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Aide memoire 

Bhutan 

Commercial Agriculture and Resilient Livelihoods Enhancement Programme 

Supervision mission: 18 November – 4 December 2017 

 Programme Overview A.

1. The Commercial Agriculture and Resilient Livelihoods Enhancement Programme (CARLEP) came into force 
on 11 December 2015 and covers a seven year period, for a total financing of USD 31.5 million, financed as 
follows:  an IFAD loan of USD 8.25 million; an IFAD grant of USD 1.05 million; a grant from the Adaptation for 
Smallholder Agriculture Programme (ASAP) of USD 5 million; a contribution from beneficiaries of about USD 0.6 
million; USD 5.7 million from the Royal Government of Bhutan (RGoB); and USD 4.8 million from Food Corporation 
of Bhutan Limited (FCBL).  It is coordinated and managed by the Office of Programme Management (OPM) based 
in  Wengkhar, Mongar.   
 
2. CARELP aims to transform the rural economy of Bhutan in to a sustainable, market-oriented one that is 
driven by productive private sector value chains, integrating climate smart agriculture practices and strengthened 
communities and local institutions.  

 Mission Objectives and Key Conclusions B.

Background and main objective of the mission 
 
3. The Programme located in the relatively remote eastern districts of Bhutan is a key initiative in orienting rural 
people to markets and livelihood enterprises. Following the joint implementation support mission (ISM) conducted 
in March 2017, this supervision mission was fielded to assess overall progress as per the AWPB and follow up on 
the implementation of actions suggested by previous supervision missions. More specifically, the mission intended 
to (i) review component-wise progress; (ii) identify problems in implementation of action plans; (iii) address issues 
and bottlenecks in programme management; (iv) evaluate performance of partners; and (v) review the fiduciary and 
accountability aspects of the Programme.  

4. The mission
1
 visited different villages, groups and households in five districts of eastern Bhutan – namely, 

Samdrup Jongkhar, Trashigang, Trashiyangtse, Lhuentse and Mongar (Pemagatshel district was not visited on 
account of logistic problems). Groups engaged in production of vegetables and milk, lead farmers, youth groups, 
Dzongkhag officials, Gewog officials and other functionaries were met during the field visits. The mission also 
visited Koufuku International dairy processing unit in Trashigang. An initial meeting with the Office of Programme 
Management (OPM) was held on 19 November. Further meetings were conducted with the Regional Livestock 
Development Centre (RLDC) on 22 November, with Agriculture Research and Development Centre (ARDC) on 27 
November and with the Regional Agriculture Marketing and Cooperative (RAMCO) on 28 November to discuss and 
understand the issues affecting implementation.  A teleconference with CEO, Food Corporation of Bhutan Ltd 
(FCBL) on 29 November was also held. A preliminary wrap-up meeting with OPM and other implementing partners 
was held on 30 November. A final wrap meeting was held on 4 December 2017 to discuss key findings and action 
points. The mission is grateful to the Royal Government of Bhutan (RGoB) and all other partners for their 
collaboration and support 

                                                      
1
 Mission composition: Narasimhan Srinivasan (Mission Leader), Wafaa El Khoury (Agronomist), Roshan Cooke (ASAP; Climate Change), 

Virginia Cameron (Financial Management), Karan Sehgal (Renewable Energy Technologies Specialist), Mehri Ismaili (M&E & KM; Gender); 
Lakshmi Moola (Country Programme Manager; Procurement). 
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 Overview and Programme Progress C.

Component 1: Market led agricultural Production 

Increased production resilience and diversification in agriculture  

5. The Programme has provided several vegetable growing groups, including youth groups with a diversity of 
vegetable seeds, polyhouses, sprinkler and other irrigation equipment (including major pipes), as well as training to 
enhance their capacities to increase their agricultural production. The training has mainly focused in the area of 
staggering production to enhance marketing, post-harvest management and bio-pesticides. However, the mission 
observed some groups who were not yet registered and who had been interested to become a group only to 
receive the inputs, polyhouse and seeds by the Programme, and did not have any vision or interest for continuing 
as a group.  

6. Extension support was provided on all crop production aspects by the gewog extension agents and the lead 
farmers trained within CARLEP. Intensive training was provided by ARDC as well as Samdrup Jongkhar Initiative 
(SJI) to selected lead farmers covering various aspects of vegetable and fruit tree production in order to better 
support the Dzongkhags in extending the outreach of the gewog extension agents to more vegetable farmers. The 
lead farmer strategy is definitely useful and necessary to support the outreach of the extension agents as well as to 
eventually create potential mass of private extension service providers. Lead farmers have been provided with 
starter kits (including polyhouses, seeds and seedlings, and irrigation) that allow them to carry out demonstrations 
on their farms. However, to achieve the objectives, adjustments on the lead farmer model proposed would be 
needed. CARLEP does not have a system to incentivise or oblige the lead farmers to provide a certain number or 
training to a certain number of farmers. This is left for the personal interest, motivation or sense of community of 
these lead farmers, especially given that no remuneration is expected from farmers to pay for the extension 
services provided by lead farmers. 

7. The mission noted that many of the visited extension agents of the gewog were young but very hard working 
in supporting a large number of farmers. While they were overstretched in terms of the distance for farmer outreach 
to be covered, and the duties they were expected to deliver besides extension services (surveys, electric fencing, 
etc.), farmers were satisfied with their support and regular visits. Similarly, the lead farmers met during the field 
visits were trained in production and seemed to be working closely with the extension agents particularly in 
coordinating the trainings planned for farmers. However, both gewog extension agents and lead farmers expressed 
some difficulties in convincing farmers to change their attitudes in cultivation practices. 

Innovation through ICTs  

8. While CARLEP has instituted an online reporting system using Google sheet which also provides an 
interactive platform, it has not undertaken any further innovations through ICTs to emphasise the role of 
communication technologies. In support to what is planned in fiscal year 2017/18, as an initial stage, the 
Programme could benefit from the use of hand-held tablets by extension agents, and M&E officers in the districts. 
The tablets should be equipped with all the necessary software and would be used for dynamic data collection, 
geo-location mapping and technical information for extension services.  

Intensification and expansion of vegetable production  

9. The mission observed very promising vegetable production in the field with well-established crops, often 
grown on raised beds and with staggering production as provided by training from CARLEP. Similarly for 
mushroom production which seems very promising for income generation especially in the remote areas. In all 
cases, the vegetable production in the field is promising.  The mission met with several vegetable groups during the 
field visits, some newly established youth groups, some newly established mixed groups and other older mixed 
groups.  

10. The polyhouses were used for nursery production of seedlings for the group members. Many of the groups 
seemed to be working well together, purchasing jointly their inputs and using the common polyhouse for their 
seedlings as well as providing savings within the group regularly (and in some cases getting loans from the group). 
Farmers reported learning from training on nursery preparation, bed preparation, line sowing with adequate inter-
plant spacing, optimal irrigation, etc. It was noted however, that there was rarely any mulching or composting 
practiced by farmers, and very little land and water management observed at the landscape level in these areas. 
While the programme reports the vegetable quantities produced and the income earned by farmers, it does not 
clearly indicate the incremental increase in the production or productivity due to the programme intervention.  Full 
economic and financial recovery plan for optimum utilization of the polyhouses was not observed during the 
mission.   
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Intensification and expansion of dairy production  

11. Dairy producer groups including the 8 newly formed groups (390 members) and youth groups were 
supported for dairy intensification, the construction of improved dairy sheds along with silo pit, provision of fodder 
seedlings, chaff cutters, and in few cases electric milking equipment. Groups were trained in governance, book 
keeping, technical issues of livestock husbandry including nutrition, feed preparation and health. Training has been 
provided to graduate lead farmers (ToT) to train Community Animal Health Workers (CAHW). Improved cow sheds 
were often  been linked with biogas systems, to be further scaled-up in the following years (800 biogas digesters 
planned). This cow shed-biogas digester combination is highly commended for enhanced integrated crop-livestock 
farming systems by converting animal manure into biogas while improving soil fertility and crop productivity through 
the bio slurry produced as a by-product. It is worth mentioning that the production or productivity increase of the 
dairy groups as a result of the programme intervention has not been assessed yet, although all information needed 
for that is available.  

12. The mission noted that where improved sheds and biogas units are installed, the design of cattle sheds as 
well as that of the biogas digesters could be enhanced and standardized so as to reduce methane emissions 
through better livestock manure management and increase the fermentation process and gas production levels. 
Besides through the BBP, 88 and 155 livestock extension staff and masons, respectively, have been trained on 
biogas installation, operation and maintenance in the eastern region.  

13. The recent RGoB decision to restrict the purchase of cattle from within the country has reduced the pace of 
progress of the dairy value chain. The Programme would require special permission/exemption from the restriction, 
allowing the procurement of animals, in a timely manner, from any source, till availability of quality animals within 
the country has improved significantly. As in the case for the vegetable producer groups, CARLEP provided 
support to several dairy producer groups including youth groups. CAHWs would be capacitated to assist extension 
agents to undertake vaccination and support in animal husbandry. CAHWs could thus be further trained to become 
certified Community Artificial Insemination Technicians (CAITs) for which service fees would be expected to be 
provided.  

Increasing outreach of extension services 

14. The Lead Farmer (LF) strategy is extremely useful to support the outreach of the extension agents as well as 
to eventually create potential mass of private extension service providers  paid their services. LFs met during the 
mission seemed to be working closely with the extension agents coordinating the trainings planned for farmers. 
Both had difficulties in convincing farmers to change their attitudes and cultivation practices. Differences were 
observed in the extent and type of support provided by LFs to their fellow farmers and the LF model used does not 
have a system to incentivise or oblige the lead farmers to provide the training needed to fellow farmers to achieve 
the objective of the LF model. ARDC is looking into enhancing the model for better extension delivery. In order to 
enhance the incentive of the lead farmer to provide good training to farmer and to make the LF accountable for 
support to their fellow farmers as a result of their training some adjustments on the present LF model would be 
needed. These include i) the selection process of LFs has to be done based on their willingness and availability to 
provide the extension services and the communities could also be consulted on their selection; ii) besides the 
technical skills, their training should include facilitation skills on how to deliver effectively the training; and iii) there 
should be a mechanism to ensure that their training as lead farmers is conditional to their delivery of training to 
other farmers. 

Innovation through Permaculture and Biogas 

15. The mission visited one climate smart villages (CSV) and noted that permaculture has not become common 
knowledge. The lead farmers and extension workers will require more exposure and experience to be able to 
introduce permaculture practices.  

16. In case of biogas, there were several successful units run by individual farmers. Many of these had been 
supported under the ADB funded Bhutan Biogas Project (BBP) which will end in December 2017. With the closure 
of BBP, and based on the previous ISM recommendations, portable flexi biogas digesters should be piloted as an 
alternative to fixed dome digesters which would help diversify the biogas portfolio and widen available options for 
smallholder farmers. Additionally, the biogas activities, under CARLEP, may be immediately operationalised 
(budget activation was scheduled in FY 2019). Some pilots on integrated dairy farms with biogas units and flexi 
biogas digesters should be carried out (details in technical note).  

Efficient and optimal use of irrigation water 

17. CARLEP is to support development of climate resilient, water-use efficient and financially viable irrigation, 
including renovation of existing major irrigation systems of more than 70 acres. The mission noted that some old 
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irrigation structures have been renovated besides provision of irrigation facilities to some vegetable and youth 
groups. While sprinkler sets were more in use, drip irrigation was rarely provided; the difficulty of removing the 
pipes at the end of crop season cited as the reason. The irrigation structures - both new and renovated - have to be 
reviewed in light of climate resilient engineering norms, which have been stipulated in the irrigation manual. 
Capacity building in climate resilient irrigation structures for ARDC and Dzongkhag staff is necessary. 

AGREED ACTIONS 

Component 2 

Value chain development and marketing support  

18. Many of the groups seemed to be working well together, purchasing jointly their inputs and using the 
common polyhouse for their seedlings, and providing savings within the group regularly and in some cases getting 
loans from the group; however they very rarely market as a group. Rather they sell individually to vendors that 
come to their village, though usually at the same price for the same product quality. There is an absence of a clear 
marketing strategy and identification of specific markets for specific vegetables. The training and capacity building 
plans for the groups as well as their drive to work together has not been guided by market identification, crops in 
demand and their quality. As marketing assets will need to be profitable and sustainable, the mission observed that 
none of the assets had prepared an economic and financial assessment of the investment.  

19. On account, lack of clarity of how to deliver under their mandate, FCBL has not made tangible headway in 
supporting CARLEP. In terms of its mandate, FCBL was to provide market options for farmers to sell their produce 
profitably. The three studies, (vegetable and dairy value chain studies and institutional capacity assessment of 

Actions Responsibility Deadline Status 

Intensification and expansion of vegetable production: Include 

within the Lead Farmer (LF) training curriculum interventions  on the 
optimization of integrated of crop-livestock farming systems (soil fertility 
using manure with hands-on training on use of bio-slurry), 
enhancement of farm and landscape level sustainable land 
management,  soil solarisation, mulching, labor reduction technologies 
adapted to farms of, including farmer narrated instructional videos 

ARDC March 2018 Agreed 

Intensification and expansion of dairy production: Support the 

inclusion of biogas digesters with the improved shed construction 
during 2018 (anticipating the 2019 budget for biogas) and enhance the 
design of both systems (as per technical note provided) 

OPM Component 
Manager - Dairy with 

RLDC 
March 2018 Agreed 

Intensification and expansion of dairy production: Test 6 flexi 

biogas units within CARLEP targeted areas as a pilot, through 
international technical assistance, with rigorous monitoring in terms of 
social (acceptance towards technology), technical (high gas 
production volumes), economic (affordability) and environmental 
(reduced deforestation rates) aspects for further scaling-up if found 
acceptable 

OPM Component 
Manager - Dairy with 

RLDC 
March 2018 Agreed 

Innovations through ICT: Procure hand-held tablets in an initial 

phase for use by extension agents and relevant district M&E officers. 
Configure them with the needed information and software, including 
GPS and technical information for field support and for training the 
users 

OPM March 2018 Agreed 

Increasing outreach through Lead Farmers: Consider 

enhancement  of the LF model with the following considerations: 1) 
involve the communities concerned in the selection process of lead 
farmers and check their willingness and availability to train others; 2) 
include sufficient facilitation skills besides technical skills in the LF 
training; and 3)  develop a system to pay them a remuneration based 
on the delivery of training to  fellow farmers and the level of their 
adoption resulting from their extension services (consider that as a 
replacement to providing them with equipment and material as part of 
the training package).(refer to the technical note and consider looking 
at the ASHA model in Nepal) 

OPM and ARDC March 2018 Agreed 
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FCBL) have been completed as rapid assessments. The recommendations were general, incomplete in critical 
information and inadequate for the purpose.  FCBL indicated that they do not require a long term consultant or 
international TA to accompany the process of transformation into an agricultural product marketing entity. During 
interaction with the CEO, it was indicated that FCBL has adequate internal competency to manage agricultural 
marketing and that they are supporting marketing through the farm shops. The 62 farm shops set up in CARLEP 
areas have bought farm produce from farmers valued at about BTN 1.88 million (2016/17). 

20. RAMCO has obtained basic information on production, quantities sold and potential buyers. It has also 
assessed the post-harvest losses of vegetables and conducts training accordingly. RAMCO also continues to link 
farmers to institutions, such as schools. The mission also noted that several dairy groups are large enough to 
become cooperatives, and hence regulated by the Department of Cooperatives. While RAMCO is supporting 
marketing groups, the mission found that farmer groups are not adequately sufficiently capacitated in order to 
ensure these are elevated to become full-fledged cooperatives. In addition, the hand-holding of farmer groups in 
their interactions with traders is currently missing. 

AGREED ACTIONS 

Actions Responsibility Deadline Status 

Value chain development and marketing support: Conduct simple 

market analysis of current and anticipated demand for dairy and 
vegetables at local, regional, national and cross-border markets 

RAMCO supported 
by FCBL 

March 2018 
 

Agreed 

Value chain development and marketing support: Dairy 

cooperatives: RAMCO to proactively support the large dairy groups 
to qualify and register as cooperatives to reduce their financial risks 

RAMCO March 2018 
 

Agreed 

Value chain development and marketing support: acilitated Multi 

Stakeholder Platform: Undertake a Facilitated Multi Stakeholder 
Platform and buyer-seller meeting for marketing improvements 
supported by an expert in the field (IFAD would provide the expert) 

OPM and RAMCO 
with IFAD support 

January 2018 
 

Agreed 

Value chain development and marketing support: Enhancing the 

vegetable and dairy producer groups: Undertake an assessment, on 
an ongoing 6-monthly basis, the grading of groups based on 
comprehensive assessment of their performance, jointly by 
implementing partners 

OPM and RAMCO March 2018 
 

Agreed 

Vegetable value chain development and marketing support:  
Mushroom production: as a promising business with a possible 

comparative advantage for youth and remote areas, undertake: 1) 
complete cost-benefit analysis of the mushroom production; 2) 
evaluate the potential market needs for mushroom spawns; and 3) 
develop a strategy for the initiation of the commercialization of spawn 
production and inoculation as a business enterprise opportunity 
within CARLEP 

ARDC June 2018 Agreed 

Enable the farmer groups to acquire appropriate marketing skills with 
hand holding/coaching RAMCO March 2018 Agreed 

Investments in market infrastructure should be preceded by an 
economic and financial analysis of viability OPM March 2018 Agreed 

Vegetable value chain development and marketing support: 

Pilot: support vendors in buying higher quantities: RAMCO to test an 
incentive package for supporting 1-2 identified vendors to increase 
the purchased quantity of specific crops from a specific area 
(covering a number of producer groups). CARLEP to support cost-
sharing with the vendor and the incremental cost induced by the 
process of reaching out for the additional farmer groups ensuring the 
availability of the needed quantities from the groups 

RAMCO in close 
collaboration with 

CARLEP 
Component 
Manager - 

Agriculture, gewog 
extension officers 

and ARDC. 

June 2018 Proposed 

Vegetable value chain development and marketing support: 

Pilot vegetable marketing Programme with FCBL:  Design and run a 
pilot, with the 3-tonne truck to be hired out by FCBL, for pooled 
marketing of vegetables by 1-2 groups of identified crops in close 
collaboration with RAMCO, FCBL, ARDC, extension agent and lead 
farmers to ensure that farmer groups are able to produce the quantity 

OPM Component 
Manager and FCBL 

June 2018 Agreed 
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Component 3 

Institutional support and policy development  

21. The mission noted that while this component has not commenced full-fledged activities, there is great 
potential for institutional support that could lead to policy development. In order to attain that end, the following 
recommendations are made:   

AGREED ACTIONS 

and quality needed, and understand costs, incomes and risks 
involved. The learning from potential pilot mechanisms to be used for 
future scaling-up of the marketing pilot. 

Vegetable value chain development and marketing support: 

Pilot testing of fresh chilli cold storage: FCBL to test the possibilities 
of cold storing fresh chillies in the Samdrup Jongkhar facilities for 
some time to be sold at higher prices when the produce is not 
available. FCBL to work closely with ARDC, RAMCO, National Post 
Harvest Centre (NHPC) to test the quality of the product when stored 
for different durations in cold storage. Pilot is subject to completion of 
the viability study 

FCBL in 
collaboration with  

CARLEP 
Component 
Manager - 

Agriculture, ARDC, 
postharvest institute 

March 2018 Agreed 

Vegetable value chain development and marketing support:  

Postharvest management: through support of SJI (and/or other pre-
identified institutions) pilot 10 solar/electric driers for specific crops 
that can benefit from reduced chances of pest damage and 
contamination, as well as speeding up drying activities (i.e. chilli, 
paddy rice etc.) – refer to technical note 

OPM - CARLEP 
Component 
Manager - 
Agriculture 

June 2018 Agreed 

Dairy value chain development and marketing: Milk quality 

improvement campaign: In collaboration with Koufuku International 
launch a milk quality improvement campaign in the areas adjacent to 
company plant to ensure milk quality received from relevant dairy 
groups 

OPM Component 
Manager - Dairy with 
RLDC and Koufuku 

March 2018 Agreed 

Dairy value chain development and marketing  

Marketing investments and decisions: Provide guidance to dairy 
groups on economic decisions regarding marketing fresh or 
processed milk 

OPM livestock 
officer with RLDC 

March 2018 
and on-going 

Agreed 

Dairy value chain development and marketing support: Pilot 

communal cow shed: Pilot the system of the communal cow shed 
with 3 dairy groups (two in close cooperation with Koufuku Limited) 
for future scaling up. See technical note for details on criteria for 
selection of site and group, marketing, training, after-sales and 
conditions for success 

OPM Component 
Manager - Dairy with 

RLDC 
June 2018 Agreed 

Dairy value chain development and marketing support: New 

market outlets: Assess together with Koufuku the feasibility and 
requirements of establishing new secondary milk collection and 
processing plants for the company where dairy groups are available 
and have the potential to produce the needed quantities, and plan for 
training and equipment support accordingly 

OPM Component 
Manager - Dairy with 
RLDC and Koufuku 

June 2018 Agreed 

Actions Responsibility Deadline Status 

Key staff, including PD, Component Managers, one representative from 
RAMCO and M&E specialist to undertake a field visit to the High Value 
Agriculture Project (HVAP)  in Nepal to observe first-hand the 
development of the VC there (include a special visit of the OPM 
Component Manager - Dairy to observe the flexi biogas units piloted 
under the IFAD supported Adaptation for Smallholders in Hilly Areas 
(ASHA) project in Surkhet, Nepal) 

OPM February/2018 Agreed 

Hire an irrigation engineer, with expertise of climate resilience irrigation 
norms to train irrigation engineers of ARDC/Dzongkhags, in country, on 
the field 

OPM February/2018 Agreed 
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 Climate and Environment  D.

22. In the first one and a half years the Programme has undertaken a number of activities for advancing the CCA 
aspects of the Programme such as, the establishment of 6 Climate Smart Villages (CSV); training of extension 
workers in some aspects of sustainable land management (SLM) such as, compost production, raised-bed 
cultivation, and use of bio-pesticides; provision of Napier grass slips for promotion of soil erosion control and fodder 
management; and provision of seed for crop diversification. Moving forward, the various aspects of climate change 
resilience building, and improvement of environmental values, needs to adopt a holistic approach that goes beyond 
piecemeal activities. The CSVs provide a good venue for promoting this holistic approach and in this regard, the 
current methodology used in the CVS planning process needs to be enhanced

2
. 

23. The Extension Training Needs Assessment undertaken by OPM in October 2017 provides a good overview 
of specific knowledge gaps among the Gewog agriculture and livestock extension workers. This assessment 
confirms several observations of the mission with regard to knowledge and implementation gaps, and provides a 
sound basis for addressing training needs. In this regard, the long list of training needs will need to be prioritised, 
and the development of curriculum and training materials for activating the climate resilient vegetable and dairy 
VCs will need to take precedence. Furthermore, based on mission discussions with trained Lead Farmers (LF) and 
observations in the field it is clear however that SLM and CCA practices need to be prioritised based on the 
following criteria: i) low cost; ii) require minimal labour; iii) suited to sloping lands; and iv) generate both sustained 
flows of income and ecological services.  

24. As such, a specific training module on SLM/CCA practices needs to be developed and delivered as the 
introductory course to LFs – this requires the current LF training manual outline to be revised accordingly. It is 
strongly recommended that an institution with the requisite expertise be recruited so that overall coherence 
between thematic areas is ensured. Considering that the SLM/CCA module will take some months to materialise, 
the Programme should in the meantime promote a set of "no-regret"

3
 SLM practices that help build climate 

resilience, drawing on the existing ARDC and WOCAT materials. As such, the following training material for LFs 
need to be urgently refined or developed to facilitate greater farmer adoption: i) low-cost soil erosion control using 
thrash lines, contour hedgerows, or simple stone lines; ii) organic mulching; iii) compost or bioslurry production; iii) 
cover crops; iv) companion planting; and v) on-farm water management. These materials will subsequently get 
incorporated into the SLM/CCA training module.   

25. With regard to permaculture, considering that it will take some time for the extension workers to master the 
principles, it is recommended that first a 4 – 5 person team from ARDC together with a few livestock extension 
workers and LFs attend an Introductory Permaculture Course (IPC) in India or Nepal. Subsequently, a 
permaculture institution should be recruited to deliver a series of in-country trainings for building a critical mass of 
agriculture extension workers and LFs versed in permaculture. The expectation is that by Programme completion, 
clusters of economically viable permaculture farms will be providing high value products in sufficient volumes and 
quality to the market. 

AGREED ACTIONS 

                                                      
2
 The Nepal Local Adaptation Plans of Action (LAPA) Manual has been shared with the OPM and ARDC for guidance. 

3
 With or without climate change these practices are useful for sustaining production. 

Hire an economist , full time as programme staff, to carry out cost-
benefit analysis and feasibility studies of all CARLEP interventions, 
monitor economic impact and conduct policy analysis for taking up with 
RGOB and other national institutions 

OPM February/2018 Agreed 

Ensure availability of social mobilisation expertise either by hiring a 
suitable institution or an individual. With groups being the preferred 
mode of implementation, their cohesion, collaboration and discipline 
should be ensured 

OPM February/2018 Agreed 

MoAF to provide IFAD with clarity on the future roles of FCBL and 
RAMCO 

MoAF March/2018 Agreed 

Actions Responsibility Deadline Status 

Enhance the CSV participatory planning approach drawing on 
guidance of the Nepal LAPA Manual prior to engaging in 
further CSV activities 

ARDC March/2018 Proposed 
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 Programme Management E.

26. The OPM has had a change in its management, with a new director taking charge in April 2017.  Although 
the steering of the programme was rated satisfactory, the mission notes that the National Steering Committee’s 
decision to buy dairy animals, only within the country, even when quality animals were in short supply has impeded 
progress in the dairy value chain.  

27. The OPM manages the Programme through implementing agencies – ARDC, RLDC and RAMCO; however 
the coordination of activities towards a singular objective has potential for improvement. This is exemplified from 
the fact that FCBL has not yet become fully functional as an implementing partner. OPM, with the overall 
responsibility of the Programme, has to influence the implementing agencies to act in a cohesive manner to 
achieve Programme objectives. For example, Agriculture and Livestock value chains mostly work in isolation 
without examining the complementarities and cost and income efficiencies in the farming households and groups. 
Marketing activities (except for training) have yet to begin.  

28. The process of AWPB has resulted in resource allocation to the different implementing entities, (with 
subsequent sub-contracting to other implementation agencies), without monitoring or oversight from OPM to secure 
the objectives. The implementing agencies have proposed activities and financial budgets, following listing of items 
of expenditure in the cost tables of the Programme contained in the design document. OPM has not played the 
managerial role in ensuring that operation modalities (including in AWPB process) and roles and responsibilities 
are efficient to avoid overlaps. The circumstances described above impede concerned stakeholders to build a 
common understanding on Programme objectives, goals, expected outputs and outcomes.   

AGREED ACTIONS 

Monitoring and Evaluation  

29. The Programme has developed its own MIS system, used by the implementing agencies. The M&E officer 
has trained other district officers to collect and monitor data and undertakes quarterly field visits. Monitoring has 
been with reference to AWPB activities and not related to results and outcomes. For example, when reporting on 
production or income increase, the M&E data does not specify whether this is a result of increase in acreage or 

Develop an introductory SLM/CCA training module ARDC June 2018 Proposed 

Enroll core team of ARDC, livestock extension and LFs in 
Introductory Permaculture Course (IPC) in Nepal or India  

OPM February 2018 Proposed 

Recruit permaculture training institute for delivering training in 
Bhutan  

OPM April 2018 Proposed 

Actions Responsibility Deadline Status 

NSC Decision: CARLEP should be considered exempt for the 

import of cattle until the required numbers and quality of cattle 
are available in-country 

OPM/NSC December/2017 Proposed 

Role of OPM: OPM needs to occupy a strategic oversight 

position.  Planning processes need streamlining -  allocation 
decisions should be taken by OPM after discussions with all 
implementing partners – to ensure sequencing, mutuality of 
support and avoidance of overlaps 

OPM/NSC Immediate Agreed 

Component-wise AWPB allocations: Budget allocations 

should be aligned to agencies' implementing capacity and 
mandates – not guided by cost-tables 

OPM/implementing 
partners 

Next AWPB 
onwards 

Agreed 

Implementation of AWPB: For new interventions and those 

above a threshold of equivalent USD 2,500 (subject to change), 
OPM to form a committee to examine such proposals.  An 
approval process in OPM should be introduced to examine 
objective, costs, feasibility and expected results of proposals 

OPM Immediate Agreed 

Workflow Planning under AWPB: Monthly and quarterly work 

flows that disaggregate the AWPB, should be planned and 
monitored by OPM 

OPM/Implementing 
partners 

From 1 Jan 2018 
onwards 

Agreed 
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number of animals, or an increase of productivity per acre or animal, nor does it refer to a without programme 
situation.  The M&E data should contribute towards decision making by the OPM.     

30. The Programme has finalized the location of the assisted programme areas with the maps but they have not 
geo-referenced them as the staff would need training for this. The Programme is planning to purchase GPS to 
identify the Programme area during visits and then transfer the information into maps. The mission recommends to 
accelerate the process for purchasing the tablets and training the staff.  

31. The mission recognizes that the programme has submitted the RIMS report timely although some figures 
were missing due to the difference of reporting period. The new data have been revised, submitted and validated.  

32. The mission has discussed with the programme the new corporate indicators which will be included for the 
next RIMS reporting period and agreed by the M&E Officer.  The mission has also reviewed the logframe and 
confirmed with the Programme that the data are still feasible and not to be considered ambitious.   

AGREED ACTIONS 

Knowledge Management  

33. The Knowledge Management strategy has been completed. Training manuals and guidelines have been 
developed and finalized for distribution to all district officers. These are intended to be used on the ground to 
generate knowledge sharing among famers, communities and groups. The Programme also aims to translate some 
of the training manuals and to create training material and videos in local language. The latter will be distributed 
through the social media application “WeChat”. The programme has an official website and an official page on 
Facebook and these are actively used for knowledge and information sharing among stakeholders, with regular 
uploads of articles and photographs. 

34. It is recommended that KM Officer, with support from relevant partners will develop training materials and 
information, Education and Communication (IEC) materials such as technical brochures, leaflets, instructional 
videos etc., on  potential technologies that will be tested under CARLEP (i.e. solar driers, evaporative cooling 
systems and portable flexi biogas system). 

AGREED ACTIONS 

Gender 

35. The Programme has developed a Gender mainstreaming and social inclusion strategy which contains also a 
detailed action plan which seems to be adequate for the purpose of the Programme. The budget allocation for 
gender activities is included in the AWPB but is cross-cutting among all components and activities. The mission 
noted that the number of  women that are participating in group membership, group leadership, training and other 
livelihoods activities, is well recorded and the gender mainstreaming and social inclusion in programme 
components is taken into consideration through the collection of sex-disaggregated and target group categorization 
in the activities and outputs of the components. 

Actions Responsibility Deadline Status 

M&E plan: A plan for M&E activities should be prepared with 

clear objectives.  M&E’s contribution to decision making 
processes of the Programme should be elaborated. 

OPM January 2018 Agreed 

Data capture for M&E: Steps to improve timeliness and accuracy 

of data and consolidation at the end of each quarter should be 
taken 

OPM January 2018 Agreed 

Measurement of M&E: Data analysis should refer to incremental 

changes in production/productivity as a result of programme 
intervention 

OPM January 2018 Agreed 

Actions Responsibility Deadline Status 

KM strategy: The Programme should expand the KM strategy 

to include capacity building of beneficiaries, skill building in 
staff, internalisation of learning and dissemination within and 
outside the Programme 

OPM March/2018 Proposed 
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36. The mission recommends that the Gender Officer is trained in gender mainstreaming, and afterwards, the 
gender officer can provide gender awareness training for programme staff and staff in the districts. 

AGREED ACTIONS 

 Financial Management and Execution 

37. The Programme is in its second year of implementation and has a disbursement rate of 25%. There have 
been no extensions.  As of 31 October 2017, 22% of IFAD loan resources have been disbursed (five withdrawal 
applications), 31% of FAD grant (4 Was) and 25% of ASAP Grant (three WAs), including the advances to the 
designated accounts. Some constraints in disbursement of IFAD loan resources were experienced last financial 
year. To avoid cash-flow problems recurring in 2017-8, the Programme will submit a request to increase the 
advance to the designated account, currently USD 800,000. 

AGREED ACTIONS 

38. CARLEP's financial management is generally acceptable and appropriate controls are in place. However 
financial reporting requires significant improvement. The OPM has responsibility for CARLEP financial 
management, for reporting, disbursement and audit purposes. The finance unit, composed of a finance officer and 
an accountant, coordinates expenditure reporting and fund-flows for the agencies implementing CARLEP activities, 
i.e. six districts, three regional agencies and a state-owned corporation (FCBL). The accounting for CARLEP 
expenditure at district and regional agency level is done by these entities' finance staff. Expenditure is approved by 
the agency head, the Drawing and Disbursing Officer (DDO).   

39. The Programme budget preparation is fully integrated with national systems. Bhutan's financial year runs 
from 1 July to 30 June, and parliament approves the national budget in February-March. Once approved, 
CARLEP's AWPBs are input in the centralised budget tracking system for public expenditure, MYRB.   

40. The mission recommended strengthening budgetary planning, as in 2016-17, there were instances of budget 
having been allocated to entities unsuited to carry out the concerned activity. This led to the practice of "deposit 
works" during the AWPB period – the cross-transfer of budgeted funds between spending units. As this dilutes 
accountability and makes expenditure difficult to trace, the mission recommended avoiding such practices by 
strengthening budgetary planning.   

41. CARLEP fund-flows are complex. The Royal Monetary Authority (RMA) holds three designated accounts 
respectively for the IFAD loan, grant and ASAP grant.  Fund-flows from the three DAs are decentralised to the 
implementing agencies (IAs).  Quarterly, budgetary allocations of IFAD and RGOB funds are transferred to each IA 
by RMA via the Ministry of Finance, on the basis of fund release requests, which are endorsed by OPM. The IAs 
hold segregated sub-accounts (PLCs) for CARLEP expenditure, operated by the IA's DDO and Accounts Officer.  
The CARLEP fund-flow mechanism has functioned reasonably well so far, but relies heavily on the OPM finance 
officer's proactivity.  

42. Accounting by all IAs is done in the Public Expenditure Management System (PEMS), following the Financial 
Rules and Regulations were issued in 2016 for all government agencies. Daily input of accounting entries in PEMS 

Actions Responsibility Deadline Status   

Gender:Explore possibility of drudgery reduction in 

activities predominantly carried out by women and 
introduce simple tools and equipment. 

OPM, Gender officer May/2018 Proposed 

 
Training:  Gender Officer to be trained in gender 

mainstreaming, towards skills enhancement to provide 
gender awareness training for programme, district and 
communities.  

OPM, Gender officer June/2018 Proposed 

Actions Responsibility Deadline Status 

Increase in advance: Submit request to IFAD for increased 

advance to the loan designated account – 31 December 
2017 (OPM) 

 

OPM December 2017 Agreed 
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is mandatory for all Government entities, and there are strict requirements for accounts to be closed timely at 
month end. Cash accounting standards are used in Bhutan.  

43. At all levels, systems are in place to ensure that funds are used for the intended purposes. Internal controls 
are in place with appropriate segregation of approval processes, and vouchers are certified by engineers or sector 
officers, as relevant. The financial documents of four districts out of six districts and the three regional agencies 
(RLDC, RAMCO and ARDC) were spot-checked and generally found acceptable, although financial discipline 
needs to be somewhat improved by RLDC and Trashigang district. The Finance Officer uses PEMS to view 
information, monitor advances and generate IAs' expenditure reports at monthly closure of accounts, which 
facilitates the consolidation of financial reporting and preparation of replenishment requests to IFAD. However, the 
mission found that the Programme's financial reporting does not meet the requirements of the Letter to the 
Borrower: the Programme has not adopted the correct SOE form, leading to expenditure having been mis-classified 
in some cases. Furthermore, OPM does not maintain a contract register or monitoring forms, there is no system for 
recording fixed assets, and the Programme has not submitting quarterly financial reports to IFAD as required.  A 
number of measures are recommended by the mission to improve financial reporting.  

AGREED ACTIONS 

 
Audit 

44. The Royal Audit Authority (RAA) is mandated to audit public funds in Bhutan. CARLEP's 2015-6 audit was 
submitted timely, but did not fully comply with IFAD's audit guidelines. Audit work for the 2016-7 audit was ongoing 
at the time of the mission, and the report is expected to be submitted by 31 December 2017. The RAA's East 
Bhutan Office consolidates and finalises CARLEP's audits. The mission met the Assistant Auditor General, who 
expressed interest in applying performance audit techniques to CARLEP in coming years 

AGREED ACTIONS 

Counterpart Funds 

45. Actual government contribution in FY 2017-8 so far has been fully aligned to budgetary requirements. The 
OPM has not yet established a system for reporting the tax portion of counterpart contribution. For FY 2017-8, the 
budget approved from RGOB contribution is Nu.7.5.14 million and as of October 31, 2017, RGOB had released Nu 
2.464 million for retraining of livestock and farm recording keeping (Nu 0.102 million) and programme management 
operational Costs (Nu.2.36 million). RGOB contribution includes all tax on Programme expenditure. As tax is 
exempted, the Programme should include the calculation of foregone tax in the overall calculation of counterpart 
funding 

Actions Responsibility Deadline Status 

Signed unaudited financial statements to be submitted to IFAD 
within required deadline for 2016-17 

OPM Immediate Agreed 

Adoption of mandatory SOE model  OPM/finance 31 December 2017 Agreed 

Quarterly financial reporting per IFAD requirements within 45 
days of end of quarter 

OPM/finance ongoing Agreed 

Improved integration of finance unit in AWPB preparation, 
progress and beneficiary reporting 

OPM 31 December 2017 Agreed 

Provide assessment of FCBL co-financing, limited to 
Programme areas 

OPM Finance 31 December 2017 Agreed 

Workshop to build capacity of agencies' financial staff OPM Finance 31 January 2017 Agreed 

Accountant to submit IFAD FM e-learning certificate to IFAD OPM Accountant 31 December 2017 Agreed 

Finance officer to take training on international accounting 
standards (e-learning) 

Finance Officer 30 June 2018 Agreed 

Actions Responsibility Deadline Status 

Audit report submission: 2016-7 audit report compliant with 

IFAD's requirements to be submitted by legal deadline 
RAA/OPM 31 December 2017 Agreed 
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AGREED ACTIONS 

Procurement 

46. Procurement documentation was made available to the mission team for the review.  CARLEP’s initial issues 
with the procurement plan have been resolved with the training that was attended by the PD and Accounts 
Assistant. CARLEP has experienced moderate difficulty in the areas of – contracts and assets register; incomplete 
files for the prior review procurements; one instance of FCBL, due to a lack of understanding of the prior review 
processes, has undertaken an international training without the prior no objection of IFAD being sought. 

47. CARLEP does not have a separate procurement unit, procurement activities are managed by the OPM and 
then procurement processes delegated to the respective implementing agency.  All needed documentations were 
made available to the mission. RGoB guidelines are followed by all the implementing agencies consistently with 
respect to the processes.   

48. It was noted that for irrigation works, from a review of the soft copies provided to the mission,  designs were 
included for Mongar Dzongkhag, however these were missing for the other irrigation procurements (review of the 
soft copies); Pemagatshel file was missing the bidding documents and the minutes of the evaluation committee; 
Samdrup Jongkhar was missing the signatures and names of members in the evaluation committee; Evaluation 
committee minutes from Trashigang for the Pam Irrigation channel were missing. No documents were available for 
the construction of milk collection sheds with RAMCO, as these were sub-contracted to RLDC and subsequently to 
the Dzongkhags.   

49. As these procurements are undertaken by the implementing agency/entity, it is imperative that the 
procurement information is maintained, as a soft copy in its entirety, by the OPM. 

50. Procurement Plan: Both the PD and the finance assistant attended a procurement training in Nepal this year, 
which has been very useful in allowing the programme team to have a better understanding of the planning 
process, including the implications for prior and post review procurements.  The plan has been updated and IFAD’s 
No-objection sought and provided. \Prior\Post review requirement: The Prior\ Post requirements set in the Plan 
have been followed as provisioned in the Letter to the Borrower/Recipient requirements.  It is to be noted that all 
international training, as per the procurement plan, has to be submitted to IFAD for no objection.  From the 
expenditures incurred, it is to be noted, that FCBL has undertaken a trip to Thailand, for which no objection was not 
sought from IFAD. 

51. Contract register and contract management: A contract/stock register is not being maintained by the 
Programme, and a format has been shared. Additionally, all assests of the programme need to be tagged and 
serial numbers provided and recorded within the same register.   

52. The procurement for technical assistance for FCBL is being suspended, as the Programme will require re-
evalutation of the roles of FCBL/DAMC/RAMCO.  It is requested that these are detailed and provided to IFAD.   

AGREED ACTIONS 

Actions Responsibility Deadline Status 

RGOB contribution: Calculate exempted tax as RGOB 

contribution and report accordingly 
Finance officer 31 December 2017 Agreed 

Actions Responsibility Deadline Status 

Procurement Staff: In the event, ARDC is able to hire a new person 

to undertake their procurement, it is suggested that CARLEP share 
the person for the procurement purposes 

OPM February/ 2018 Agreed 

Procurement process and related delegation: As some 

procurements are carried out at the Dzongkhag level, at the request 
of an implementing agency, it is recommended that the overarching 
responsibility and review of the same remains with the OPM 

OPM February/ 2018 Agreed 

Economic and Financial Analysis and Information Sheet: All prior 

review procurements will be submitted with the information sheet 
(template provided to OPM) and with an economic and financial 
analysis for the investment, and the information sheet in the format 
previously provided to OPM 

OPM March/ 2018 Proposed 
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Conclusion 

53. The Programme had commenced activities in all districts, with good participation from people. The 
implementing partners have been involved in several mobilisation and capacity building efforts. Youth groups 
seemed to show promise of entrepreneurial and commercial orientation.  While production related activities had 
progressed rapidly, the market access aspects lagged behind. Different production initiatives undertaken were not 
based on a clear understanding of costs and returns at household, group and enterprise levels. FCBL, a key 
partner, was yet to attain readiness to undertake activities relating to marketing of produce from different groups. 
The dairy value chain is at risk due to the shortage of animals on account of the RGoB stipulation to buy cows 
within the country when quality animals are potentially in short supply.  

54. Most actions suggested have a short term focus and have to be completed within three to six months. In 
order of priority the restrictions of dairy animals' purchase should be exempt for Programme households. Roles of 
FCBL and RAMCO should be clear so that future marketing efforts are properly planned and executed. The 
Programme should improve its monitoring and evaluation systems to measure results and impact, going beyond 
just activities. Throughout the Programme decision making on investments and activities should be underpinned by 
economic logic and a drive towards producing net benefits with wide dispersal over the Programme area. 

55. To support CARLEP over the next three/six month time frame, IFAD will field an implementation support 
mission in February 2018. 

 

 

Documentation related to Prior review Contracts: Soft copies of 

all the procurement related documentation, in the entire package, is 
to be maintained (retroactively) for the prior review contracts 

OPM March/ 2018 Agreed 

Contracts and Fixed Assets Register: Subsequent to the last 

supervision mission request, a contracts register has not been 
maintained. This must be prepared retroactively for all procurement, 
prior and post, that has been undertaken by CARLEP, in the format 
that has been shared with the team 

OPM March/ 2018 Agreed 

Training for Programme Support Officer (PSO): Enhance the 

activities carried out by the PSO to include procurement review, 
planning and facilitation.  To this end, he will attend an IFAD led 
training, in or out of the country, to be held during the AWPB planning 
process. 

IFAD February/2018 Agreed 

Technical Assistance TA for FCBL: The proposed TA for FCBL 

has been suspended until clarity has been provided as to the roles 
and responsibilities, in the context of CARLEP, for the agencies in 
charge of marketing 

OPM March/ 2018 Proposed 
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Technical note 1 

Climate Change Adaptation (CCA) and Environment and Natural Resource Management 

A. Introduction  

1. The vagaries of the market coupled with weather and climate shocks expose poor smallholder farmers to risk. 

In this regard, it is important that the value chains being promoted by CARLEP are fortified to withstand market 

fluctuations and extreme climate events. This technical note focuses on building resilience to climatic extremes. 

B. Climate-resilient and market-oriented planning  

2. The mapping undertaken by the OPM of the vegetable and dairy groups, agriculture and dairy processing 

units, collection centers, farm shops, and main roads is a good starting point for planning, as it helps visualise 

where project interventions are being concentrated. However, if these value chains (VCs) are to become profitable 

to the farmers a number of enhancements are needed for ensuring that the planning process facilitates the 

production of volumes and quality demanded by the market, as well as, ensure that the VCs are sustainable over 

the long term. 

3. In this regard, as a first step, the VC analyses undertaken by RAMCO needs to be further detailed to 

determine current and anticipated demand for dairy products and specific vegetables at local, regional, national and 

cross-border markets. Based on the demand side assessment a more strategic demarcation of production zones 

for the various vegetables and dairy can be determined. This would require overlaying on the existing maps the 

agroecological zones, exposure to climate extremes (floods, droughts etc.), extent of arable land (and soil type 

where available from NSSC), labour availability, and road network and conditions. This will enable to identify 

potential crops and/or dairy, suitable for each Gewog based on their specific profiles, for discussion with farmers. 

The process and criteria used for narrowing down the crop and dairy options will need to be clearly explained to the 

farmers. This will provide a learning opportunity for discussing factors that contribute to profitability, SLM and CCA. 

As a starting point to building climate resilience at farm level, sustainable land management (SLM) practices (no-

regret options) should be promoted, which will help improve farm-level productivity while buffering against negative 

climate impacts (see below section on enhancing extension training curricula and materials). 

4. This planning approach supports both the 11th Five-Year Plan objective of commercialisation of agriculture 

(although may not align with the "One Gewog One Product concept), as well as, the 12th Five-Year Plan's focus on 

"Coordination, Consolidation and Collaboration". The geospatial and climate resilient planning approach combined 

with market analytics, allows for identifying both critical soft (capacity development, community mobilisation, 

exposure, farm inputs etc.) and hard (infrastructure, roads, aggregation points, labour saving equipment etc.) needs 

from farm to Gewog level. This enables a strategic allocation of both public and CARLEP programme resources for 

critical needs that contribute to stimulating the VC commercialisation process.  

5. It is proposed that this planning approach be piloted in 2 Gewogs from January – June 2018 as a learning-by-

doing exercise for testing the approach and gaining experience. OPM will need to bring together ARDC, RAMCO 

and Gewog administration for mapping out the information needs, elaborating the various aspects related to 

establishing profitable VCs, and engaging local communities in a dialogue for defining production zones. The OPM 

and ARDC's mapping units will need to play a key role for integrating the various layers of information into a GIS 

system so that visualisation of the different parameters will be made easy. ARDC's agriculture expertise combined 

with the soils expert from the NSSC provide a good foundation however additional expertise to support the market 

demand assessments and climate change adaptation elements will need to be recruited by the OPM. With regard 

to the latter see TOR in Annex.  

C. Enhancing extension capacities  

6. The Extension Training Needs Assessment undertaken by OPM in October 2017 provides a good overview of 

specific knowledge gaps among the Gewog agriculture and livestock extension workers. This assessment confirms 



 

 2 

several observations of the mission with regard to knowledge and implementation gaps, and provides a sound 

basis for addressing training needs. In this regard, the long list of training needs will need to be prioritised, and the 

development of curriculum and training materials for activating the climate resilient vegetable and dairy VCs will 

need to take precedence.  

7. In this regard, a specific training module on SLM/CCA practices needs to be developed and delivered as the 

introductory course to both extension workers and lead farmers (LFs) – this requires the current curriculum for 

extension workers, and LF training manual outline to be revised accordingly. This module should help to facilitate a 

shift from single objective farm management (e.g. increasing maize yield) to managing the various elements of soil, 

water, crop, livestock etc. in an integrated manner that builds resilience of the farm as a whole. The management of 

the farm as a system that keeps regenerating its productive capacity requires "systems thinking"
4
. This enables the 

generation of multiple benefits and helps build overall resilience of the farming system to withstand different 

shocks.  

8. Considering that the SLM/CCA module will take some months to materialise, drawing on the existing ARDC 

and WOCAT materials, the project should in the meantime promote a core set of "no-regret"
5
 SLM practices that 

focus on soil erosion control, and soil fertility and water management. The provision of inputs to farmers for 

vegetable or dairy production should be conditional on the farmers adopting this core set of SLM practices. 

CARLEP should assist by providing a starter-kit of vegetation material and seed for supporting some of the SLM 

practices. Once the organic SLM interventions have taken a hold on the farm, the farmers will be required to 

provide vegetation and seed for distribution to other farmers.  

9. Based on mission discussions with LFs and observations in the field it is clear however that SLM and CCA 

practices need to be prioritised based on the following criteria: i) low cost; ii) require minimal labour; iii) suited to 

sloping lands; and iv) generate both sustained flows of income and ecological services. In this regard, the following 

training materials for extension workers and LFs need to be urgently refined, or newly developed to facilitate 

greater farmer adoption: i) low-cost soil erosion control using thrash lines, contour hedgerows, or simple stone 

lines; ii) organic mulching; iii) compost or bioslurry production; iii) cover crops; iv) companion planting; and v) on-

farm water management. These materials will be incorporated into the SLM/CCA training module as it is 

developed.   

10. It is strongly recommended that an institution with the requisite expertise be recruited so that linkages between 

the components are described for building a resilient farming system. To this end the OPM might want to consider 

ICIMOD, EcoAgriculture Partners, CCAFS, or CARE. 

D. Promoting permaculture  

11. The initial efforts of recruiting a permaculture consultant to support the work in Bhutan had to be put on hold 

due to ill health of the consultant. This provides an opportunity to approach the promotion of permaculture in a 

different manner. Discussion with ARDC indicated a high level of enthusiasm among the team to be trained in the 

principles of permaculture, as permaculture is new to them. As such, it is recommended that first a 4 – 5 person 

team from ARDC together with a few Gewog level agriculture and livestock extension workers attend an 

Introductory Permaculture Course (IPC) in India (Aranya Agriculture Alternatives is running a 12 day course from 

18 – 31 January 2018 
6
) or Nepal.  

12. Subsequent to the training, this core team can begin identifying champion farmers that would be willing to 

adopt permaculture on their land (or at least on a part of their farm) and start transmitting the knowledge they have 

gained in the IPC training to the champion farmers. A efforts should be taken to engage the youth groups working 

under the Use Right programme (e.g. vegetable group in Gulibi, Lhuntse) or those mobilised by Gewogs (e.g. Dairy 

                                                      
4
 Systems thinking is a way of understanding the linkages and interactions between the components that comprise the entirety of that 
defined system. In agriculture, at a basic level, this includes components such as, energy flows, soil, water, vegetation (crops, grasses, trees 
etc.), beneficial and harmful flora and fauna, livestock, and poultry, to name a few. 

5
 With or without climate change these practices are useful for sustaining production. 

6
 http://permacultureindia.org/event/permaculture-design-course-2/ 
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group in Jamkhar, Trashiyangtse). Concurrently, a permaculture institution should be recruited to deliver a series of 

in-country trainings in the 2
nd

 half of 2018 for building a critical mass of agriculture extension workers and LFs 

versed in permaculture. Establishing a link with a globally recognised permaculture institute will not only ensure 

obtaining superior expertise but also, open up potential marketing opportunities. The expectation is that by project 

completion, clusters of economically viable permaculture farms will be providing high value products in sufficient 

volumes and quality to the market. 
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Technical Note 2 

Lead Farmer Model in CARLEP – suggested enhancements 

Background: 

1. The use of the Lead Farmer model is a very effective strategy to enhance outreach of 

extension services. The model could also be an entry point to  create a potential mass of private 

extension service providers. The Lead Farmer (LF) model presently used has benefited from 

modifications based on lessons learnt and some years of field experience and implementation.  

2. However, one of the main weaknesses of the model presently used is the absence of a 

system of making LF accountable to supporting and providing training and mentoring to a 

certain number of farmers such that they adopt the new technologies and techniques. This is at 

present left for the personal interest, motivation or sense of community of these lead farmers. In 

all cases, as per discussions during the field mission, there seem to be no expectations on the 

part of either LF or the farmers themselves that the extension services provided by LF will be 

paid for. LFs are usually trained intensively by ARDC with sessions covering mainly technical 

trainings in production and post-harvest management but also some sessions on how to train 

other farmers. Upon graduation, LF are provided with starter kits to be able to implement the 

technologies in their own farm and use their farms as demonstration sites to train other farmers. 

The starter kits include among others polyhouses, seeds and seedlings, irrigation equipment, 

some small scale machineries in some cases, etc. Once the LF graduate, they are introduced to 

their respective gewogs, where they are expected to start working closely with the gewog 

extension agents.  

Issues: 

3. Based on the field visits of the mission, the following observations were noted: 

o The technical knowledge of the LF seems very good and their relationship and 

cooperation with their fellow extension agents seems to be working well; 

o The quality of LFs vary in the level of support provided to fellow farmers, both in terms 

of quality as well as amount of trainings provided; 

o The LFs are often providing joint trainings with the gewog extension agents at the 

gewog centres. These are commonly 1 day trainings and during these training sessions, 

incentive is provided to the LFs through provision of the DSA; 

o The LFs seems to have some specialization and /or areas of interest in their support to 

farmer groups (eg establishment of the low cost polyhouses, fruit trees, etc.) 

o Both LFs and gewog extension agents have expressed difficulties in convincing fellow 

farmers to adopt new technologies and change their traditional ways of cultivation; 

o The relationships between the CARLEP farmer groups and the LFs in their gewog 

varies, whereby in some cases, the level of trust and interaction is very close and LFs 

are actively visiting the farmers and supporting them, while in other cases, the farmers 

seems to receive support from the LFs only when they ask for it, with no active planning 

by LF to go to farmers themselves for support and training; 

Suggested changes: 

4. The effectiveness of the LF model in expanding the outreach of extension services to more 

farmers and farmer groups could be further enhanced in order to increase farmers’ productivity 

and income. To achieve this, the mission suggests the following. It is worth noting that these are 

suggestions for consideration, but it is left to CARLEP-OPM and its implementing partners, 

especially ARDC, to undertake modifications or introduce other interventions that they feel are 

more suitable and acceptable within the social and cultural conditions in Bhutan and within the 

programme boundaries.  
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5. Selection of the LFs:  the following are the characteristics of LFs and selection process 

o Should be residents in the community they would need to serve with understanding of 

the local mentality and culture, and the socio-economic, and climate/environmental  

constraints 

o Should be experienced farmers with knowledge in production, natural resource 

management  

o Should have interest and curiosity to learn, test and demonstrate new things and 

technologies 

o Should be trusted and respected by the community  

o Should have basic literacy  

o Should be motivated to support/ train other fellow farmers  within the community 

o Should have the time to support / train other fellow farmers within the community 

o The selection should be jointly done by the gewog staff, including the gewog extension 

agents who are knowledgeable of the potential of the farmers in their area and ARDC 

with the participation of the communities who should provide their inputs in the final 

decision on the LF 

 

6. Training of the LFs: this should include the technical as well as facilitation skills training:  

o Technical training: curriculum to include (in addition to the technical information already 

provided): interventions for the optimization of integrated crop-livestock farming 

systems, integrated soil fertility, mulching, usage of manure (with hands-on training on 

use of biogas and bio-slurry, etc.), sustainable land management,  soil solarisation, 

conservation agriculture, labour-reducing technologies adapted to small farms and 

women, climate resilient technologies, biological and cultural control of pests and 

diseases, bio pesticides, etc.  

o Business and farm managerial skills: including assessment of production costs and 

profits, cost-benefit analysis, time management, postharvest loss assessment, etc. 

o Facilitation skills: techniques and skills on how to work with farmers and farmer groups, 

motivate them, transmit the messages, use of demonstrations and simple experiments 

in farmers’ fields, conflict resolution within a group, etc. 

 

7. Delivery mechanisms by the LFs:  

o There should be a mechanism to ensure that the training of LFs is conditional to their 

delivery of training and support provided to other farmers. This should be clear and 

agreed with the LF at selection and before the training is undertaken. This should 

involve a signed agreement with the LF to reflect the seriousness of the process. 

Despite any signed agreement, it may be difficult to bind the LF to any commitment 

after the training and hence the importance of the selection process and the character 

of the LF and his/her commitment to the community support.  

 

o However, LF should be incentivized to provide the needed training and support to fellow 

farmers and this could be done through payments upon delivery of quality support. It is 

suggested that while LF are trained properly and are provided with the basics materials 

to undertake extension services to support other farmers, but need not get any 

additional materials and equipment to run a demonstration farm on their own property. 

The funds that are commonly used to provide the LF with material such as 

greenhouses, irrigation equipment, etc. could be used to pay them a remuneration for 

the delivery of training to fellow farmers. The number and schedule of the trainings, the 

number of visits to farmers/ farmer groups and the number of farmers to be reached will 

be planned and agreed with CARLEP. The payments will be based on the delivery as 

per submitted reports by the LF to CARLEP and as confirmed by farmers.  
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o Additional incentives (bonus) could be provided to LFs where, besides just delivering 

the training, there is proof of a higher adoption rate over time by the farmer groups or 

proof of an increased amount of production/productivity, quality of produce or sales from 

the group trained. Bonuses may also be provided when the LF exceeds the number of 

training or outreach previously planned. 

 

Accordingly,  CARLEP would ensure the outreach to a large number of farmers / farmer 

groups, attract lead farmers interested in helping others while initiating a sense of 

business orientation in delivering services for payment. Trained LFs could eventually 

make the advisory service delivery as their business. It is also important that farmers 

would understand the importance of quality extension services in enhancing their 

productivity and income, and that extension services, like any other services, have a 

cost that could/should be paid for.  

 

o A system of recognising best performing LF should be introduced under which LF who 

have achieved best outreach with good impact on production and marketing should be 

awarded a prize and a certificate.  In each Dzongkhag one such lead farmer can be 

awarded and across all the project districts one LF can be awarded each year. 

 

8. As previously indicated, in developing this revised LF model, CARLEP could consider 

including elements from various models available in the literature including the ASHA model 

from Nepal (see below). 

Lead Farmer 
Procedure.pdf
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Technical note 3 

Incentives to traders to augment procurement from farmers 

1. The traditional marketing arrangements in rural Bhutan are usually to offer produce to 
itinerant traders who come to the village or to take the produce to the nearest market where the 
same can be sold to a trader or in retail to consumers directly.  Where significant quantities of 
crop are produced during a season that could last six to ten weeks, repeated visits to the market 
might be difficult and entails significant costs as well as market risks.  If the producers have a 
reliable link with traders who can lift the crop from the village/farm gate, the benefits accruing to 
the farmers could be better.  While the commercial motives of traders drive their procurement of 
crops, their capacity and risk taking ability limit the quantities procured.  CARLEP with its market 
access mandate can expand the capacity of traders and create a larger market access for 
producers. 

The steps involved are as follows: 

 Identify existing traders that have a procurement route for specific vegetables 
throughout the season. 

 Identify vegetable groups in villages that fall in the route. 

 Examine the current quantity of vegetables being procured in the route from each group 
by the trader 

 Consult with the trader on possibility of procuring a much higher quantity 

 Analyse the kind of short-term incentive that would be attractive to the trader, which will 
based on actual procurement and marketing of the crop. 

 Consult with the groups on possibility of producing more /selling more quantity of 
vegetables to the trader 

 Agree on incentives to the trader which could be in the nature of BTN….. per quintal of 
additional vegetables bought during the season from specific groups. 

 The exact amount could be worked out as a % of transport costs per quintal – (say 20% 
of transport cost of additional quantity purchased) and paid out at the end of the 
season. 

 The village groups will maintain records of how much vegetable was sold during the 
season (day by day accounting) through the trader. 

 The trader will also provide data on how much was totally procured from the route and 
how much was procured from the selected groups and transported and to which market 
on a day-by-day basis. 

 The total volumes procured and sold by the trader should be higher by at least the 
quantity for which incentive is to be given. 

(For example, if the trader had procured and sold in all about 2 tons of vegetables during the 
corresponding last season and procured 1 ton from the selected groups, the trader should have a) 
procured at least two tons from the selected groups in the current year and b) procured and sold at least 3 
tons of vegetable in all in the current year – to get incentives on 1 ton of additional vegetable.  The logic is 
that the additional quantity procured from selected groups should not lead reduced procurement elsewhere 
– which will result in arbitrage on the incentive.)    

2. In the second season, the incentive can be reduced to 10% of transport cost and phased 
out in the third season.  Monitoring and validation of trader’s efforts is a critical part of the pilot.  
To ensure transparency in the processes, an electronic weighing scale should be carried by the 
trader (or made available with the group if the volumes justify the same).  RAMCO should obtain 
and circulate the prevailing wholesale prices (take care not to circulate retail prices which can 
be misleading) for the seasonal vegetables in some of the nearby markets and transport costs 
to the groups everyday by SMS. This will ensure that the groups are able sell by correct weight 
and are aware of the market prices. 

3. Other methods of providing incentives can also be explored.  The pilot should be based on 
clear understanding of costs, extent of incentive cost as a proportion of value of vegetables 
marketed and a comparison between incremental income of farmers per quintal and the 
incentive per quintal given to the trader.  The incentive should be related to increase in 
quantities of vegetable marketed.   
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Technical Note 4 

Piloting Communal cattle sheds with biogas unit and composting 

Introduction and Background 

1. In Bhutan, the concept of communal cattle sheds is still in its infant stage. With farmers 
living far apart, livestock production has been largely supported at individual household level.  

2. The mission visited a youth group in Jamkhar which plans to purchase 12 cows and jointly 
manage the operations. This seems to be a potential strategy for livestock production and milk 
distribution through communal cattle shed models equipped with a large-scale biogas digester. 
This model has the potential to reduce transport time of milk from farm to collection point, 
improve disease control, nutrition and reproduction parameters, centralize milk collection as well 
as the delivery of training. It was also noted that Koufuku International was interested to support 
such initiatives in Trashigang.  

3. With CARLEP's objective to support the intensification of the dairy sector, the following 
technical note seeks to provide an overview of the benefits from establishing 2 pilot communal 
cattle sheds in an initial phase.  

Benefits of a communal cattle shed model 

4. From a production aspect, communal cattle sheds can facilitate better management of 
animals, disease and pest control and artificial insemination leading to improved animal 
production. Establishment of community-owned cattle sheds can also assure farmers the 
availability of Community Animal Health Workers (CAHWs) and the cost-effective and timely 
presence of veterinary services. The time spent by farmers transporting milk from their homes to 
the milk collection centre will be entirely saved if the communal sheds become milk collection 
points.  For feed, fodder and nutrients too bulk purchase will ensure quality and lower cost. 

5. In a second stage, this approach can allow communal sheds to 'evolve' into milk collection 
centres which are capable of collecting milk from neighbouring dairy groups leading to increases 
in volumes and better marketing strategy for selling milk at more competitive prices. The project 
can thus provide an alternative approach in the creation of milk collection centers which 
contribute in stabilizing milk prices and to increase shelf-life of milk. 

6. This new strategy can benefit farmers through (i) better marketing of milk and milk 
products; (ii) improve disease control, nutrition and reproduction parameters; and (iii) build skills 
around dairy farming through a focused training approach of extension service agents and 
farmer-to-farmer peer learning (for CAHWs and/or for groups i.e. on fodder plantation, silage pit, 
clean milk production etc.) and iv) increases in income levels. 

7. In addition, the installation of communal biogas systems can provide environmental 
benefits in a more cohesive manner by capturing manure in larger quantities and transforming it 
into a high nutrient quality fertilizer for use in individual vegetable gardens or for sale. The use of 
biogas energy in such quantities can go beyond household level needs and can be used to 
power farm level machinery (for running chaff cutters, milking machines and water pumps) 
and/or processing activities (such as pasteurization).  

Proposed activities 

8. The proposed activities consist of piloting 3 communal cow sheds.  

Scenario 1: Youth Group in Jamkhar 

9. The Youth Group in Jamkhar was formed on May 21
st
 2017, comprising of 6 people (3 

male and 3 female) with age ranging from 21 and 26. At Gewog level, the GUP, Mr Karma 
Tshewang, strongly supported them to become established as a youth group. The group has 
developed 6 acres of pasture land through a private leased 10-year agreement. The cost of the 
lease is Nu/- 1,500 per year. The group has also established a poultry farm of 200 birds and is 
in the process of establishing a dairy farm with an initial head of 12 cows under a communal 
cow shed. CARLEP financed the shed but for the buying of cows, the group took out a loan of 
Nu/- 1.2 million (each member took out a loan of Nu/- 200,000 at an annual interest rate of 4% 
with payback period of 3 years). The loan was provided through the Rural Enterprise 
Development Fund under the BDBL.  
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10. The above description of the youth group presents an ideal scenario to pilot a communal 
cattle shed model which can support training of group members on fodder plantation, bioslurry 
(organic fertilizer) training thus enhancing crop-livestock interactions and demonstration of 
biogas running farm level machinery (chaff cutters, water pumps) or processing activities 
(yoghurt making).  

Scenario 2: Criteria for selection of site and group 

11. The second pilot model has not been pre-identified by the mission but it is suggested to 
select two groups with in collaboration with Koufuku international that display the following 
characteristics: 

a. Propensity to work as a group voluntarily; 

b. Motivated to perform community services; 

c. Have obtained a loan as a group or individually (but for group-based activities); 

d. Learning and demonstrating attitude; 

e. Capacity to identify land for common use (whether owned or rented for several 

years) 

12. The incentives for the Department of Livestock (DoL) to venture in this new approach are 
critical. The most obvious benefit for extension service agents may include the less time 
required to spend at each household. Doing so, travel time may be reduced, the services 
provided through CAHWs would be centralized and allow for easier selection to progress into 
becoming CAITs. This is a critical aspect related to providing timely services within an extension 
service system that is currently limited in terms of human resources and thinly spread over the 6 
eastern Dzongkhags.  

13. For dairy farmers, bringing milk daily to the collection sheds is a time-consuming and 
strenuous activity. Quantifying the monetary and non-monetary benefits (opportunity costs) of 
not having to do so anymore would help instil a more demand-driven approach to establishing 
the communal cow shed model. 

Conditions for success 

14. Among the most critical aspects for the success of the communal shed models is its 
management. This could take various forms depending on the conditions of the group involved, 
including their technical capacities, financial capacities, trust among them, and their legal status. 
The management of the common shed management could be entrusted to the group members 
either 1) members taking regular turns in running it (rotational basis), or 2) few (1-2 members) of 
the group fully responsible for the management. On the other hand, the management could also 
be based on hiring an external manager who is paid by the group for the services. The 
management is critical as the risks are high with a high number of cows aggregated in one 
place in terms of potential risk of disease spread, power cuts, non-functional machinery, theft, 
etc. that would affect all cows. Hence the high responsibility. In this case, it is recommended to 
include insurance for the animals in cow shed, which would be worthwhile due to an expected 
increase in production and profitability. 

15. Changing attitudes is a slow process and the challenges in managing a communal cattle 
shed are largely related to one of behavioural nature. Entrusting other people to manage one's 
cattle necessitates that trust is the underlying 'success' factor and therefore the biggest 
sociocultural barrier to address. 

16. Securing land for the shed is critical and that would be a pre-requisite to the establishment 
of the common shed. 

17. Another challenge is getting the buy-in of the community around the common shed, for 
smooth running of the shed and ensuring support and security. This could be done through 
early communication and discussion with the community and its leaders, ensuring that the 
community cow shed is providing services to the surrounding communities such as support in 
vaccination and veterinary services, support in extension services, sales of feed and feed mixes 
at competitive prices, support in the storage and sales of milk and dairy products when needed, 
etc. 

18. Another challenge is to ensure that farmers are willing to pay for services provided (which 
will become obvious only once they see the added benefits from better milk production). 
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Managing the animals throughout the day involves cutting grass and conserving some of it, 
feeding, providing water, checking on signs of ill health, cleaning their dwelling places, milking, 
looking out for signs of heat or impending birth among others. Ultimately, it becomes a question 
of realizing the costs of managing cattle individually versus managing them in a group. This will 
be possible only when the tangible benefits are realized in the form of higher milk prices and 
healthier cows producing higher milk quantities throughout the year 

19. Another challenge is putting in place mechanisms for quality control of services provided. 
Only when the quality of services provided to the group members and the community around 
the common shed is guaranteed over time, would the benefits be achieved and trust built and 
hence readiness of the livestock keepers to pay for the services. Establishing a communal cow 
shed is labour intensive which calls for maximum supervision for efficiency and quality control. 
Getting profit from production and services provided would ensure the sustainability of the 
project.  

20. The capital requirement to set up structures for housing cattle and handling them could be 
a limitation. Accordingly, a business plan should be prepared before any common cow shed 
would be established. The support of CARLEP in the initiation capital should be at a cost-
sharing basis for enhanced ownership and the running and management costs should be paid 
by the beneficiary groups. CARLEP can part-fund the capital costs, but the operations and 
management costs should be borne entirely by the group. 

Quantifying the benefits under a Community model  

a. Training of CAWHs centralized. 

b. Fodder plantation  

c. Fertilizer training (bioslurry) and enhancing crop-livestock interactions  

d. Demonstration of biogas running farm level machinery (chaff cutters, water pumps) or 

processing activities (yoghurt making). For a communal shed with a capacity of 12-15 

cows, there is potential to support a 24m
3
 digester with internal gas storage of 9m

3
 of 

biogas. Although there are other parameters to consider (live weight and retention time) the 

ratio of 1 cow for every 2 cubic metre is a realistic estimation for designing the size of the 

biogas digester.  

e. Veterinary technicians could be able to visit the communal sheds on a more frequent and 

regular basis.  

f. Provides the opportunity for collecting large volumes of milk from one point 

g. Higher quality milk and milk products (ensuring bacterial levels are reduced – example of 

Koufuku providing Nu/- 36 for a certain quality and Nu/- 45 for another…)  

h. As dairy groups progress towards more commercial milk production, the importance of 

building a culture of book-keeping is essential. This includes learning how to monitor milk 

production on a weekly and monthly basis, in order to keep track of increments in yields 

and prices.  

i. A critical amount of quality milk available in one place for collection rendering the private 

sector buyer interested in coming to the common shed to pick it up, hence reduced 

transaction costs for both the seller and the buyer, and a better bargaining power for the 

seller. 
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Technical Note 5 

Solar dryers 

Introduction 

1. Solar dryers are devices that use solar energy to dry grains, fruits and vegetables. There 
are two general types of solar dryers: Direct and indirect. Direct solar dryers expose the 
substance to be dehydrated through direct sunlight. The most modern type of solar dryer has a 
painted black surface which collects the light and converts it to heat. These dryers may have 
enclosures, glass covers and/or vents to in order to increase efficiency. 

                 
2. In indirect solar dryers, the black surface heats incoming air, rather than directly heating 
the substance to be dried. This heated air is then passed over the substance to be dried and 
exits upwards often through a chimney, taking moisture released from the substance with it. The 
following diagram is of a prototype designed by the Royal University of Agriculture (RUA) in 
Cambodia with technical design support from the Asian Institute of Technology (AIT).  

                    

3. The main aim of drying products is to allow longer periods of storage, minimize packaging 
requirements and reduce postharvest losses. The drying process can also add value to 
products (such as dried chilli or dried mango, papaya, guava etc.) and should be undertaken in 
closed equipment to improve the quality of the final product. The process of drying with indirect 
solar dryers avoids the contamination of dust, foreign materials etc. from the drying 
environment, which occurs during drying operation.   

4. In CARLEP, the mission suggested that under postharvest management activities it is 
suggested, through support of Samdrup Jongkhar Initiative (SJI) and/or other pre-identified 
institutions (i.e. National Postharvest Centre (NPHC) and the Jigme Namgyel Polytechnic) to 
pilot 10 solar/electric driers for specific crops that can benefit from reduced chances of pest 
damage and contamination, as well as speeding up drying activities (i.e. chilli, paddy rice etc.) 

5. For example, the mission visited the Climate Smart Village (CSV) in Threlphu which is 
stated to have an average annual production yield of 2,500kg red chilli for the entire village 
(comprising of 25 households). The market prices is Nu/- 100-120 per kg but sold at Nu/- 70 per 
kg. Green chilli is sold at Nu/- 80 per kg whilst red dried chilli can be sold at Nu/- 500 per kg. 
Therefore, through the integration of solar dryers, there is huge potential to support target 
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beneficiaries under CARLEP to realize a better pricing strategy for their chilli, among other 
products.  

6. In addition to the existing solar dryer models in Bhutan, the following technical note 
provides an overview of technical designs of solar dryers successfully tested in India through 
the Indian Council of Agricultural Research (ICAR) which is the apex body for coordinating, 
guiding and managing research and education in agriculture including horticulture, fisheries and 
animal sciences in the entire country. With 101 ICAR institutes and 71 agricultural universities 
spread across the country, ICAR is one of the largest national agricultural development 
architecture in the world. 

Examples of solar dryers 

7. Central Arid Zone Research Institute (CAZRI), Jodhpur developed and tested an inclined 
Solar Dryer.  

 

8. The Agricultural Technology Information Centre (ATIC), Akola developed and tested Solar 
tunnel dryers of size 6 x 3 X 2.5 m. The capacity of this type of dryer is 500kg per batch (with an 
annual capacity of 80 batches). The total cost of the solar tunnel dryer is Nu/- 35,700 (USD553) 

      

 

9. The Agricultural Technology Information Centre (ATIC), Akola also manufactured and 
developed mini-solar tunnel dryers. These portable small-scale units can be adopted at 
household level for drying of fruits and vegetables at domestic level. Operating capacity of the 
dryer is 10 kg per batch. Amla candy, chilly and pomegranate samples were successfully dried 
and good quality products were made. The unit can be locally manufactured at a total cost of 
Nu/- 6000 (USD93).  

 Utilizes maximum solar energy for drying 

with retention of aroma and colour 

 Elimination of open sun drying problems 

and easy in scaling up using locally 

available materials 

 Drying time < 50% of open sun drying 

 Capacity 10-100 kg, Cost Nu/- 9000 

(USD139) 
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10. Technical specifications of the mini solar tunnel dryer 

Particulars Specifications 

Aperture area, m
2
 3.9 

Length of dryer, m 1.6 

Width of dryer, m 1.06 

Height of tunnel, m 0.9 

Number of trays 2 

Plastic cover, UV stabilized 200 micron 

Height of Chimney, m 0.35 

 
11. As a rule of thumb, a polyhouse type solar dryer of size 5 x 4 x 3.2 m can dry 100-150 kg 
thinly sliced (5mm) fresh fruits/ vegetables. A poly tunnel solar dryer costing USD50 for 4-6 kg 
fruits and vegetables per batch takes 1.5-3 days to dry the produce. 

12. During the pilot testing of the 10 solar dryers, OPM must ensure that the following 
parameters are assessed and monitored: (i) moisture content of the produce; (ii) drying air 
temperature; (iii) air flow measurement; (iv) relative humidity; (v) quality of the product. 
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Technical Note 6 

Improved cattle shed design with biogas integration and Pilot testing Flexi Biogas 

Introduction and Background 

1. The technical note serves two purposes: Section A provides an overview of the modalities 
for pilot testing flexi biogas digesters, including criteria for the selection of households and 
technical specifications of the assignment for testing a new generation of portable flexi biogas 
systems. The flexi biogas model has been successfully tested in several IFAD supported 
projects in Africa and Asia.  

2. Section B provides technical information to improve the current design of the fixed dome 
digesters and ensure that each improved cattle shed constructed is combined with a biogas 
system (either fixed dome or flexi) because biogas digesters integrated in a farming system can 
directly lower greenhouse gas (GHG) emissions (by recovering the methane produced from 
manure which is about 22 times more effective than carbon dioxide at trapping heat) but also to 
benefit from the by-product (bioslurry), a high-nutrient organic fertilizer as a result increasing the 
crop-livestock interactions. 

3. CARLEP seeks to implement 800 biogas digesters over the project duration (2016-2022). 
To date, the project has financed 12 biogas units in Climate Smart Villages (CSV). CARLEP has 
also supported biogas digesters in combination with the construction of improved cattle sheds. 
These units have been funded entirely through the Asian Development Bank (ADB) funded 
Bhutan Biogas Project (BBP): 

Dzongkhag Number of improved cattle sheds 
supported under CARLEP (2016-2017) 

Number of Biogas units installed 
under CARLEP (2016-2017) 

Lhuentse 25 12 

Mongar 43 20 

Pemagatshel 105 52 

Samdrup Jongkhar 112 48 

Trashigang 64 28 

Trashiyangtse 24 1 

Total 373 161 

 
4. The BBP was launched in 2011 and focused on the implementation of fixed dome biogas 
digesters (4m

3
 and 6m

3
). The BBP created momentum in the biogas sector and expanded its 

operations in the eastern districts in 2014 with a total of 2,076 units installed during the period 
2014-2017.  

District (Dzongkhag) Number of Biogas units installed (2014-2017) 

Lhuentse 252 

Mongar 515 

Pemagatshel 217 

Samdrup Jongkhar 585 

Trashigang 452 

Trashiyangtse 55 

Total 2,078 

5. The BBP closes on December 31
st
 2017, however, EU funds are available until June 2018 

to support the commitments made under the 11
th
 5-year plan. After June 2018, there will be a 

funding gap to support implementation of 2,050 biogas digesters planned under the 12
th 

5-year 
plan in the 6 eastern Dzongkhags: 

Dzongkhags Number of Biogas units planned under 12
th

 Five-year plan (2017-2021) 

Lhuentse 150 

Mongar 600 

Pemagatshel 300 

Samdrup Jongkhar 400 

Trashigang 500 

Trashiyangtse 100 

Total 2,050 
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6. Financing scheme. The average total cost of a 4m
3
 biogas digesters is Nu/- 35,000 

(USD543). This is inclusive of the labour costs for the mason which amount to Nu/- 7,000 per 
plant (USD108). The biogas stoves are imported from Nepal and retail at Nu/- 900 (USD14) for 
a single burner and Nu/- 2,800 (USD43) for a double burner. At present the financing scheme is 
supported through a subsidy mechanism via the BBP: Nu/- 11,600 (USD180) is the subsidy 
provided to beneficiaries and the remaining is paid by the farmer. A specific loan can be 
accessed through the Bhutan Development Bank Limited (BDBL) of Nu/- 20,000 (USD310) at a 
10% interest rate per annum with payback period of 36 months. It is important to note, that the 
loan scheme through BDBL will remain available even after the BBP closes and the interest rate 
is planned to be reduced in order to support smallholder farmers.  

7. Institutional arrangements. Under the Department of Livestock (DoL), the use of biogas 
is considered a key technology that can advance the country's 'Green Livestock Farming' 
activities. The 12

th
 Five-year plan highlights that with the phasing out of the BBP, the role of DoL 

will need to be enhanced. More specifically, the Regional Livestock Development Center 
(RLDC) will be undergoing an institutional restructuring in order to be better placed to advance 
the continuation of the BBP. This will be done by appointing a key staff at regional level to 
oversee biogas activities for a cluster of Dzongkhags and by establishing a regional focal point 
under RLDC in charge of the eastern districts. The same is occurring for the southern, northern 
and western regions.   

8. Training and Capacity Building. The BBP has built the capacity of DoL, in particular, 
livestock extension officers at Dzongkhag and Gewog level, to install, operate and provide after-
sales services. In 2017, the BBP trained 20 extension agents and 20 masons at Chiwog level 
which were selected based on their experience with masonry work. Extension agents were 
provided with a training scheme (4-day theory and 8-day on-the-job training). A perdiem of Nu/- 
215 (USD3) per day was provided for a total of 12 days. To date, a total of 88 and 155 Livestock 
extension staff and masons, respectively, have been trained on how to install fixed dome biogas 
digesters in the 6 eastern Dzongkhags. The capacity on the ground is therefore available but 
may need to be re-assessed and in some cases, masons and biogas officers may need to be 
re-trained on theoretical knowledge and hands-on training for construction, operation and 
maintenance.  

9. AWPB: The CARLEP AWPB has allocated a budget for biogas units starting in 2019. This 
amount needs to be anticipated to the current fiscal year (2017-18) or at latest the subsequent 
2018-19 AWPB. The amount allocated should be equal to the subsidy provided (Nu/-11,600) 
per total number of biogas digesters plus a lump-sum amount for training and after-sales 
services. For pilot testing flexi biogas systems, the proposed budget is provided in section A 
below.  

Section A: Pilot testing Flexi Biogas  

10. The biogas model supported through the BBP is the Deenbandhu fixed dome digester. 
These conventional underground biogas digesters have proven to be reliable with a long shelf-
life (over 20 years). However, certain shortcomings are present such as: (i) it takes a long time 
to install - approximately 10 days; (ii) high transportation costs due to bulk materials such as 
large volumes of sand, stones etc. which make it difficult to target farmers in remote 
mountainous areas; (iii) the digesters are rooted to the soil and cannot be shifted in case of 
relocation; and (iv) decreasing livestock numbers due to farm mechanization.  

11. The portable flexi biogas system is simply a 6m x 3m plastic envelope made of high-quality 
PVC tarpaulin. The system is considered to have following advantages with over traditional fixed 
dome digesters:  

a. It is easy to construct - no digging required, easy to install and requires only 3 hours 

for installation; 

b. The relative cheapness, (Nu/- 30,000 or USD460) excluding transportation costs;  

c. Simple operation and low maintenance - easy to load, unblock and empty due to 

the open-ended tube; 

d. Lightweight (45 kg) and portable – can be easily relocated and no need for secure 

land tenure; 
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e. Durable & robust - prefabricated from the highest quality UV treated materials with 

life span of 10 years or more; 

f. True cross-flow digestion methodology (which provides a higher nutrient quality 

organic fertilizer; 

g. Micro greenhouse thermodynamic enhancement. 

 

12. IFAD has supported numerous countries globally to diversify their biogas portfolio to better 
target smallholder farmers living in marginalized areas. In Cambodia, India, Mali and Rwanda 
the flexi biogas has showed promising results. 

 Installed flexi biogas system      

 

 
System being transported by bike 
 
 

 
Flexi biogas unit transported by foot in Nepal       

13. More recently, the IFAD supported Adaptation to Smallholders in Hilly Areas (ASHA) 
project in Nepal has tested 11 flexi biogas units since December 2016 at altitudes of 1950m. 
There are therefore clear opportunities in Bhutan to support the pilot testing of 6 flexi biogas 
digesters given the similar cold climatic areas at higher altitudes.  

Overview of the modalities for pilot testing flexi biogas digesters 

14. In February 2018, OPM's component manager for livestock will conduct a study tour to 
observe the functioning flexi biogas units in Surkhet, Nepal.  

15. The pilot will begin in April-May 2018 (conditional that budget can be allocated) and 
supported through Green Life Agro Tech (Nepali company) with support from Biogas 
International, Kenya for the supply and installation of flexi biogas systems. The pilot will install 6 
flexi biogas units in close proximity at 2 different altitudes. The reason all 6 units should be 
installed fairly close to each other is for easy monitoring and in order to facilitate farmer-to-
farmer exchange visits and a learning-by-doing approach. 
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16. The company will travel to Bhutan (2 persons) for a total duration of 2 weeks. The objective 
will be to train local staff as well as beneficiaries. Given the simplicity of the technology, it will be 
fairly easy to understand how to install the unit.  

17. The flexi biogas units will reach Bhutan as a complete kit (see technical specifications 
below) and the objective for the external company during the installation will be to identify 
opportunities to localize production in order to ensure that flexi biogas units can in a future be 
manufactured locally and in the most cost-effective manner.  

18. During installation, the project will need identify 'local champions' in each Chiwogs and 
Gewogs that can communicate via internet with the company in order to provide on-the-ground 
timely support during the initial months of pilot testing. Lead farmers can also participate during 
the installation phase and can play a key role to support the community (or groups if they are 
part of groups) to better understand the benefits of the flexi biogas technology. 

Step 1: Selection of 6 beneficiaries. The criteria for selecting beneficiaries include: 

 The selection of 6 farmers should be in a cluster within a short distance of each 

other for easy monitoring and troubleshooting; 

 Household demand for cooking with biogas (women must be included among the 

beneficiaries given they are primarily responsible for fuelwood collection); 

 High costs on firewood/charcoal or time spent daily collecting firewood;  

 Minimum one or two cows owned; 

 Motivated to provide in-kind contribution during installation and later continued 

operation (levelling land, collecting manure and loading the biogas digester);  

Step 2: Pre-Installation. On-site requirements:  

 Each farmer, the day before installation should have minimum 200kg of cow 

manure (can be stored but better if fresh) and an equivalent amount of water (200 

litres) as initial load to start up the biogas system; 

 The digester needs to be installed mid-way between the kitchen and the livestock 

stall/grazing area. This should simplify the process of collecting fresh dung to feed 

the digester. Alternatively, a mixing tank can be constructed so that the manure 

from the cattle shed flows directly in the digester; 

 The biogas system should be no further than 15 metres from the kitchen. The size 

of the land required for the biogas unit is 7m x 2m.  

 Solar radiation must not be blocked by trees. It is important to bear in mind that tree 

branches can break in harsh winds and damage the digester envelope and 

greenhouse tunnel.  

Step 3: Project implementation: 

 If 2 people plus the beneficiary are available during the installation phase, the 

digester can be installed within three hours. Connecting the biogas pipe up to the 

kitchen requires approximately one more hour. Please see introductory video on the 

flexi biogas below (under additional resources). 

Step 4: Monitoring and Evaluation 

The M&E indicators must include gathering information on the following aspects: 

o Technical: 

 Data on gas production levels (in hours/minutes) and amount of animal manure fed 

into the system (in kg);  

 Volume of gas sufficient to fulfil daily cooking needs; 

 Leakages or any other technical/managerial issues; 

 Comparative analysis with fixed dome biogas digesters. 

 

 



 

 18 

o Social 

 Anecdotal evidence that the unit is providing heath and gender benefits (especially 

for women) in terms of reduced respiratory problems and eye infections; 

 Implications on the labour required to collect dung. 

o Economic 

 Increasing income levels (monetary benefits) also indirectly by reducing the time 

spent collecting firewood and spending more time in the field; 

 Vegetable gardening with bioslurry, a by-product and an optimal organic fertilizer; 

 Consumer willingness to pay and acceptance of technology. 

Proposed budget 
Item Cost (USD) Cost (Nu) 

6 domestic flexi biogas systems (including 
installation costs) 

2 760 177 630 

Travel costs for company 
(2 airfare tickets Nepal – Bhutan) 

2 000 129 000 

Accommodation and food for 2 persons (total 
15 days) 

600 39 000 

Transportation costs (Kenya to Bhutan) 1 200 77 000 

Customs and import duty costs 900 58 000 

Contingencies (unexpected costs) 1 000 64 000 

Total 8 460 544 630 

Additional Resources: 

1. Introductory video on the Flexi Biogas 

2. How to do Note (HTDN) on Portable Flexi Biogas systems 

Section B: Improved cattle shed design with biogas integration 

19. CARLEP has planned to construct a total of 770 improved cattle sheds throughout the total 
project duration. Under AWPB 2017-18, there is a target to install 218 sheds. The proposed 
technical note provides details to improve the current design of the cattle shed as well as the 
fixed dome digester design to ensure that the benefits from the animal manure are maximized. 

20. At present, the cattle shed design does not systematically integrate biogas digesters. As 
can be seen from the table on page 1, out of the 373 sheds constructed, only 161 have included 
a biogas digester.  

21. Filtering the manure into the biogas plant and converting the waste into safe fertilizer can 
have huge impacts on the environment, health and sanitation. As a result all future construction 
of cattle sheds must integrate a biogas digester to improve animal waste management, reduce 
GHG emissions and make use of the by-product (bioslurry) of biogas digesters as an organic 
fertilizer for vegetable gardens (and/or promote dry and package it for sale thereby promoting 
an additional income generating activity).          

22. There is a major design enhancement that need to take place which entails designing a 
gutter (channel) linked to the mixing tank of biogas digesters. This will ensure that animal 
manure can be directly 'washed' into the mixing tank. A mesh (or net) can be installed before 
the mouth of the gutter so that fibrous material does not enter into the mixing tank. This is 
critical to avoid scum formation in the system. The design is provided below and for further 
information, the National Biodigester Programme (NBP) in Cambodia can be contacted.

7
 

                                                      
7
 Ms Lam Saoleng, NBP Programme Coordinator. Contact email: saoleng@nbp.org.kh  

http://webtv.un.org/watch/rural-solutions-biogas-in-kenya/5654993531001/
https://www.ifad.org/documents/10180/4df6d932-0e7c-47ec-9ee1-18f648d16165
mailto:saoleng@nbp.org.kh
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23. The second improvement relates to the current technical design of fixed dome biogas 
digesters. With fixed-dome systems, biogas formation can continue in the expansion chamber 
and even outside the reactor. This biogas is not collected and is emitted into the atmosphere. 
From experiences with this model, it is realized that the undigested manure is constantly mixing 
with new/old substrate therefore the biological process is non-linear and what comes out is not 
fully digested therefore not ready to be used as fertilizer. 

24. It is therefore suggested that the design of fixed dome biogas digesters must ensure that a 
reflow mechanism is in place so that the manure from the expansion chamber can be fed back 
into the digester to ensure that all the methane from the manure is captured. This can be done 
simply through an underground pipe that reflows slurry from the expansion chamber back into 
digester for optimal fermentation  

25. The third improvement relates to ensure a man-hole is constructed to easily remove the 
substrate after 5-7 years of operation. It is likely that a scum layer is formed in the digester 
because of the inert materials that float in the surface, like straw, hard or dried dung etc. This 
layer obstructs the flow of gas from digester to gas holder. The gas produced in the digester 
cannot penetrate this layer to reach the gas holder and thus, can flow out of the manhole 
opening to the outlet. If the feeding is done properly, this problem never arises. However, if 
scum layer is formed, this should be broken. This could be done by stirring the slurry inside the 
digester with the help of a rod or bamboo inserted through manhole. This issue occurs usually 
after a long period of operation as the manure or substrate inside the digesters begins to harden 
and creates a barrier inside the reactor for the gas to escape. Good mixing (1:1 ratio of animal 
manure and water) is thus essential. 
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Schematic diagram of fixed dome biogas digester with a man-hole 

 
Photographs of a man-hole 
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26. For a detailed review on how to construct a man-hole see the biodigester manual prepared 
by the National Biodigester Programme (NBP) in Cambodia here. 

http://solarcities.eu/sites/default/files/documents/farmers-friend-biodigester-model-construction-manual.pdf
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Technical note 7 

Integration of vegetable and dairy activity in groups 

Objective 

1. The mission has recommendation introduction of vegetable groups to dairy activity and 
vice versa in order to benefit from complementarities of these activities and better risk 
management. Vegetable cultivation for the markets is not carried out in isolation by households, 
but along with other activities all of which directly and indirectly contribute to incomes.  Similarly, 
those owning dairy animals carry out a few other activities to strengthen their incomes utilise the 
working hours optimally. Vegetable growers will find that they are able to meet fodder 
requirements of dairy animals from their farm activity (at least partly) and are able to benefit 
from organic manure from the cows. The income from milk is a continuing one (except for dry 
periods of the cow) and can help smoothen liquidity in seasons when vegetables are not 
available for the market. The options of using low quality or low value vegetables as cattle feed 
(subject to suitability) can improve the overall economics of the farm. 

Steps 

2. In project promoted groups that carry out vegetable cultivation in contiguous lands either as 
a group (as in Gulibi, Lhuentse) or individually in identified plots, it is suggested that the group is 
facilitated to jointly maintain dairy animals.  The existing programme of supplying dairy animals 
to select households should be made use of after carefully selecting groups that are willing. 

3. The selected groups should be trained as an entry point activity in a) dairy animal rearing 
and maintenance, b) marketing of milk, c) fodder cultivation and d) production of organic 
manure from cow dung. The group should be provided with a cow shed and the cows with 
suitable beneficiary contribution prescribed under the dairy animal scheme. The groups should 
be linked to a milk marketing network in the local area.  The groups should be asked to plan 
fodder plantation in a part of the land suitable for the same.  A combination of tree, shrub and 
grass fodder should be suggested depending on the elevation.  Availability of animal health care 
from the Geowg should also be ensured for the groups.  In suitable places, in the second 
phase, such groups can be motivated to invest in bio-gas production. 

4. One group in each Dzongkhag may be selected for testing out the model.  The selection 
criteria should comprise: 

 Willingness of the group to take up the activity jointly 

 Willingness to bring in their contribution for dairy animals and sheds 

 Availability of land for fodder cultivation 

 Availability of suitable members to maintain accounts to assess the results 

 Availability of animal health care services from the Gewog 
 

5. The results should be measured in terms of milk produced, income from milk sales, cost of 
feed, fodder and other maintenance expenses of the cows, amount of organic manure 
produced, sale if any of fodder cultivated.  These numbers can be made use of to judge the 
income effect of dairy integration in vegetable groups. 

Integration of cultivation activity in Dairy groups 

6. Following a similar methodology as described above, dairy groups can be motivated to 
take up cultivation.  It would be easier to start with fodder cultivation in such groups and move 
towards vegetable cultivation in stages.  Here too the entry point activity will be that of training – 
in a) organic manure production, b) fodder cultivation, c) vegetable cultivation, d) marketing of 
organic manure, fodder and vegetables. 

7. The other aspects will remain more or less the same as that of vegetable groups taking up 
dairy activity. 
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Technical note 8 

Terms of Reference 

Economist for the OPM in CARLEP 

CARLEP is being implemented in six districts of Eastern Bhutan with the aim of orienting rural 
households towards markets and enterprises and commercializing agricultural and livestock 
based livelihoods.  The Programme has a number of interventions aimed at improving 
production and productivity of vegetable and dairy value chains.  Investments are made in 
individual, household and group assets as well as post-harvest infrastructure in processing and 
marketing. While in general these interventions and investments improve production, 
productivity and market access, the economic returns in the household, group and geographic 
levels require to be carefully assessed. 

CARLEP is looking to hire an economist well versed with project economics, especially in 
agriculture based livelihoods as also group and community based investments.   

The person will have the following qualifications and experience 

Degree in economics or finance or accounting, with project economics as a core subject. 

Post qualification experience of 10 years in:  
 Project appraisal  
 Investment decision making based on costing of investments and development 

interventions 
 Monitoring of projects  
 Analysis of returns on investments 
 Incremental benefits analysis (NPV, BCR, IRR frameworks) 
 Planning and budgeting based on cost-benefit analysis 
 Impact analysis and quantification of results arising from development interventions 
 Experience of training others in economic analysis and monitoring for results would be 

preferred. 

Responsibilities 
 Carry out costing of interventions and investments 
 Cost-benefit analysis of proposed interventions and investments and contribute to 

decision making at the time of planning 
 Cost-benefit analysis of interventions and investments based on monitoring information 

and guide management decisions on remediation / mitigation 
 Guide M&E function on drawing inferences on impact and results 
 Contribute to design of surveys and studies (such as Annual outcome surveys, impact 

studies, etc.) 
 Take part in the AWPB process and contribute allocation decisions, based on economic 

analysis 
 Any other work, that demands expertise and experience in economic decision making, 

as might be entrusted by the Programme Director. 
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Technical Note 9 

Terms of Reference 

Contract dates: April / May 2018 (for 2 weeks) 
Commercial Agriculture and Resilient Livelihoods Enhancement Programme 

Background: 

Within the context of CARLEP, a new generation of portable biogas systems (Flexi Biogas), is 
planning a pilot test where biogas can serve as a technological innovation to increase income, 
reduce firewood/charcoal consumption and improve health and sanitation standards.  

The Flexi Biogas system is considered to have a comparative advantage with respect to the 
traditional fixed dome digesters in terms of its easiness to construct, the relative cheapness and 
the no need of huge amounts of animal manure required to start-up the biogas system. The use 
of biogas energy can also pasteurize milk and water, efficiently dehydrate food, providing an 
important means of increasing shelf life and increasing the value of products along the value 
chain, for example transporting dried produce to market as opposed to perishable fruits and 
vegetables. The use of biogas can also  

For both technological innovations, the pilot stage requires to be monitored in terms of social 
(acceptance towards technology), technical (high gas production volumes), economic 
(affordability) and environmental (reduced firewood and use of organic fertilizer) aspects.  

Objectives of the Consultancy: 

The main objective of the consultancy is to conduct a pilot of a portable biogas system currently 
successfully piloted under the IFAD Adaptation for Smallholders in Hilly Areas (ASHA) project in 
Nepal. The ASHA project recently tested the technology at higher altitude of 1950m and 
therefore there are clear opportunities in Bhutan in similar cold higher altitudes.   

Scope of the assignment: 

Through this assignment, Biogas International (Kenya) and Green Life Agro Tech (Nepal) with 
support from selected Dzongkhags will accumulate data from the field on the Flexi Biogas 
systems. Major technical aspects revolving around the functioning of the system including 
installation, operation and management, gas production levels and feed stocks will be 
monitored and are detailed in annex I. 

Step 1: Identification of energy needs and beneficiaries.  
The criteria for selecting beneficiaries include: 

o Individual/household demand for cooking with clean cooking fuels 
o Low income levels (i.e. unable to afford fees to join group associations) 
o High costs on firewood/charcoal or time spent daily collecting firewood  
o At least one or two cows owned, or cow manure readily available for initial load 

(200-300kg is ok) 

Given that biogas energy directly reduces the daily workload of rural women (e.g. water and 
firewood collection), women must be included among the beneficiaries from the beginning of the 
project.  

 During the identification/planning phase, the following aspects must be considered:  

o To ensure ownership, the beneficiaries should be motivated to provide labour 
during installation (levelling land, collecting manure and loading the biogas 
digester)  

o Individual beneficiaries must agree to pay something once the systems have 
proven effective (based on traditional energy costs and income levels). We do 
not want to create an expectation for others that this was given for free. 

o The selection of 10 farmers should be close by for easy monitoring and 
troubleshooting. 

o Data need to be gathered on gas production levels and available feedstock 
(template provided in annex I) 

The project must identify a 'local champion' that can communicate via internet with the service 
provider in order to provide on-the-ground timely support during the initial months of pilot testing 
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Step 2: Project preparation 
 On-site requirements:  

o Sufficient cow manure (minimum 200kg) and an equivalent amount of water are 
needed to start up the biogas system. 

 Selecting location for  biogas system installation: 
o The digester needs to be installed mid-way between the kitchen and the 

livestock stall/grazing area. This should simplify the process of collecting fresh 
dung to feed the digester.  

 Other requirements include the following:  
o The digester should be placed above flood level 
o To minimize pressure leakage, the biogas system should be no further than 15 

metres from the kitchen. The size of the plot required for the biogas unit is 7m x 
2m. 

o The system should be positioned on land that has been levelled and has a 
maximum incline of 5 per cent over the whole length so that the substrate inside 
the biogas digester flows in one direction (cross flow methodology). In other 
words, the land should be levelled so that the bed where the digester is placed 
is flat without any slopes. 

o Solar radiation must not be blocked by trees. It is important to bear in mind that 
tree branches can break in harsh winds and damage the digester envelope and 
greenhouse tunnel.  

o Partners, extension service agents and M&E officers of CARELP should be 
present. Efforts should focus on identifying and incorporating structures already 
in place in order to complement, rather than compete with, ongoing biogas 
initiatives.   

Step 3: Project implementation  
 Installation time: 

o If sufficient labour is available locally, the digester can be installed within three 
hours. Connecting the biogas pipe up to the kitchen requires approximately one 
more hour, depending on the distance to the kitchen and the type of wall/roofing 
materials (bamboo, bricks, cement, earth, iron sheets, wood, etc.) 

 To consider: 
o Implications on the labour required to collect dung;  
o The number of cattle (hence available amount of manure)  
o The way livestock is kept (stalled versus grazing) and easy collection of manure 

and water 
o Participatory process can help to install the biogas system, which is quite 

straightforward and simple. Children and young people can also take part, for 
example in levelling land. This participatory approach fosters a greater sense of 
ownership, meaning that farmers have a greater interest in operating, managing 
and troubleshooting the system. 

Deliverables: 
 Installation and operation of 6 flexi biogas units under the CARLEP project 
 Data entry, analysis and interpretation in format provided in Annex I and attached 

monitoring sheets.  
 Progress report (including aspects on consumer willingness to pay, gas volumes 

sufficient to fulfil daily cooking needs, leakages or any other technical/managerial issues 
etc.) 

 Other knowledge products such as video interviews with beneficiary farmers, photos, 
etc. that indicate and enrich the results and outcomes of the pilot testing phase. 

Financial Proposal 

The financial proposal shall provide an estimate of the total cost for undertaking the pilot, broken 
down to: 

Item Cost (USD) Cost (Nu) 

6 domestic flexi biogas systems (including 
installation costs) 

2 760 177 630 

Travel costs for company 
(2 airfare tickets Nepal – Bhutan) 

2 000 129 000 
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Accommodation and food for 2 persons (total 
15 days) 

600 39 000 

Transportation costs (Kenya to Bhutan) 1 200 77 000 

Customs and import duty costs 900 58 000 

Contingencies (unexpected costs) 1 000 64 000 

Total 8 460 544 630 

  
Duration 
 

- April/May 2018 for a total duration of 15 days 
- In country travel costs to be borne by the project 
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Annex I – Flexi Biogas template 
 
GENERAL INFORMATION 

 
Profile of 
beneficiary 
(Name, Age, 
Gender) 

Number of 
households in 
family 

Type of fuel used 
for cooking prior to 
the installation of 
Flexi Biogas 

Quantity of fuel 
used for cooking 
prior to the 
installation of 
Flexi Biogas 

Type of fuel 
used for 
other 
activities 
(livestock, 
lighting, etc.)  

Quantity of 
fuels used  

      

      

BENEFITS FROM BIOGAS ADOPTION 

What do they do with the extra time and money?  

How convenient is the system (time, money saved, rest, leisure) ?  

Do they feel healthier? - no smoke?  

Do the kids get more play and homework time?  

How much money is saved ... if any?  

How many minutes of biogas approximately per day?  

How much time is saved?  

Have cooking habits changed (breakfast easy and fast)?   

Do they eat more? - convenience of cooking and heating  

What do the neighbours say?  

Will / would they pay for it?  

Asset holding (before/after)   

Other income generating activities (i.e. poultry farming)  

Distance walked to collected firewood (before/after)  

Time spent on farm (before/after)  

General overview on operation, maintenance and troubleshooting  

What issues experiencing with the production of biogas flame (less gas during the 
night or when cloudy)? 

 

 
 
BIOSLURRY TRIALS 

Size of farm plot  

Date planted / date harvested  

Number of cattle per household  

Selected crops for cultivation  

Fertilizer use (before/after)  

Difference in yields with and without bio slurry  

General views on the bio slurry fertilizer used   
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Name: 
 
Month/Year …..../20…….. 

 
Location……………………………………………… 

 
Contact no ……………… System type ……………………… 
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