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Introduction

The intensive use of chemical fertilizers and pesticides has contributed to a significant decrease in poverty rates;
however, it is also associated with negative impacts on soils, water resources and biodiversity. Presently, only a
small fraction of agricultural land worldwide is cultivated sustainably prioritizing soil health. The intensive use of
fertilizers and pesticides has contributed to an unprecedented reduction in poverty, however, it is also associated
with negative impacts on soils, water resources, and biodiversity. In Indonesia alone, an estimated 107 million hec-
tares of land are currently experiencing acidification, partly due to decades of excessive fertilization. The intensive
and often unbalanced use of chemical fertilizers has also greatly reduced soil organic matter.

How can smallholders be supported to transition towards more sustainable agricultural practices? What motivates
farmers to use organic practices in the long-term? How can soil tests and digital extension resources be introduced
to farmers to protect the environment and increase farm productivity? A team of researchers from the University of
Passau and the University Gadjah Mada has explored these questions in two projects funded by the German Re-
search Foundation (DFG) and the German Federal Environmental Foundation (DBU).

Learning about the sustainable adoption of green agricultural technologies: Experimental evidence from training

on organic farming DFG

In Indonesia, numerous initiatives promote organic farming. This includes NGOs that have been active since the
1980s, governmental programs emerging in the early 2000s, and increasingly also private businesses. Despite these
collective efforts, organic farming remains a marginal activity in Indonesia. Increasing the uptake of organic farming
requires a better understanding of how to motivate farmers to use organic farming practices in the longerterm.
This project uses an experimental design with more than 1,000 farmers to evaluate the longer-term impact of re-
peated organic farming training in Tasikmalaya and Yogyakarta.

A large-scale pilot experiment on low-cost soil-test kits to enhance sustainable farming among smallholders in
Indonesia

Farming technologies must be adapted for use in developing and emerging countries, where farming occurs mostly
on small, low-tech farms with little financial resources and little training. One promising technology in this regard is
the use of simple and low cost soil tests. This project investigates how such soil tests can be introduced among
smallholders to improve the health of their soils. The research is located in the province of Yogyakarta.

Extension workers play a key role in promoting sustainable soil health management. Yet, Indonesia, like many other
countries, faces a shortage of extension workers. Increasing online agricultural extension is one solution to address
this shortage. This project explores the potential of blended learning by evaluating a training that combines conven-
tional face-to-face extension with digital platforms to promote sustainable farming practices.

The research findings from these two projects, their key messages and policy recommendations are presented in a
series of policy briefs.
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Training on and Adoption of
Organic Farming Practices—
A Long-Term Perspective

Training motivates farmers to use organic
farming practices, but adoption is non-linear

After decades of focusing on the uptake of chemical fertilizer, promoting sus-
tainable farming is ranking high on the policy agenda. In Indonesia, intensive
cultivation combined with a high reliance on chemical fertilizer have in-
creased soil acidity and reduced the soil organic content of rice fields. Over-
application of chemical inputs is costly to the environment and expensive for
farmers. Organic farming practices offer an alternative, either to substitute
part of the chemical inputs or as a complete system.

Yet, training and extension are costly for policy makers and also for farmers
who invest their time. It is therefore highly relevant for policy makers to un-
derstand whether training has the intended impact and whether farmers are
interested to apply the taught information.

This policy brief presents the results of a randomized experiment that was
designed to evaluate the effectiveness of repeated training on organic farm-
ing. The training was targeted at smallholder farmers. The experiment was
conducted in the Province of Yogyakarta and Tasikmalaya, West Java. Data
was collected across four waves from 2018 to 2023. This rich data allows us
to explore longer-term adoption patterns. Adoption patterns of new technol-
ogies are not necessarily linear and farmers might switch in and out of adop-
tion in response to extension efforts.

Specifically, this policy brief addresses the following research questions: TO p ICS
e What is the causal effect of repeated organic farming training on adop- e Training on organic
tion, on the use of chemical inputs and on the probability of full conver- farming

. . 5 .
sion to organic farming: e Long-term adoption

e What adoption patterns are observed in response to repeated extension? patterns
Are farmers continuously using a practice after adoption or do they dis-

J Jont? e Random experiment
adopt or readopt:



The Experiment

The experiment was conducted in Tasikmalaya district, West Java Province,
and in three districts in the Province of Yogyakarta: Sleman, Bantul and Kulon
Progo. Data was collected in 2018, 2019, 2020, and 2023. Farmers were ran-
domly assigned to treatment or control groups at the village level. The treat-
ment group was invited for training in 2018 and 2022. The control group did
not receive any training. Figure 1 outlines the project timeline. At baseline,
we interviewed 1,200 farmers, i.e. 20 from each sampled village. Most re-
spondents in our sample are smallholders, with an average cultivated land
size of 0.3 ha. In 2023, the average age in our sample was 57 years, most re-
spondents are male.

The Training

The training was participatory and involved several practical exercises. Train-
ing was held in the respective villages to minimize travel time for farmers. In
2018, the treatment group was invited to a three-day training on organic
farming, covering organic principles, input production, and marketing. In
2022, the same farmers were invited to a two-day training that focused on
organic soil management and introduced the PUTS soil test kit by the Indone-
sian Soil Research Institute (ISRI).

Training attendance among those invited was high, with 90% in 2018 and
73% in 2022. Per invited farmer, the 2018 training incurred costs of around
IDR 390k (USD 25) and the 2022 training costs of around IDR 480k (USD 31)
per farmer.

Figure 1. Project timeline

Survey 1 Survey 2 Survey 3 Survey 4
2018 2019 2021 2023
]

Training 2018
30 Villages, 3 Days

Training 2022
30 Villages, 2 Days

Content: organic principles,
organic pesticides, organic
fertilizers, markets

Content: organic soil health
management, organic

fertilizers, PUTS soil tests

Findings: Adoption of Organic Farming Prac-
tices and Use of Chemical Inputs

The evaluation shows that repeated training was successful in increasing
farmers’ uptake of organic farming practices. Farmers who were invited for
training in 2018 and 2022 were more likely to apply fermented manure in
2023. This effect is mostly driven by purchased manure. Training further in-
creased the share of farmers who apply non-manure organic fertilizers and
inputs (liquid organic fertilizer, MOL, PGPR). This is mostly driven by self-
produced inputs, reflecting the focus of the training on teaching farmers how
to produce own organic inputs. Similarly, training increased the share of
farmers who applied organic pesticides.



However, five years after the first training, we do not find that farmers fully
convert to organic farming in response to the training, they rather use the
organic practices in addition to chemical inputs or to partly substitute chemi-
cal inputs.

In a context of high chemical fertilizer use, we find that training motivated
farmers to apply less Nitrogen through chemical fertilizers. Compared to the
control group, farmers invited to the training used, on average, 21 kg/ha
(around 14 percent) less Nitrogen from chemical fertilizers on their rice plots.
Yet, the effect seems to be limited to the application of Nitrogen. There is no
significant effect of the training on the average chemical fertilizer spending
per hectare nor on the average chemical pesticide spending per hectare.

Figure 2. Effect of training on adoption in 2023

Spending on
chemical fertilizer

Organic inputs Nitrogen

Findings: Adoption Patterns

The adoption of new agricultural practices is a complex process. Looking at
the adoption of organic pesticides, our data shows that adoption is non-
linear for many farmers. Figure 3 shows that the use of organic pesticides
among farmers in the treatment group increased following the first training.
In 2019, 15 percent of farmers in the treatment group used organic pesti-
cides compared to 7 percent in the control group, indicating a difference of 8
percentage points. However, by the end of 2021, the difference between
farmers in the treatment group and the control group shrank to around 4
percentage points. Following the second round of training in 2022, the differ-
ence between farmers in the treatment and control group increased again to
around 13 percentage points.

This adoption pattern can be explained by a high share of farmers that fall in
the following categories:

e Dis-adopters: Farmers who started to experiment with organic farming
by 2019, but dis-adopted at a later stage.

e Late adopters: Farmers classified as non-adopters in 2019, but later
started to experiment with organic farming methods.

e Re-adopters: Farmers who adopted after the first training, dis-adopted
by 2020 and re-adopted by 2023.

Interestingly, we do not find that farmer characteristics such as age or educa-
tional background are related to farmers’ adoption category.

Randomized
Experiment

This project used a random-
ized controlled trial (RCT).
This enables us to establish a
direct cause-and-effect rela-
tionship between the training
and its impact.

Simply comparing organic to
non-organic farmers can be
misleading as organic farmers
may differ in many other re-
spects (e.g. education or land
quality) from non-organic
farmers. Likewise, comparing
the same farmers before and
after training can be mislead-
ing if other factors, such as
subsidies, change simultane-
ously.

Like in a medical trial, random
assignment and a large sam-
ple ensures treatment and
control group are similar be-
fore the training. Therefore,
any difference in outcomes
can be causally linked to the
training, as all other factors
are expected to change simi-
larly for both groups.
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The observed patterns suggest that it requires repeated extension efforts to
adopt organic farming methods.

Figure 3. Adoption pattern: Organic pesticides

Findings: Motivators and Obstacles

In addition to the quantitative data, we collected qualitative data in the form
of focus group discussions (FGDs) and semi-structured interviews.

Motivators: During FGDs, participant expressed their appreciation for the
training because it gives them more autonomy with respect to input choices.
Participants stated that one of their main motivations to use organic farming
practices is to substitute chemical fertilizer. Farmers further explain that they
apply organic fertilizer to improve the quality of their soil.

Obstacles: Frequently mentioned obstacles to the uptake of organic farming
practices include a lack of time, especially to ferment and apply manure.
Some farmers explain that due to time constraints they prefer “instant” solu-
tions. Furthermore, farmers are concerned that prices for organic products
are not high enough to compensate lower harvest quantities. In addition,
farmers perceive the access to markets of organic products difficult.

Key Messages

e Training is effective to boost the adoption of some organic farming prac-
tices, but it is difficult to reach full adoption. For non-manure organic
fertilizer, use is 17 percentage points higher among farmers invited for
training (45% in the treatment vs. 28% uptake in the control group).

e Training reduces farmers’ application of chemical Nitrogen fertilizer.

e Farmers adoption process is non-linear; some dis-adopt, others re-adopt,
and some only adopt after repeated extension efforts.

e Farmers value information on organic practices, particularly with declin-
ing fertilizer subsidies, and are motivated by soil quality improvements.

e Obstacles to wider organic farming adoption include time constraints,
concerns about declining profits, and the access to organic markets.
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Promoting Sustainable Soil
Management Amongst
Indonesian Smallholder

Training improves farmers’ soil fertility man-
agement. Including soil testing may make it o il
more sustainable.

Since the 1960s, Indonesian rice farmers have widely adopted “Green Revo-
lution” type techniques to achieve rapid productivity increases. However, the
extensive use of such techniques, specifically the overapplication of chemical
fertilizers, has induced environmental costs. These costs include degraded
water quality, reduced soil quality and biodiversity loss. According to the Na-
tional Development Planning Agency BAPPENAS (2014), the overapplication
of Nitrogen-rich fertilizers has caused widespread deterioration of agricultur-
al land. Providing farmers with information about soil nutrient principles,
balanced fertilizer application recommendations, along with the provision of
low-cost rapid soil tests can increase farmers’ ability to manage their soils in
a more sustainable way and hence mitigate further soil degradation.

This policy brief presents results from a randomized controlled trial that
compares the effectiveness of a 1-day training against a 2-day training on
sustainable soil management. The training was targeted at smallholder rice
farmers. The second day of the 2-day training focused on soil testing using a
rapid low-cost soil test kit (PUTS). Both training groups are also compared to
a benchmark scenario where farmers do not get any training. Specifically, the
evaluation addresses the following questions:

e Do small-scale rice farmers change their soil fertility management behav- To P ics

ior in response to training? . i .
e Training on soil nutri-

e Does training on and access to soil testing increase the effect of training?
ent management

e Does training increase farmers’ knowledge around soil nutrient manage-

ment? e Adopting sustainable

farming practices
e Random experiment

e PUTS



Randomized
Experiment

This project used a random-
ized controlled trial (RCT).
This allows us to establish a
direct cause-and-effect rela-
tionship between the training
and its impact.

Simply comparing farmers
who adopt soil management
practices to farmers who do
not can be misleading as
adopters may differ in many
other respects from non-
adopters that would then be
confused with adoption. Like-
wise, comparing the same
farmers before and after
training can be misleading if
other factors, such as subsi-
dies, change simultaneously.

Like in a medical trial, random
assignment and a large sam-
ple ensures that treatment
and control groups are statis-
tically comparable pre-
training. Thus, any difference
in outcomes can be causally
linked to the training; all oth-
er factors should have
changed in the same ways for
all groups.

The Experiment

The experiment was conducted in 69 villages across three districts of Yogya-
karta province: Sleman, Bantul and Kulon Progo. Pre and post-training data
were collected in August 2022 and June 2023. Respondents were sampled at
the farmer group level. In total, 1,104 farmers were interviewed, i.e. 16 from
each sampled village.

Figure 1. Project timeline

Baseline Survey Follow-up Survey
(Aug-Sept 2022) (June-July 2022)

Qualitative Interviews
(July 2022)

Soil management training
in 46 villages (Sept-Oct 2022)

S ey w

The Training

Villages were randomly allocated to three groups: control group, treatment
1 (1-day training) or treatment 2 (2-day training). Depending on the random
assignment of their village, farmers were invited to a 1-day or 2-day train-
ing on soil management. The control group received no training.

The trainings were participatory and involved classroom sessions on soil
nutrient principles, discussions on problems associated with chemical-
fertilizer-intensive farming and practical exercises on the production of or-
ganic inputs. All invited farmers were given access to the online extension
platform Lentera Desa. In the 2-day training, farmers were additionally
taught how to use the PUTS soil test kit using a soil sample from their plots.
After training, the group received a PUTS kit for independent use post-
training. The trainings were held in the farmers’ villages. Per invited farmer,
the 1-day training incurred costs of around IDR 280k (USD 18) and the 2-day
training costs of around IDR 580k (USD 37). The participation rate was high;
on average 13.8 out of the 16 invited farmers per village participated.

Figure 2. Research design

1104 farmers
random (69 villages)

Control Group:
368 farmers (23 villages)

Treatment 1: Treatment 2:
368 farmers (23 villages) 368 farmers (23 villages)
1st day training & Lentera Desa || 1st day training & Lentera Desa
+ 2nd day training on soil testing

Findings: Using Organic Inputs, Lime and LCC

Organic inputs: Overall, the training had no clear impact on farmers’ use of
organic inputs. The considered inputs include fermented manure, liquid
organic fertilizer, green manure, rice residues and MOL/ PGPR.



Lime: Trainers explained the importance of an optimal Ph level and that lime
can be added to increase the Ph level. Farmers in the 2-day training addition-
ally obtained results on the Ph level of their soil sample. We observe that the
training increased the share of farmers who applied lime. The increase is
larger for farmers in the 2-day training.

Leaf Color Chart (LCC): All training participants received an LCC (a simple tool
indicating rice plants’ Nitrogen status). Among farmers in the 2-day training,
18.4 percent used it, compared to only 1.2 percent in the control group.

Figure 3. Effect of training on Lime application and LCC

Findings: Application of Chemical Inputs

The results show that training seems to be effective in addressing the over-
application of Nitrogen-rich fertilizers. Comparing the treatment groups with
the control group shows that farmers who received a 2-day training applied
on average 132 kg/ha of Nitrogen, compared to 143 kg/ha in the 1-day train-
ing group and 159 kg/ha in the control group. This finding is also in line with
our finding that training increased the use of the LCC which helps farmers to
adjust their Nitrogen application to the needs of the plants.

By contrast, the training has no impact on the application quantities of Phos-
phorus (P) and Kalium (K). Yet, the overapplication of these two nutrients is
also much less frequent in our sample.

Figure 4. Effect of training on chemical inputs application

The Soil Test—
PUTS

The soil test used in the ex-
periment was developed by
the Indonesian Soil Research
Institute (ISRI).

The test provides information
on the nutrient availability in
the soil. The results are availa-
ble within 30 minutes, the
analysis is done directly in the
field and no lab is needed.

The tests are marketed as kits
(PUTS) which comprise test
tubes and liquids to conduct
50 soil tests. The kit comes
with a bag and a user manual
that also provides recommen-
dations how to address nutri-
ent deficiencies. One PUTS kit
costs IDR 1.8 million.



Foto

Joint Research Project

University of Passau, Germany
Prof. Michael Grimm

Chair of Development Economics
Coordinator: Dr. Nathalie Luck

Universitas Gadjah Mada, Indonesia
Alia Bihrajihant Raya, S.P., M.P., Ph.D.
Faculty of Agriculture

Authors:

Prof. Michael Grimm, Dr. Nathalie Luck,
Udit Sawhney

Contact: michael.grimm@uni-
passau.de

Passau, February 2024

This project was funded by the German
Federal Environmental Foundation
(DBU).

This project is related to a DFG funded project
on organic farming by the same team.

Findings: Adoption and Knowledge Score

A higher adoption score (max. 4) signals that the farmers’ application pattern
is more in line with the training recommendations (early application of Phos-
phorus and split Nitrogen application, early application of Potassium, and no
late application of Nitrogen). Trainers further explained the role of different
nutrients (mainly N, P, and K) in maintaining healthy crops. A higher
knowledge score indicates that farmers answered more nutrient questions
correctly. The score ranges from 0 (lowest) to 6 (highest). We do not see any
clear impact of the training on the adoption score or the knowledge score.

Figure 5. Effect of training on adoption score and knowledge

Findings: PUTS use after training

One year after the training, only few farmers who were invited to the 2-day
training had used the PUTS independently. This is in line with the qualitative
data we collected in the form of semi-structured interviews. Farmers report-
ed that they forgot how to use the soil test kits and do not feel confident
using them without expert supervision, despite also having access to video
instructions through the Lentera Desa website. Some farmers also reported
that they feel hesitant to collect the soil test kit from another farmer’s home.

During the qualitative interviews, respondents also expressed their apprecia-
tion for the training as it provides them with new knowledge about farming
practices and tools, e.g. using leaf color charts. They also reported finding it
easier to identify the characteristics of healthy soil.

Key Messages

e The training significantly reduced farmers’ application of chemical Nitro-
gen fertilizer and increased the share of farmers applying lime. Effects
are larger for the 2-day training, which included soil testing.

e Farmers value information about simple farming tools like LCCs, howev-
er, they are still hesitant to use more complex tools such as soil tests.

e To ensure long-term use, farmers may require longer training or repeat-
ed assistance from extension workers when performing soil testing.

e Training had little effect on the timing of farmers’ fertilizer application,
their knowledge about soil nutrients and their use of organic inputs.
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Soil Test Innovation:
Decision-making Among
Smallholders Farmers

Farmers' Readiness to Adopt PUTS (Perangkat
Alat Uji Tanah Sawah-Paddy Soil Test Kit) In-
novation

Background

Increasing rice production, the primary food in Indonesia, is currently
among the government's main priorities. This need is also driven by a growing
population. Due to limited agricultural land, the government and farmers tried
to intensify the use of the cultivated land to fulfill the need for rice. Farmers
often carried out land intensification by using an increasing number of chemi-
cal fertilizers.

Farmers are using chemical fertilizers at high quantities and continu-
ously, which ultimately has a negative impact on soil quality in Indonesia, es-
pecially in terms of soil fertility and the physical condition of the soil. Research
in many journals shows that a large share of Indonesian soils has a low C-
organic content. These conditions can be caused by excessive land cultivation
combined with a low application of organic fertilizer to the soil. Many farmers
are not aware of the deteriorating condition of their soil. Yet, when managing
their farming business, farmers need to know the condition and quality of their
land. Carrying out periodic soil quality assessments is necessary to determine
the soil's capacity to function effectively now and in the future.

In 2012, Indonesian Soil Research Institute (ISRI), now called Indone-
sian Soil and Fertilizer Standardization Institute (BPSI Tanah dan Pupuk), creat-

ed an innovation for testing soil quality using PUTS (Perangkat Alat Uji Tanah TOpICS

Sawah-Paddy Soil Test Kit). This soil test kit can measure the content of N, P, K,

and the pH level. The kit also contains a recommendation book that explains e  PUTS has high innova-
how to use fertilizer according to the results of the soil assessment. This device tion characteristics

was introduced to farmers and extension workers in the past; however, its
usage is today is low because of high maintenance costs and difficult-to-find
materials. This policy brief evaluates the readiness to adopt PUTS at the small-
holder farmer level by considering farmer characteristics, training impact, and
human capital. e Training was an
important aspect in
the dissemination of
PUTS innovation

e Farmer tend to be
ready in adopting
PUTS



Method

This research was conducted quantitatively in the Special Region of
Yogyakarta. All respondents received training in using PUTS in 2022. After the
training, the group also received a PUTS. The survey was conducted in 2024
with 170 research respondents: in Sleman Regency (57 farmers), in Bantul
Regency (39 farmers), and in Kulon Progo Regency (74 farmers).

Results

Soil health quality and fertility can be improved if farmers know the
condition of their soil. Currently, farmers usually detect their soil condition
from the signs that appear on their plants without any scientific measure-
ments. Land measurement innovation with PUTS is important for farmers
and farmer assistance providers, such as extension workers. Land measure-
ment with PUTS can more accurately, quickly, and precisely determine the
available level of nutrients and provide precise recommendations based
on the results.

PUTS has High Innovation Characteristics

Innovations with suitable characteristics for farmers will be easily
adopted by farmers. The PUTS soil test kit is an agricultural technology that
suits farmers' needs, provides benefits, is not complicated to use, can be
used, and is easily observed by farmers.

Figure 1. Characteristic of PUTS Innovation
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Figure 1 shows that the PUTS innovation is: a) profitable for farmers
because it could determine soil health and fertilizer needs, b) suited to the
needs of farmers in conditions of limited access to chemical fertilizers, c) not
complicated to use because there are guidelines for use that are easy for
farmers to understand, e) easy to observe analysis results related to soil pH,
N, P and K nutrient levels in the soil. Yet, Figure 1 also shows that the charac-
teristics of PUTS innovation in the triability aspect were in the moderate cat-
egory. While theoretically, farmers could use the PUTS independently, farm-
ers were still not confident in carrying out soil health measurements without
assistance.



Farmers Tend to be Ready in Adopting PUTS

Decision-making to adopt PUTS innovations among farmers was
measured based on the five adoption processes proposed by Rogers: the
introduction, persuasion, decision, implementation, and confirmation stages.

Figure 2. Decision-Making to Adopt PUTS
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The research results in Figure 2 show that the level of achievement
of PUTS adoption decision-making in the first 3 stages is high. However, at
the implementation stage, farmers were still in the moderate category even
though they showed high achievements at the confirmation stage. Farmers
understood the importance of measuring soil health and were motivated to
use PUTS. However, farmers did not use PUTS after training as they still
needed more assistance in using the exclusive and expensive soil-kit.

Training was an Important Aspect in the Dis-
semination of PUTS Innovation

This research also shows that farmers' decision making to adopt
could be influenced by the characteristics of innovation, human capital, and
training.

Figure 3. Pathway Scheme of Determinant Factors in PUTS Adoption Decision
Making
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Farmer’s
Capability

The increased capability is
one of the impacts of soail
health management training.
Farmers' capabilities were
increased in both knowledge
and skills. However, the pro-
portion of increase in the
knowledge aspect is more
than the skill aspect:

e Farmers knew the nutri-
ent content of the soil

e Farmers understood the
importance of precision
fertilization for plants

e Farmers knew how to
measure the pH of paddy
soil

e Farmers were able to use
PUTS correctly to deter-
mine the level of nutri-
ents available in the soil

e Farmers were still unable
to calculate the amount
of fertilizer by the needs
of the soil



Figure 3 shows that PUTS innovation characteristics had a significant
and positive effect on the impact of training. Farmers liked the presented soil
health materials. They also liked presented and the technical training with
respect to conducted regarding material delivery and training situations.
Farmers felt that their knowledge of soil health management and using PUTS
had increased. The impact of this training had a significant influence on
farmers' decision-making to adopt PUTS.

The training also had a significant and positive effect on farmers'
human capital. Farmers have increased their knowledge and skills in soil
health management by participating in training. The combination of training
methods carried out through lectures, discussions, and practice led to a good
understanding of the PUTS innovations that were disseminated. Increasing
farmers’ human capital can change their knowledge, attitudes, and behavior
and impact their decision-making to adopt PUTS. Thus, to promote the
adoption of technology, we must consider the characteristics of the
innovation and then introduce it with training that considers the
community's social capital. Training became a mediator in decision-making
by farmers to adopt PUTS innovations. Training is important to introduce
innovation to the community.

Figure 4. Impact of Soil Health Management Training
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Figure 4 shows that farmers scored the impact of training on the
reaction and learning aspects as very good and good. Farmers felt that the
training material on soil health was appropriate to farmers' needs and liked
the PUTS technology presented. The training materials delivered by the
facilitator were easy for farmers to understand. From the learning aspect,
this training made farmers understand soil health management well.
Farmers also knew how to use PUTS correctly. Yet, the impact of training on
behavioral aspects is still in the moderate category. One year after the
training, most farmers still had not used PUTS in their farming business
independently outside training activities. Short training (1-2 days) was not
been able to change farmers' behavior; thus, more intensive assistance is
needed.

Farmers still face obstacles to using PUTS in farming. Farmers were
not confident enough to use PUTS independently after training, which only
lasted 2 days. The expensive chemical solution refills also hindered farmers
from using PUTS in their farming. Furthermore, the absence of norms or



rules related to the use of PUTS makes farmers reluctant to use PUTS owned
by farmer groups. The awareness regarding the urgency of measuring soil

health was not yet shared among all farmer group members. Therefore,

intensive assistance for farmers regarding soil health management needs to
be carried out. The government needs to have policies regarding refilling

Foto

PUTS chemicals. In addition, PUTS management institutions or rules for using

PUTS among farmers must be formed so that farmers can access PUTS more
easily.

Key Messages
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PUTS is a tool for analyzing soil fertility conditions. It is considered the
most accurate and easy for farmers. However, the expensive price and
the difficulty in obtaining refilled-materials make farmers less confident
in using PUTS.

Dissemination of PUTS innovation will run well if farmers received
training regarding its use and benefits. This training should be carried
out in stages with intensive assistance from agricultural extension
workers.

PUTS should be owned by local agricultural extension centers and
farmer groups to make it easier for farmers to use them. PUTS materials
should be maintained regularly because they will expire and difficult to
find.

Assistance regarding farmers' soil health management is very necessary
to be carried out regularly.
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Small-scale Farmers’
Willingness to Pay for Rapid
Low-cost Paddy Soil Tests

Comparing alternative provision possibilities
through extension services

The over-application of fertilizer is very common, especially when fertilizer is
heavily subsidized. This overuse reduces farmers’ yields, leads to soil degra-
dation and harms the environment. Soil tests can provide information that
allows farmers to determine the right mix and quantity of fertilizer. This can
help farmers to manage their soils more sustainably. Yet, soil tests are rarely
applied, also because they typically exceed the costs that extension services
can cover. This raises the question of how soil tests could be distributed to
farmers in a way that ensures adoption and is at least partially cost covering.
To answer this question, we investigated farmers’ willingness-to-pay (WTP)
for rapid low-cost paddy soil tests in Indonesia. We compare two ways how
government extension offices could distribute soil tests.

Service: In the first setting, farmers are offered the service of getting one (or
several) plot(s) tested by an extension worker who then also provides an in-
dividualized fertilizer recommendation based on the test results.

Club Good: In the second setting, farmer groups are offered soil test kits
with material for up to 50 tests and one-day training on how to do the soil
tests. In this setting, participants can share the risk and costs according to
people’s ability to pay. Yet, they can also free ride on others’ contributions.

The Sample

Our experiment was implemented in 45 villages in the province of Yogyakar-
ta. In each village we invited farmers to an information session on soil e Rapid low-cost paddy
testing. Between 7 and 25 farmers participated. In total, we could enrol 603 soil tests / PUTS
participants, 295 in the 24 villages that were assigned to the service arm and
308 in the 21 villages that were assigned to the club good arm.

Topics

e Farmers’ willingness
to pay

In our target area most farmers are smallholders, cultivating on average 0.2

ha. Rice is the main crop. Participants in our experiment were on average 54

years old and 58% have a degree from senior high school or more. Service

and club good participants are comparable in terms of education and age.

e Service versus group
setting
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The Experiment

To measure the WTP for soil tests, we use a Becker-DeGroot-Marschak auc-
tion (BDM). BDM is widely used in the literature and has the advantage of
being incentive compatible. The principle of BDM is to offer a respondent a
product and to ask for a price bid. This bid is then compared to a randomly
drawn price. If the price bid is equal to or higher than the drawn price, the
respondent buys the product for the drawn price. If the bid is lower, the
respondent cannot buy the product. The assumption is that the BDM auc-
tion reveals respondents true Willingness to Pay (WTP). A bid too low
means missing out, while a bid too high means overpaying. The product
and exact procedure to measure the WTP differs between the two experi-
mental arms.

Service arm: product = 1 individualized soil test including fertilizer recom-
mendations by an expert

Before the bidding process, our enumerators explained the bidding pro-
cess. Then all participants made their bid, privately and one after the other.
They were asked how many tests they want to buy at this price if they are
successful. After all participants made their bid, a price was randomly
drawn. Successful participants made a down payment and a date for the
soil testing service was fixed.

Club good arm: product = PUTS kit 50 soil tests and a group training session
on how to use the kit

The bid by each participant represents a contribution to the entire kit, not
an individual test. Again, the enumerators explained the bidding process. It
was also explained that the two lowest non-zero bids would be doubled
(subsidy). Each participant was asked how many soil tests he or she would
like to perform in case the group is successful. After all participants had
made their bid, a price was randomly drawn. If the sum of all bids plus the
subsidy were above the price drawn, the group bought the test kit at the
drawn price. Each participant paid a share of the total price (minus the sub-
sidy) equivalent to his or her bid relative to the total bid. The group made a
down-payment and the date for the PUTS delivery and training was fixed.

The Outcome of the Auction

The average WTP was IDR 15,600 (0.99 USD) in the service arm and IDR
24,200 (USD 1.54) in the club good arm (see Table 1). Hence, people were
willing to pay in total more for soil tests in the club good setting. Yet, in the
club good arm, participants made bids for contributions and hence the to-
tal WTP must be adjusted for the number of desired plots to be tested. If
expressed on a per test basis, the WTP was very similar in both treatment
arms and a little bit lower in the club good arm (15.6 vs. 14.4.).

The range between the minimum and maximum was also comparable in
both settings, but in the club good setting the share of zero bids was higher
by 5.7 percentage points. We asked participants who provided zero bids for
the reason. Perceived lack of usefulness, land rental arrangements and
affordability are by far the dominant reasons.



Among those who made a positive bid, the number of desired tests was high-
er in the club good arm than in the service arm (2.1 vs. 1.7). This might partly
be related to the fact that participants know that the kit offers 50 tests and
the group purchasing it was, on average, much smaller.

Since, we drew prices well below actual costs, 52.5% of all bids in the service
good arm and 61.9% of all bids in the club good arm were successful.

Table 1. Outcome of BDM auction

Service Club Good

Individual level

WTP (total contribution) (in 1,000 IDR) 15.6 24.2
Desired # of tests per participant (if non-zero bid) 1.7 2.1
WTP per soil tets (in 1,000 IDR) 15.6 14.4
Village level

Group size 12.3 14.7
Spread of WTP per test within group (in 1,000 IDR) 56.5 57.2
Share of zero bids by group 0.254 0.311
Outcome of BDM auction

Successful (share individuals / share groups) 0.525 0.619
Average bid among those successful (indiv. / group) 26.95 437.46
Participants 295 306
Village groups 24 21

Demand Curves

Figure 1 relates the price and uptake for both experimental arms. The curves for
both settings largely overlap. At the actual cost of IDR 36,000 per test (price of a
test without any service) uptake would be about 20%.

Figure 1. Demand curves

Further Data Analysis

Age is not significantly related to the bid amounts but bids increase with educa-
tion. Participants with junior secondary schooling bid, on average, about IDR
5,500 more than those with no or primary schooling. This may of course also
capture a wealth effect.

Bids also decrease by IDR 870 with each additional group member, possibly be-
cause farmers anticipated to learn from the tests of others. However, we find
that the effect is smaller in the club good arm. This suggests that free riding on
the contributions of others is not the key driver of the group size effect.

The Soil Tests—
PUTS

The soil test used in the ex-
periment was developed by
the Indonesian Soil Research
Institute (ISRI).

The test provides information
on the nutrient availability in
the soil. The results are availa-
ble within 30 minutes, the
analysis is done directly in the
field and no lab is needed.

The tests are marketed as kits
(PUTS) which comprise test
tubes and liquids to conduct
50 soil tests. The kit comes
with a bag and a user manual
that also provides recommen-
dations on how to address
nutrient deficiencies. One
PUTS kit costs IDR 1.8 million.
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We find that the bid per test declines by IDR 4,000 with each additional de-
sired test. This may indicate that after the first test, farmers attribute a lower
value to additional tests, probably assuming that a test on one plot may also
have valuable information for other (close by) plots.

Finally, we explore whether WTP varies with land ownership status. We find
that the WTP declines with the share of the land under sharecropping that
the farmer wants to test (vs. owned/land under fixed-rent).

Scope for Subsidies to Foster Soil Test Uptake

Figure 2 shows the take-up as a function of the share of the total cost that is
subsidized for both experimental arms. For lower subsidies the provision as
an individual service is the most effective. Uptake among groups is zero un-
less at least 60% of the costs are subsidized. But for subsidies above 75%, i.e.
a farmers’ contribution of 25% or less, uptake is higher in the group setting.
For an 80% subsidy, the uptake is about 60% in the service arm and 70% in
the club good arm. For a 90% subsidy, the difference increases to almost 20
percentage points.

Figure 2. Uptake as a function of the costs subsidized

Notes: Costs include only the costs of the soil tests without the service and training, i.e. IDR 36,600 in the service
arm and IDR 1,830,000 in the club good arm. In the club good arm, uptake is weighted by group size, i.e. both lines
show uptake at the individual level.

Key Messages

e  Our experimental study shows that small scale farmers in Indonesia are
willing to pay for/contribute to the cost of rapid low-cost soil tests.

e Yet, the WTP does not cover the cost of the tests.

e Subsidies can be justified by the potential environmental benefits that
could result from the prevention of fertilizer overuse and better soil
management.

e The provision could be integrated into existing extension services.

e For low subsidies the provision as an individual service is the most effec-
tive. For higher subsidies the provision of entire test kits and training are
more effective to increase uptake.

e The provision in a group setting might be increase the probability that
farmer associations integrate soil testing in their group activities.
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What Determines Farmer’s

Use of Digital Extension Tools

Study about Blended Learning with The
Lentera DESA Website

Background

The increasing utilization of the internet in Indonesia holds significant promise
for agricultural knowledge enhancement. Farmers have diverse information
needs spanning agricultural cultivation techniques, soil fertility management,
pest control, post-harvest management, and market information. However,
the digitalization of agricultural information is also necessitated by the short-
age of extension workers Indonesia. Due to this shortage, extension workers
have to fulfil multiple roles as initiators, facilitators, motivators, teachers, ana-
lysts, and change agents. To address this, collaborative efforts between exten-
sion workers and agricultural stakeholders are underway to increase the digi-
talization of extension services. This often involves integrating digital platforms
with conventional face-to-face extension, known as the blended learning ap-
proach. Yet, not all communities can optimally utilize digital resources, espe-
cially considering the older age of many farmers.

This policy brief explores the utilization of online agricultural information by
farmers in Yogyakarta through the Lentera Desa website, an online extension
platform. In a blended learning setting, conventional face-to-face training was
combined with digital extension services. Sampling was conducted across 46
villages in Yogyakarta. Farmers were offered either a 1-day training on soil
health management or a 2-day training. The 2-day training additionally includ-

Topics

ed soil testing using the PUTS. Subsequently, all farmers gained complimentary

access to online training via the Lentera DESA website. e The training and Lentera

DESA

Specifically, this policy brief addressed the following questions: e Farmers use of online

resources to find agricul-
What is the extent of their use? tural information

1. After face-to-face training, did farmers use the Lentera Desa website?

2. Does the type of face-to-face training influence farmers’ use of the web- e  Use of Lentera DESA

site? ) ,
e Determines farmers’ use

3. Which farmer characteristics influence the use of digital extension re- of Lentera DESA

sources/the Lentera Desa website?



The Lentera DESA
Website

Lentera Desa is an online edu-

cation and training platform
in the field of agrocomplex
(agriculture, fisheries, and
animal husbandry). On the
Lentera Desa platform, farm-
ers could access instructional
videos to review and enhance
the content covered during
face-to-face training sessions.
The videos primarily concen-
trate on sustainable soil
health management and are
typically between 2 to 10

Location and Respondent Characteristics

This research was conducted in 46 villages across three districts in Yogyakar-
ta: Bantul District, Kulonprogo District, and Sleman District. Pre and post-
training data were collected in August 2022 and June 2023. Respondents
were sampled at the farmer group level. In total, 736 farmers were inter-
viewed, i.e. 16 from each sampled village. The vast majority of respondents
(89%) were male, with the majority being aged 51 years or older. Approxi-
mately half of the respondents has completed high school, while a small per-
centage (7%) hold a university degree. The remaining respondents have com-
pleted junior high school or elementary school, with a few having no formal
education. Additionally, most respondents indicated that agriculture was not
their main occupation and that they supplemented their income with side
jobs.

Figure 1: Research Timeline

The Blended Learning

Villages were randomly allocated to three groups: control group, treatment 1
(1-day training) or treatment 2 (2-day training). Depending on the random
assignment of their village, farmers were invited to a 1-day and 2-day train-
ing on soil management. The control group received no training. In this re-
search, only the farmers in the 1-day and 2-day training group are consid-
ered.

The trainings were participatory and focused on sustainable soil health man-
agement. In the 2-day training, farmers were additionally taught how to use
the PUTS soil test kit using a soil sample from their own plots. All invited
farmers were given free access to the online extension platform Lentera De-
sa, which is operated by UGM.

smartphones.

Figure 2: Research Design



Farmers’ Use of Online Resources to Find

Agricultural Information

Figure 3: Smartphone Usage by Farmers

Use of The Lentera DESA

Before the training
and introduction to
the Lentera DESA web-
site, 50.9% of respond-
ents reported to use
the internet to search
for agricultural infor-
mation. This share is
quite high considering
that the majority of
respondents are aged
51 years or older.

Figure 4: Use of Lentera DESA by Farmers after Training

During the training,
farmers were
introduced to and
given free access to
the Lentera Desa
website in the hope
that they could utilize
it independently as an
information  source
after the face-to-face

training. However, while 50.9% of respondents reported that they had
previously searched online for agricultural information, the take up of the
Lentera Desa website is low. Only 13.6% of respondents actually used it.

Figure 5: Farmers Watch Lentera DESA in Minutes

Farmers Watch Lentera DESA

Among the farmers who logged
in and watched videos on the
platform, the majority (47%)
spent less than two minutes
viewing the content.
Surprisingly, only a small
fraction, comprising merely 4%
or 10 farmers, watched for more
than 20 minutes. The data on
the duration of the total time
spent watching videos indicates
that training videos can be
optimized by limiting them to 2-
5 minutes as few farmers are
willing to watch long videos.
Important information can also
be communicated at the
beginning of the video so that
farmers can immediately obtain
important information from the
video.
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Website

Training: The type of training, 1-day or 2-day training with PUTS, does not
influence farmers’ use of the Lentera Desa Website. This is even though the
Lentera Desa website offered even more information for farmers
participating in the 2-day training, including videos on how to conduct the
PUTS and how to calculate fertilizer amounts.

Age: Interestingly, our data does not show that age is related to the use of
the Lentera Desa website.

Education: Farmers who have a university degree are 24 percentage points
more likely to use the Lentera Desa platform again after the training. Farmers
with higher education who log into the Lentera Desa website after the
training also spent more time watching videos.

Smartphone Ownership: Farmers who own a smartphone were more likely
to log into the Lentera DESA website.

Experience with Online Information: Farmers who used the internet to
search for agricultural information even before our training are also more
likely to use the Lentera Desa platform. This suggests that only farmers who
are already familiar with using online resources can easily access online
learning platforms. Other farmers might need more guidance and practice.

Blended learning training aims to improve access to knowledge and the cost-
effectiveness of training, increase the capacity of training participants, and
help the facilitator's role in accompanying training participants. However,
based on the research data, it is still necessary to have a facilitator role for
some participants to provide direct support for using blended learning media
to reach the stage where training participants can use combined learning
media independently.

Key Messages:

e Half of the farmers use the internet to occasionally search for agri-
cultural information.

e Most farmers do not immediately use online extension resources
after the first introduction.

e Because most farmers spent less than 2-5 minutes watching vide-
os, it is important to keep videos short and deliver the most im-
portant information at the beginning.

e The use of the Lentera Desa website is related to farmers’ educa-
tion, smartphone ownership and whether they used the internet
before to search for agricultural information.

e Most farmers in Yogyakarta do not have high educational degrees
and thus need more assistance with using online platforms.
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The Challenge of Blended

Learning-Based Extension

Do facilitators and Web Applications have
good roles?

Blended learning combines the advantages of face-to-face meetings with the
benefits of web-based learning. It integrates direct interactions with facilita-
tors and self-directed learning. During face-to-face offline meetings, direct
interaction with facilitators can enhance cognitive engagement by fostering
dialogues between facilitators and participants in training or extension pro-
grams. Additionally, face-to-face meetings can initiate independent activities
based on real-world issues.

Blended learning relies on integrating technology into education. Subejo
(2018) argues that technology usage is influenced by gender and farmers' soci-
etal status. Male farmers tend to adopt information and communication tech-
nology faster than females. Additionally, farmers with higher societal status,
like opinion leaders, are quicker to adopt technology to disseminate infor-
mation among their peers. This difference arises from their need to utilize me-
dia channels for rapid and equitable information sharing among their commu-
nity members.

However, farmers face difficulties in using internet-based media due to limited
familiarity with device operation and limited understanding of digital content.
Field data indicates that only about 5.2% of farmers in Indonesia utilize ICT for
additional income generation (BPS, 2019), with age being a significant barrier
to technology utilization.

On the other hand, blended learning offers a solution to align with global TOpiCS
trends and overcome extension resources constraints. In line with these op-

portunities, the Lentera DESA serves as a platform dedicated to delivering
online training to farmers, extension workers, and agricultural stakeholders
who aim to enhance their capacity and capabilities.

e Blended learning-based
extension model

e Knowledge exchange

This policy brief presents findings from a survey conducted among farmers s e (IR,

who underwent training in PUTS (Soil Test). The training, employing blended

learning, included two days of face-to-face sessions to introduce PUTS (Soil ° Th‘? r.ole of 'the role of

Test), coupled with access to the training room feature of the Lentera DESA training facilitator and

website. Specifically, this policy briefs explores: resource person for Len-
tera DESA

i) Farmer’s Characteristics

ii) Human Capital and Farmer’s Knowledge Exchange

iii) The Role of Facilitators

iv) Blended-Learning Based Extension Model for Soil Test Adoption

e Adoption of soil test



_ Findings: Human Capital and Knowledge Ex-

The Survey

This study was conducted
across three rice-producing
regions, namely Sleman Re-
gency, Bantul Regency, and
Kulon Progo Regency, locat-
ed in the Special Region of
Yogyakarta. The selection of
research locations employed
a dual random sampling
technique involving the ran-
dom selection of districts
and farmer groups. Two dis-
tricts were randomly chosen
from each regency, with two
farmer groups selected from
each district. Farmers from
the selected groups were
then sampled through cen-
sus sampling, resulting in a
total sample size of 170
farmers. Prior to the survey,
all respondents had been
invited to training on the
utilization of the Rice Field
Soil Test Device.

change about Lentera DESA

Figure 1. Farmers‘ Human Capital Level
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Figure 2 shows the post-training status of farmers’ human capital con-
cerning the knowledge and technical skills that are necessary for soil
health preservation. Data shows that farmers' understanding of fertile
soil attributes and their benefits in rice cultivation is moderate (56.21%).
Likewise, farmers' proficiency in assessing fertilizer needs, employing
PUTS for soil pH assessment, and formulating fertilization strategies is
also at a moderate level (59.49%).

Figure 2. Farmer Knowledge Exchange Level
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Post-training knowledge exchange activities encompass both sharing in-
formation (knowledge donating) and gathering information (knowledge
collecting) among peers regarding soil fertility and PUTS. Participants of
the training occasionally share insights from the training with fellow farm-
ers, such as the importance of soil health and their experiences in con-
ducting soil pH measurements. However, they rarely seek information on
soil health maintenance and soil nutrient level assessment from their
peer farmers (knowledge collecting). Overall, there is limited engagement
in knowledge exchange regarding the Lentera DESA content and the
platform itself.

Findings: Utilization of the Lentera DESA
Web Application

The utilization of Lentera DESA in 2023 by farmers who participated in
soil health management training in 2022 was examined considering three
aspects: remembering the information presented within Lentera DESA,



comprehending the information available within Lentera DESA, and
utilizing the information contained therein. The research revealed that
only a minority of farmers were able to recall the methods of accessing
Lentera DESA and the functionalities of its features. Due to the persis-
tently low capacity for recalling access methods, both comprehension
and application were also at a low level.

Figure 3. Level of Utilization of the Lentera DESA Web Application

Findings: The Role of Training’s Facilitator

Figure 4. The Role of Training‘s Facilitator
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Farmers stated that facilitators of the face-to-face training sessions and
the speakers in the training videos which were uploaded on the Lentera
DESA website performed their roles effectively. Facilitators were as-
sessed across five roles: trainer, guide, learning designer, mentor, and
evaluator. Facilitators were ranked highest in their role as learning de-
signers (79.46%). The diverse teaching methods involving lectures, dis-
cussions, practices, and the utilization of website media (Blended learn-
ing) fostered farmers' learning interest. As a trainer, facilitators fulfilled
their role by explaining how to use Lentera DESA, conveying the fea-
tures available in Lentera DESA, and speakers on the Lentera DESA
website providing clear information. As guides, facilitators guided farm-
ers in using the Lentera DESA website, and speakers on the Lentera
DESA website clearly guided farmers through the steps of soil health
management. After the face-to-face training, facilitators evaluated
farmers' learning outcomes and their skills in using Lentera DESA by
applying pretest and post-test methods.

Farmers
Characteristics

Most farmers in our sample
(68%) are aged between 40
and 59 years old, with 19 %
classified as elderly, aged over
60 years old. Most farmers
(65 %) have completed senior
high school, while 31% have
completed basic education
(junior high school or less).
Regarding their experience
with PUTS, nearly all farmers
(95.88%) have utilized the
PUTS only once, during the
training. As for social media
use, the most farmers have
only a WhatsApp account
(75%).



I  Glended Learning-Based Extension Model

Foto

Farmers’ Acces
to Information

Farmers' inclination to seek in-
formation about soil health and
fertility remains notably limited.
Most have never searched
online to find information on
fertilizer dosages. Despite the
availability of WhatsApp as a
valuable platform for discus-
sions, farmers rarely interact
with peers via social media to
discuss soil health issues or
PUTS. Thus, farmers’ awareness
about the potential benefits of
using internet-based platforms
to access agricultural infor-
mation needs to be increased.

for Adoption of Soil Test

Figure 5. Decision Making Adoption Process in Blended Learning-Based

Extension
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The results of the data analysis indicate that blended learning influences
the formation of adoption decisions through five pathways.

1. The adoption decision of PUTS is directly influenced by the role of

the facilitators who conducted the face-to-face training.

Trainers explaining the benefits of PUTS can encourage farmers to
use it. Offline training also allows for direct practice, enabling farm-
ers to understand its usage.

The decision to adopt PUTS is directly influenced by human capital
capability, which comprises knowledge capacity and technical profi-
ciency in using PUTS. The higher the human capital capability, the
faster the adoption of the PUTS innovation.

In our model, there is a direct pathway between the decision to
adopt PUTS and the utilization of Lentera DESA. To access Lentera
DESA, farmers must be registered as members of Lentera DESA.
Utilizing Lentera DESA, farmers can calculate the fertilizer require-
ments needed in their fields after receiving PUTS recommendations.
The information and facilities available on Lentera DESA can accel-
erate the adoption decision of the PUTS innovation.

The utilization of Lentera DESA and human capital are directly in-
fluenced by the role of facilitators/extension workers during face-
to-face training sessions

Up to now, farmers rarely utilize online media as information re-
source, despite the abundance of agricultural information available
online. Enhancing farmers’ information literacy is crucial to building
human capital so that farmers can improve their businesses and
lives. Well-informed farmers can make better decisions and serve as



experts for others, offering valuable insights into soil fertility and
agricultural challenges.

5. Facilitators can play a key role in promoting the utilization of

Lentera DESA, thereby facilitating information exchange among
farmers. This can potentially improve human capital capabilities
and consequently impact the decision to adopt PUTS.

Farmers' participation in blended learning training/extension can
increase information exchange among farmers. Farmers who
attend training and have access to learning resources stored in
web applications can use the obtained information to initiate dis-
cussions among farmers. Frequent knowledge donating and
knowledge collecting among farmers increases farmers’
knowledge and skills regarding soil fertility and PUTS. Therefore,

Key Messages:

Farmers find training beneficial when trainers design engaging
and enjoyable learning sessions. The role of trainers directly im-
pacts the adoption decision of PUTS.

Human capital can play an important role after training regarding
the decision to adopt PUTS.

Blended learning-based extension has the potential to make the
training more sustainable. This is because training materials can
still be accessed by farmers, allowing for continued discussion
among farmers.

Farmers forget how to access the Lentera DESA platform. Thus,
when introducing online resources, farmers may require repeated
instructions and practice on how to use it.
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