifies emerged as significant
bottlenecies

Similar challenges have been documented in India and MNepal, where small-scale compost producers siruggle
with inconsisient demand, fack of cerfification, and wesk market integration (Singh and Siohi, 2021). These
struciural bamers limit economies of scale and disincentves new enfranis despile: positive  agronomic
OulCmies.

Vermi-Compost Sales and Benefits

Werrni-Commpesd Prics Ind repes




4.3.3 Constraints to production and expansion

The main constraints identified wene financial, infrestrochal, and informational.
High initial ivestiment costs dscouraged expansion, particulary for block-based
units. inadequate aocess o microoredit and lack of subsidies imited producers’
capacity to scale up operations. Poor mad conditions further resticted tmnsport
Angther challenge was the imited avalahility of quality earthworms, which
constrained new entmants. Farmers: ebed on peer supply or occasional NGO
distributions. Mamnteining optimal mosture and temperatore during dry or hot
perinds was alsn problematic without proper shading or water facilities. Additional-
ly, the absence of product cerfification and stendardiized packaging affected
labeling systems 0 ensire consistent quality and attrect higher market prices.
These findings align with the literahee on organic ferfilimer enterprises, which
emphasizes the importance of certification and market fomakzation for sustain-
ahle growth (Khatun et al, 2020}
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4.4 Effect of m mlm on value chain amchm’ Table & Propansity score estimsation using probit model (post-karvest loz: and zake).
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the causal impact of collection point on value chain efficiency. The post-harvest loss Dapendent varable - Access i-coliection point
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The first task in PSM analysis is to estimale propensity scores on the basis of the probability of those farmers
who had access o a collection point, given their socio-economic charecieristics. The propensity scores for
the treated and controlled groups were estimated utifizing the Probit model, which s presented in Table 8. The
propensity score was estimated o do maiching on a single variable in this step. The pseudo R value, stated
in Table 9, is 0127, which & quite small and depicts that sampled tomato fanmers were not significantly different
in their charactenstics. Therefore, a good match between treated and controlled farmers is attainable. The
experience, access o exiension services, access fo training, land size, and quantity of tomatoes sold signifi-
cantly influence the farmers’ access 1o collection points. The estimated sign of coefficients indicates that
education, hausehold size, expenience, access o exdension services, access to tmining, and land size had
positive efiects on access 1o collection points in the shudy area, while age and quandity of tormatoes sold had
negative effects.

The second step of PSM requires the choice of a matching estimator. Several matching estimators are
available to facilitate the PSM. For maiching the control and treated farmers, maiching estimators were iested
based on the value of pseudo R2, the equal mean test nown as the balance test, and the matched sample
size {Dehejia and Wehba, 2002). A maiching estimator wes chosen that generated the lowest pseudo R2
value, batances most independent variables, and provides & large matched sample size. Table 10 represents
chosen as a valid estimator, which provided the lowest pseudo R* {0008), balanced the most explanaiory
In the PSM analysis, the next stage is to examine the overlap or common support region smaong the trested
and controlled groups of farmers. Table 11 represents the distribution of predicted propensity scores, which
fies between 03413838 and 0.9077775 for the treatment group and between Q0D12640 and (19003465 for the
control group. Hence, the common support region lies between (0012640 and 0.9077775. Farmers whose
propensily scores are grester than 0.8077775 and smaller than 00012840 are: not included for matching and
estimating the average treaiment effect on treated (ATT) due o lack of overlap, Since no maich i possible, 18
observations of the trested group were discarded for further analysis.

THYETH Walst & BN Negs
a3e
ATSTAGTS (g




Tshie 10. Performance of different matching estimatars.
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Tabie 12 states that 18 tomatn producers are off support while 192 fEmers are on support
Only controls whose propensity scores fie in a predetermined common support zone of
outside of this zone are not nchaded in the analyses (e, 18 trealed farmers ae discand-
ed).

Tahle 12 Common support.

Trestment sssigmment Sappari Toinl
O sappart On mpport

Untrested L] 127 127

Treated 18 55 83

Total 18 193 110

Sowrce: dwthers” estimation. 1075

The next task afler selecting the best matching estimator in the PSM is to employ that
estimator o analyze how better propensily scores and cowariates are balsnced. Tests
like reduction in the mean of standardized biss between immaiched and matched
farmers, a Hest o check equality of mesns, and a chi-square fest for joint senificance
for covanates that are used o defermine the balancing power of the estimator. Table 13
represents the fndings of these tests. Before matching, the standardired difference in
covanaies mnged frem -26309% o 4080%. Affer matching, the standandized difference
by behween ~4.09% and 128%, which s under the threshold leved (L2, 209) proposed by
Rosenbaum and Rubin (1983}, So, the sample differences in unmatched data significant-
ly outweigh those in maiched dsta, That means the procedure of matching produces a8
considersble exdent of balance between the ineated and contml groups. Moreower,
estimates of the t-statistics showed that il eqlanatory variables were insgnificant affer
matching, although 3 of those were insignificant before.

Table 14 illustmtes that the standardized mean difference for all independent variables
utilized in the PSM is lowered 1o 46% after malching, which was 16.9% before matching.
The estimate of pseudo R became lowered o 0009 after matching form before (0327),
significant before (i, p > LR ch = QD00). These findings imply that the specification of
propensity m terms of balancing covaniates: between reated and confrol farmers s
successful The results also ensure the nefability of the chosen matching estimator and
itz sutahiiity o measure the average treatment effect on the tneated (ATT) for sampled
tomatn producers.

Table 13. Covariance balancing test
(post-harvest loss and speed of sell).
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The last step of PSM s the estimation of the sversge trestment effect on the frested
(ATT), which guantifies the impsct of the collection point on the value chain efficiency,
specifically post-harvest loss end speed of sale. Table 15 shows the estimate ATT that
represents the effect of collection point outcome vanables (Le, post-harvest less and
speed of sale). The findings indicate that armers whio had access to 5 collection point
were able 1o reduce their post-harvest loss of tomstoes significantly, with a difference
of 1134% compared 1o their counterparts. Table 15 also shows thst tomato growers
who had access o a collection point sold their tomatoes faster than those famers
who did not have sccess to & collection point, with a significant difference of D.2B3%.

Tahble 13 Impact of collection point on post-harvest loss and speed of z2ll.

Trested ‘Caonirel Difference Sisndard error t-stmt
5439 5417 0.a23 0.011 107t
5357 5418 0134 LR 2 108"

2134 5503 0630 0333 18e"
0,140 B.B&5 0283 are 37

* Sipmificot e 10% Javel " Sipapfcot ot 5% lrvel. * Signgficont o 156 level
Source. Authors * gormmonon, 2035,

Although the differences in post-harvest loss between the: treabed and control famers
are mindest in magnitude, the firdings on post-harvest loss are meaningful given the
pershable nature of iomatoes and the high baseline losses reporied in Bangladesh,
where fammn-level losses can reach 12.5% and fotal value-chain losses approsamatedy
22.9% (Sharma, 20M8). Collection points may reduce handling, siomge tme, and
firefings fmom previous: shudies on post-harvest losses in penishable crops (Khatun &
Rahman, 2020} Faster market transactions ae oitical for perishable oops and
vegetables fike tomatoes, as delsys may increase the risk of quality deteriomtion and
=ation (FAD) mdicating that nadecuate transport; storage, and market coondinstion
are major contnibariors o siow sales and losses in vegetsble supply chains (FAD, 2009)
The fasier sale ch=srved sungests that collection points not only aggregate crops and
valpe-chain performance. This outcome sugpests that collechion pomts are an
transport, siorsge, and market information sysiems, may result in greater benefits for
tomato producers as wedl a5 other farmers.
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Project (AMTP) has significantly advanced sustainable agricultural practices
Kemalgan] uperia Key interventions, nduding gmfied tomato cultivation,
vermi-compost use, infegrmted pest mansgement, and commumity-based toursm
(CBT), have enhenced productivity, profitability, and environmental sustainability for
smallholder farmess, particulary benefiting the Manipuri community. Grafted
tomatoes improved yield and esistance o diseases, while  vermi-compost
enhanced soil fertiily and reduced relance on synthetic fertifizers. Despite
challenges such as imited finence, technical knowledge, and market access, the
introduction of collection paints improved marketing efficency. CBT nitiatives have
Overall, the project demonsirates that infegrating eco-fiendly agricultural methods
suggests that scaling such nilistives can lead to mclusive growth in Bangladesh,

Patakuri Soclety Under RMTP
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- Strengthening exiension services and continuous capacity-building
programs is essential for providing farmers with technical guidance on graft-
ing, compaosting, and pest management.

= Establishing regular training and demonstration programs can enhance
farmers’ understanding and adoption of sustainable practices.

- Expanding access i low-interest credit faciliies and improving nural
infrastructure, including roads and storage systems, will enhance market
access and minimize post-harvest losses.

= Promoting fanmer cooperatives or producer organizations can improve
coordination within the value ehain, increase bargaining power, and facili-
tate collective marksting.

» Gender-inclusive policies should pomote women’s participation in
agricultural enterprises, vermi-compost production, and tourism-related
activities through iraining and microcredit access.

= Instiutionalizing community-based tourism within local and regional
development plans is crucial for policy attention.

= Public-private partnerships, enhanced marketing networks, and invest-
ment in tourism infrastructure are necessary for the sustainability of
community-based tourism initiatives,

= Policy incentives for organic fertifizers and eco-friendly pest confrol
technologies can encourage sustainable praciices among farmers,

- Certification and branding schemes for eco-friendly agricultural products
may increase consumer tnust and market opporiunities for farmers.

- Establishing a monitoring and eveluation framework will help track
socio-economic and emwironmental impacts, informing future program
design.
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FROM STRUGGLES TO SUCCESS THE
=S VERMICOMPOST JOURNEY OF SOMA BEGUM

01

M=t Soma Begum, a farmer from Bikrambalas village, Munshiganj Union, Kamalgan] Upazila, Maulibazar, once faced a pressing challenge: scarcity
of eco-friendly agricultural inputs, particularly organic fertilizers, for her vegetable cultvation. In 2022, she first leamed about vermicompest and began experimenting with 3
single production ring and 250 grams of red worms.  Initially, many villagers mocked her, and even her in-laws were against it But she promised her family that she would
only continue it if the outcome was satisfactory, and ignored the citicism and continued her work. Soma viewed vermiicomposting as a housshold actiaty rather than a8
commercial opportunity.



Her perspective shifted after receiving training and start-up support from the HMITP's Safe Vegetable Production and Marketing Project under Patalun Society. bquipped with
technical knowledge and mentorship, she scaled up preduction and tested vermicompost against traditional fertilizers in bottle gourd cultiation. The resutts were evident: the
vermicompost-enhanced pit produced heslthier crops with higher yields, convincing Soma and nesghboring farmers of its potential. With B80T 10,000 in start-up support, Soma
built 8 protective shed and added production rings. She also participated in traming on vermicompost production, Marketing, and quality management. complemented by
regular guidance from project experts. Patakun Society further facilitated market hnkages, connecting her to traders and customers, and helped establish beanding through
customnized packaging loday, Soma operates 16 production nings and one cemented vermi tank, producing approximately 400-420 kg of high-quality compost per month. She
uses 40% for her own crops, improving harvests, and seils 80% in the local market at BOT 10/kg, creating a steady income stream. Her success inspired ten neighbonng women
to begin vermicomposting, forming a cluster that collectively produces 1-1.5 tons per month, generating net profits of BOT 9-10 per kg, Soma's entreprenewrship has expanded
beyond income generation. She s now socially and economically empowered, respected as a rale model in her community, and actively encourages other women to adopt
eco-friendly farming practices. Her household of nine—including ber husband, two daughters, parents-im-law, and sisters-in-law—benefits from both her income and leadership.
Specially her daughters, as now she can handle her daughter's school expenses, from the school uniform to other costs. Looking forward, Soma aims to scale production up to
one metnc ton per cycle, further strengthening her market presence and income potential. She dreams of selling compost in bulk to companies, demonstrating the possibilitios
of transforming small-scale innovation into a8 commercially viable and sustainable enterprse. Soma Begum's joumey exemplifies how knowledge, mentorship, and market
support can transform a motivated farmer into & successful entrepreneur, catalyzing women's empowerment and sustainable agricuttural practices.

Initinl Experimantation  Owercoming Skepticism  Training and Support Sealing Production




assorvy~ MD. MATIUR RAHMAN TRADING SAFE
02 VEGETABLES USING MOBILE VAN

Md. Matiur Hahman, a long-time vegetable retailer from Halima Bazar in Kamalganj, Maulvibazar, has been selling vegetables for the past 7-8 years.
Until 2023, his business was constrained by imited transport capacity, weak consumer frust in vegetahle safety, and seasonal price fluctustions. He carried only 20-30 kg of
vegetables manually to market, which restricted mcome and outreach. Moreover, customers ofton doubted product safety, while reaching multiple markots was nearly impas
sible without reliable transport.




In 2023, Matiur received support from the Patakur Society through the ecology friendly safe vegetable and crop production and marketing sub-project of RMTE This proved
transformative. With a battery powered van, he doubled his camying capacity and introduced a mobile market model, regularly rotating between Halima Bazar, Sreemangal's
Shomshemagar area, and three nearby villages —Borochek, Shirswil, and Idgahtila: He branded his van under the "Nirapod Shobji” (Safe Viegetables) name, signaling quality and
safety to buyers. Alongside this, he received training on vegetable production and organic plant protection methods, enabling him to prepare natural pesticides and ensure the
guality of both his own produce and vegetables sourced from other farmers,

Transforming Vegetable Retail with Mobile Van

Doubles aarrying g " Organic methods,
capacity, mobile mﬂr}:‘,‘:q;;tl“ dnd natural pesticids
market - yars proparation
e T o el i P i P

L imited
Veqgetable

Expanded
Vegetable
Business

Battary- Branding Training on

Retail Powered Van Nirapod Shobiji Production

Constrained by
tratapart, e,
price




] L

L oA R Mgroenwpriseie
1 i Nl |.| Tmfﬂhﬂﬁm

JAMIR KONA VEGETABLE COLLECTION AND

MANAGEMENT POINT
0 3 STRENGTHENING FARMER MARKET ACCESS

The lamir Kona Vegetable Collection and Management Point, located in the Sylhet region, is a farmer- led initistive supporting mare than 100 members,
managed by a seven-member commitiee. Members represent smallholder, medium, and large-scale farmers: 15-20 small farmers (<50 decimals), 40 medium farmers
{50-150 decimats), and 15-20 large farmers (150 decimals). The as=zociation sources vegetables from across Sylhet, Kamalgany, Moubvibazar, Habiganj, Comilla, and even
Dhaka, supplying regional and urban markets. Before the establizhment of the collection point, farmers faced multiple constraints: limited transportation, high dependence
on brokers who claimed substantial commissions, low and volatile prices, and the inability to access buyers directhy. Many smallholders often incured losses of BDT 10-20
per kg, while the logistcal challenges of transporting small volumes reduced profitability and imited market reach



Project Involvement and Interventions

Through the Patakuri Society supported Safe Vegetable Production and Marketing Project, farmers were mobilized to address these challenges collectively. Patakun Society
catalyzed the intistive by promating collective marketing, facilitsting infrastructure development, and providing technical support, Farmers jointly invested BOT 100,000 to estab
lish the collection point, which includes washing, grading, sorting, and packaging facilities: Patakun Society contrbuted BOT 75,000, constructed the faeility, and provided essen
tial equipment including tube wells, washing tubs, plastic crates, weighing scales, tables, chairs, and a wheelbarrow to transport 5-200 erates ata time. The project also offered
capacity-building support, training farmers and dealers on market management, record-keeping, and collective decision-making. A dedicated accountant assists with fund
management, while regular meetings and group discussions improve coordination and transparency,

Operations and Market Coordination

Ihe collection point operates as a one-stop hub for aggregation and marketing. Famers bring their produce in large (28 kg) or small {25 kg) crates, and 20-25 dealers from
nearty districts and Dhaka wvisit daily to purchase vegetisbles at negotiated prices. By bypassing middiemen, farmers retain the full selling price and avoid commission costs,
while dealers benefit from lamge volumes of high-guality, sorted vegetables in a single location. Key crops include tomato (primary), cucumber, cauliflower, bitter gourd, beans,
snake gourd, turnip, bottle gourd, sweet pumpkin, yard-long beans, and polatoes. Fammers cultivate a nine-month tomato vanety, enabling production during off-season penods
such as Khanf |/Summer, with yelds of 18-20 kg per plant. Typical crate prices range from BDT 100150, depending on season.

Results and Impacts

Ihe collection point has significantly improved farmer incomes, providing an additional BOT 2-3 per kg compared to brokered sales. Bulk sefling lowers fransportation costs,
increases market siahility, and boosts farmer confidence. Transparent pricing and direct dealer interaction reduce stress and encourage sustainable practices such as reduced
pesticide use, pheromane traps, and mulching fo conserve moisture and control weeds (~B0O7T 8,000 per bundle, usable for two sﬂasuﬁs}.

Beyond economic gains, the collection point has strengthened farmer organization and collective action. Members benefit from market information, sceess to shared nfrastruc
ture, training, and networking opportunities, which were previously unavailable.

Role of Patakuri Society

Fatakun Socicty played a catalytic mole by mobilizing farmers, providing technical and financial support, and establishing infrastructure for a sustainable marketing hub, The
project strengthened market linkages, enhanced tmnspancncy, and built farmer capacity in management and operations.

Future Plans and Sustainability

[o ensure long-term sustainability, the landowner plans to establish an input shop on-site and facilitate vegetable trading, allowing farmers to continue using services while
contributing a minimal service fee. The collection point remains open o all members, maintzaining inclusive access and ensuning ongeing support for smaliholder farmers.
Conclusion

Ihee Jamir Kona Collection and Management Point illustrates how collective action, infrastructure support, and capacity building can transform rural market systems, By reducing
middleman interference, increasing incomes, and providing reliable market access, it has created a sustainable model for farmer empowerment and safe vegetable marketing
in the Sylhet region.




Colkection Point; Farm's Gateway to the Market
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FROM HARDSHIP TO LEADER
04 THE JOURNEY OF REHENA BEGUM

Hehena Begum, a 37 year-old mother of four from a remote village in Moulvibazar, knew the struggle of poverty all too well, Despite her work as a
tailor and her husband's farming, providing for their family and keeping their children in school was a constant battle. Her tuming point came in 2022 when she joined the
RMTP Project run by Patakur Society. Through training, she learned eco-fiendly farming technigues—from making omganic fertilizer to using phermmone traps for pest
control. She realized her hushand's reliance on costly chemicals was not only unhealthy but also unprofitable, with middlemen taking most of the eamings. Driven by this new
knowledge, Hehena and her husband shified to poison-free vegetable cultivation. Her safe produce guickly became a hit with health-conscious customers, Sesing the
demand, she rsllied other local farmers and, with support from Patakun Society, opened a dedicated safe vegetable outlet at the village entrance.




The shop was an Instant success. Hehena now sells her vegetables for 10-15% more than conventional ones, earning a stable monthly income of 15,000-20,000
taka. This financial security has ended her family's hardships and secured her children's education. She even used her eamings to buy an electric sewing
machine, replacing her manual one. Now a leader of a safe-vegetable producer group, Behena has inspired 20-30 local farmers to adopt organic methods. Her
future plans include expanding the outlet, launching online sales, and reaching larger markets. Rehena's journey is a powerful testament to how knowledge and
determination can transform a life and uplift an entire community,

Rehena'’s Jowrney to Prosperity
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et ONE TEACHER'S JOURNEY TO A
05 GREENER FUTURE

In a small willage in Kamalganj, Moulvibazar, Junayed Ahmed Akash dedicated his ife to teaching. Yel, despite his efforts, making ends meet for his
family was a daily stnmggle. He dreamed of a better life, and he found his inspirstion not in a far-off place, bt Aght in his own commuonity—in the rsing demand for oganic
farming. Akash saw an opportunity in vermicomposting, a way to tum waste into wealth and help his local ervironment. For a long time, this dream was stalied by one
formidabie barrier: a lack of capital That changed with the journey and crucial suppaort from the Patakun Society of RMTP project, PESE. Akash's vision finally took root. He
buitt his first vermicompost unit, and his life —and impact—began to transfom,




Today, what was once a dream is now a thriving enterprize. Akash preduces 4,000 kg of nuinent-nch vermicompost every month. The venture brings his family
a stable net income of 30000 BOT, replacing uncertainty with dignity and financial security. But his success story grows beyond his own home. By providing
an organic altemative, Akash is helping his fellow fammers nounsh their soil without harmiful chemicals. His work is a quiet revolution against climate change.
Each menth, his vermicompost prevents an estimated 6,000 kg of CO; emissions—a carbon-saving effort equal to that of a small forest of 285 trees as well as
ahgnment with 5DG 1,21213. lunayed Ahmed Akash is more than a teacher and farmer; he is a green entrepreneur. His story proves that with a little support,
a single idea can blossom into a force for economic resilience, community health, and a healthier planet.

Vermicomposting Capital Support Vermicompost Green
idea RMTP project Production Entrepreneur
Lkmited incoma, TUrning waste into provides funding #,000 ki produced Sinble reorme.
financizl imsecurity wealth manthly anviranmantal
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ey GAZI MOINUDDIN - A SUCCESS STORY
06 FROM NURSERY BUSINESS

Gazi Momnuddin is a well-known name in the nuesery sector of northeastern Bangladesh For nearly three decades, he has been producing vegetable
seediings and grafted saplings. Although he started working alone, over time, he has become not only a businessman but also a trusted partner for small farmers who are
committed to producing safe vegetables. His nursery is located in Purbo Guramara of Adampur Bazarn, Kamalkgan| Upazila, Moulvibazar Distnct,



From there, he produces and sells gafted and improved seedlings of tomato, watermelon, eggplant, bottle gourd, bitter gourd, pumpkin, and many other vegetables: Since
starting in 1996, with 29 years of experence, be has earmned a reputation not only for quality but also expanded his market reach to districts such as Sylhet, Sunamgan), Habigany,
Brahmanbaria, Narayanganj, Tangail, Cumillza, and Mymensingh

Patakuri Society: A Partner in Change

In 2022, his business fook a new turn when he joined with the NGO Patabun Socety. The organization provided him with 8 modem polyhouse (100 ft % 30 ft) and essential
nursery equipment worth about 250,000 BD1. This support improved both his production capacity and the guality of seediings. Most importantly, Patakun Society connected
hirn with farmers under their project who are dedicated to safe and organic vegetable production. As a result, Gazi Moinuddin gained a steady customer base. At present, about
B0% of his sales go to fammers, while the rest is supplied to wholesale traders.

New Adaptations in the Market for Safe Food

Among these new fammers, Gaa Moinuddin noticed a rising demand for inputs that were not widely wsed before, such as vermicompost, cocopeat, yellow sticky paper, and
pheromone traps. He did not imit himsedf o sefling seedlings: alone, but also began providing these inputs along with technical support. He adwises customers on planting
according to land size, teaches them how to control pests-and diseases, and, when needed, supports them with high-quality seedlings to solve problems. This knowledge and
expertise be had gained through working with scientists from BARI Gazipur and Sylhet Agncultural University.

Growth and Impact

The results came quickly. Over the last three years (2022-2025), his business has grown by 50-60%. His income has also nsen significantly from BDT 200,000 annually in 2022
to BOT 800,000 in 2025, Each season, he produces about 300,000 grafted tomato seedlings, along with thousands of watermelons, eggplant; chil, and papaya scedlings. To mesat
demand, he has entered info both written and verbal agreements with wholesale traders in Sreemangal and other areas, which have ensured secure sales channels,




Challenges and Future Plan

Despite his suceess, several challenges remain: Asing prices of inputs each year, outbreaks of plant diseases and pests, transportation difficulties for seedlings, and occasional
shortages of high-guality seeds from seed companies. He believes nursery owners need regular modem training to keep up with new technologies. In the future, he aims to
expand beyond vegetables into producing flowers, fruit, and forest tree seedlings. To achieve this; he is prontizing advanced training in soll management, Integrated Pest
Management (IPM), business skills, and market linkages.

Conclusion: An entrepreneur to Follow

The story of Gazi Moinuddin shows how sincere effort combined with the nght support can enable a small entrepreneur to make & large-scale Impact. He s not only selling
seedlings but al=o equipping farmers with the knowledge and advice needed for safe vegetable production. His joumey demonstrates that with proper guidance and mindset,
rural enterprises can thrive and play a vital rofe in strengthening the country’s food security.

- Patakuri -
Limited Nursery Society Thriving Nursery
Business Partnership ' Business

Low production, small customer base High production, expanded market

! J | |
Improved production  Steady customer Vermicompost, Planting advice,
capacity, seedling quality base established cocopeat, sticky paper  pest control
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TURNING SOIL INTO GOLD: A MODEL FOR PROFITABLE
AND SAFE VEGETABLE FARMING IN MOULVIBAZAR

Md. Abdul Mannan, from Shulunillahgaon village, Madhabpur Union, Kamalganj Upazila, Moulvibazar, has been cultivating tomatoes for over eight
years. Initially, he grew watermelon on both his own and leased land (approdmately 10 bigha), but climate variability increasingly made watermelon cultivation risky and less
profitable. High production and labor costs, coupled with limited knowledge of eco friendly practices, further constrained his farming. Early dependence on chemical inputs
also raised environmental and economic nisks. In 2016, Mannan shifted fo tomato cultivation, beginning with 7 decimals using 500 secdiings purchased from nearby
Guramara, of which 350 survived. Encouraged by initial success, he gradually expanded his tomato area: 15 decimals in the first year, 45 decimals the next, and 60 decimals
thereatter,



He also began sharing knowlkedge with neighbonng farmers, training two in 2017 and expanding the network to 30 farmers who now follow his organic and safe vegetable
practices, o ensure sustainability and high yields, Mannan established a nursery producing seedings for both his own farm and sale to villagers (approximately 100 secdlings
per decimal). He introduced organic and eco-frendly practices, including mulching to reduce weeding costs (from BO1 30-40k per Bigha (30 decimal) to BOT 10k), application
of vermicompost (400 kg per Bigha (30 decimal) in two rounds), cow manure, organic plant medicines (Star PG, Square Hower), and probiotics. Pest and disease management
incudes yellow and phersmone traps, careful removal of vius-infected plants, and soil resting post-harvest. Seadbeds are prepared following Good Agncultursl Practices
(GAP), inchuding bleaching for discase control, structured cost planning, and precise nutrient application. These interventions have resulted in remarkable outcomes. His first
tomato harvest generated BOT 700000 in sakes against BOT 300000 costs on & small area. Recently, on a 10-Bigha (30 decimal) plot with an investment of BO1 20 kkh, he
sold tomatoes worth BOT 48 Iskh, earming a net profit of approximately BOT 23 lakh Yield averages 3,000 plants per Bigha (30 decimal), producing 15 tons of tomatoes, with
each plant yielding 5-10 kg Mannan sells directly to dealers from Sylhet, Dhaka, and Brahmanbana, reducing middieman dependence and increasing profitability. Beyond
personal success, Mannan has emerged as.a mentor and leader, traming 30 farmers to adopt organic tomato culbivation and safe vegetable practices, spreading knowledge on
mulching, vermicompost use, and eco-friendly pest management His keadership has enhanced local production capacity, community swareness, and income generation
across the area The Patakun Society played a catalytic role in this transformation. Training sessions, field demonstrations, and continuous follow-up encouraged the adoption
of organic fertihzers, mulching, and pheromone traps, while raising awareness of the "Nirapod Shobiji® (Safe Vegetable) concept. Technical and infrastructure support included
installing a deep tube-well and providing a water pump/machine, reducing labor intensity and irmgation costs. Patakun Society also provided ongoing guidance for disease
managament, pest control, and organic practice adoption. Md. Abdul Mannan’s farming jourmey illustrates the power of knowledge, mentorship, and strategic technical support
in transforming high-nsk, conventional farming into profitable, enmvironmentally sustainable, and community-orented agriculture. His keadership has empowered fellow farmers,
increased ncomes, and contributed to the adoption of safe vegetable production practices in Moulvibazar
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s aree “MANGAL MOYUM" - THE EVOLUTION
08 OF COMMUNITY TOURISM

"Mangal Moyum”, whose Bengall meaning is "=z 78", is a place bustling with local and foreign tourists throughout the year. The awner of this
illuminated house is the President of the Community Based Tourism Association, Niranjan Singha, Raju. He is a Manipuri He was primarily a jewellery businessman. He has
a family with one son; ane daughter, and his wife. Due to his business, he became acquainted with various stakehaolders, and they became interested in leaming about
Manipuri culture and traditions. Later, the idea of a "homestay’ started revohang in his mind, and in 2015, the joumey of ‘Manipun Community Based Tourism’ began by hosting
guests at his own home in Mazar Gaon, Bhanubil, Adampur Union, Kamalganj Upazils, Moulvibazar District. Over time, the number of guests started increasing, and the
demand for betier accommodation and food facilities grew



In this context, the Palli Karma Sahayak Foundation (PKSF) stood by Niranjan Singha through the local development partner organization, Patakuri Society,
and enhanced the facilities of the house. Currently, 10-14 guests can stay here at a time. A training center has been developed where, along with vanous
trainings, meetings and workshops are held. Along with the expansion of these services, employment has been created. Where 4-6 Manipur men and
women work. The features of this community tourism are not just accommodation, food, or training; the main characteristic is staying in the habitat of the
Manipun people and enjoying and learning about their traditional food, clothing, wedding ceremonies, dance, and music. The preparation of traditional Mani-
pun cuisine involves various types of herbal vines, leaves, and spices. Several Manipuri families supply these ingredients to "Mangal Moyum”. Furthermore,
Manipun attire, especially the Manipuri saree, is highly valued, which domestic and foreign tounsts purchase for their families. These sarees are supplied by
the local Manipun community. Consequently, local employment has been created for "Mangal Moyum”. This is showing new dreams to the Manipuri commu-
nity. PESF and Patakun Society are working to brand these dreams. As a result, *Thaballof”, "Kundabal®, and "Shiroilili® have been developed, and vanous
government and non-government doner organizations have shown interest in working here, Today, "Mangal Moyum® has not only illuminated itself but has
also illuminated the local Manipun community.

Jewellery Homestay Facility Community Thriving Tourism
Business Concept Enhancement Engagement Hub
Limited cultural Hosting guests, RMTP support, Local sourcing, Empowered comammanity,
EXpOSUTE sharing culture improved amenities cultural sxpenences cultural preservation

Mangal Moyum: llluminating Community
Tourism




e AYJUN BIBI'S GREEN DREAM SPROUTS
0 9 A VILLAGE-WIDE MOVEMENT

Ayjun Bibi, a woman from Katahil village, Bangladesh, who, with the support of the PKSF-supported RMTP of Patakun Society, transformed: her
dream of producing vermicompost into a thriving reality. Her success not only |rnrlrn-.1:~|:| her own lvelihood but also sparked a village-wide movement towards organic
farming, empowering other wom d significantly boosting koc Cr ; 2022, Ayjun Bibi, a 49-year-old woman hailing from a low-income farming family in Katabil
village, became a member of the PKSF-supported RMTP (Rural Microenterprise Trensformation Project) of Patakuri Society. This membership proved to be the catalyst for
realizing her long-cherished ambition: producing vermicompost. Ayjun had mitially leamed about vermicomposting but lacked the necessary resources and knowledge to
put the idea mto prac




Ihe turming point armved in 2023 when she participated in project-led training programs. These programs equipped her with crucial business and technical
skills, providing her with the confidence and expertise needed to launch her own vermicompost ente . Following the training, she received input support
from the project, enabling her to acquire the necessary materials and equipment to begin production. The results were almost immediate. Ayjun wilnessed
a significant improvement in her crop yields, a direct consequence of using her own vermicompost. Maighboring farmers, impressed by the quality of her
crops and the effectiveness of her ferlilizer, guickly became her first customers. The demand for her vermicompost soon exceeded her production capacity,
highlighting the growing interest in arganic farming within the community. Becognizing the potential for further impact, the project took a proactive step in
mid-2024, It empowered five new members of the Patakuri Society to become vermicompaost entreprensurs themselves. This strafegic expansion aimed to
meet the increasing local demand and establish a sustainable supply chain. The newly trained entrepreneurs quickly scaled up production, ensuring a steady
supply of vermicompast for the local market.
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Thiz collaborative effort effectively formalized a local vermicompost industry,
creating new economic cpportunities and promoting environmentally
friendly agricultural practices. Inspired by Ayjun Bibi's success and the
collective progress of the new entrepreneurs, other women in the village
independently started their own vermicompeost production cycles, This
organic growth of the initiative demonstrates the power of community-led
development and the npple effect of empowerning individuals. Collectively,
these women are now producing epproximately 2,000 kg of vermicompest
per cycle, generating indnvidual earmings ranging from 4,000 to 8,000 Taka.
Thiz supplementary income has dramatically increased family incomes by
an estimated 25-40 times, providing a significant boost to the economic
well-being of the community. Furthermore, the widespread adoption of
vermicompost has significantly increased local acceptance: of organic
fertilizers, paving the way for more sustainable agriculiural practices. Look-
ing ahead, the vermicompost producers of Katabil village have ambitious
plans for the future. Their primary goal i1s to expand production volume fo
meet the growing demand and further solidify their position n the local
market. They also aim to promote safe vegetable cultivation throughout the
village, encouraging the sdoption of organic farming methods to ensure
healthier and more sustainable tood production. In addition to local sales,
the group 15 exploring opportunities to expand their market reach through
online sales platforms and by establishing supply channels with corporate
entities. These sirategic initiatives will not only increase their income but
also contribute to the broader adoption of erganic farming practices and the
creation of a more sustainable agncultural ecosystem. Ayjun Bibi's story iz a
testament to the transformative power of empowering individuals and
fostenng community-led development. Her green dream has not only
improved her own life but has also sparked a willage-wide mowvement
towards sustainable agriculture, creating new economic opportunities and
promoting & healthier environment for future generations. The success of
the vermicompost initiative in Katabil wilage serves as an inspinng example
of how targeted interventions and community participation can drive
positive change and create a more sustainable and prosperous future for
rural communities.
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