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PILOT TESTING APPROACH (DEMONSTRATIONS) 
 
A. Demonstration 1: Climate-Smart Water Management  
 
1. Agriculture in Nan province is severely impacted by water stresses, exacerbated by 
climate change. The demonstration on climate-smart water management comprises two 
components and is estimated to cost about $110,000 in total. 
 

(i) Keyline water management: It is both a drought and flood mitigation strategy. The 
central idea is to consciously slow, sink and spread rainwater by relieving compaction, 
opening-up pore space in compacted soil and distributing excess water towards drier 
parts of the field to enhance water efficiency. Keyline design captures water at the 
highest possible elevation and distribute it outward toward the drier ridges using gravity, 
slowing the natural concentration of water in valleys. Maximizing the flow of water to 
the drier ridges using precise plow lines (or mounds) falling slightly off contour slows 
the movement of water and spreads it more uniformly, infiltrating it across the broadest 
possible area. It is important to note that only the Keyline is purely on contour. The 
other parallel lines encourage water to shed towards the ridges. Keyline 
cultivation allows farmers to cultivate in parallel rows, while optimizing both drainage 
and water retention. Keyline design also allows expansion of a second season crop 
using conserved water. For demonstrating this, Keyline plough and land survey 
equipment will be procured. Approximate cost of demonstration, including design, 
labor, seeds and plant care materials, laboratory testing for soil and water samples, 
pest control, supervision and monitoring (excluding Keyline plough and land survey 
equipment) would cost about $25,000. It is intended to carry similar demonstrations 
with a few minor adjustments for at least two farms with different crops with an 
approximate total cost of $50,000.  
 

(ii) Smart solar irrigation system: The need for using limited amounts of water without 
depending on fossil fuels is critical in drought-prone areas of Nan province. Grid 
connectivity in cultivated areas of Nan province is low, and most of the traditional pump 
systems mainly work with a diesel engine. The solar drip irrigation has two objectives: 
reduction of CO2 emissions due to use of solar energy, and an achievement of at least 
30% water savings. Solar-powered irrigation systems can utilize both underground 
water and open water sources like creeks, streams, and rivers. Solar-powered pumps 
will automatically pump water from deep well with least to no human intervention 
because the system uses a moisture sensor that regulates the water flow upon 
detection of the level of moisture content of the soil required for a certain crop. 
Approximate cost of demonstration, including design, farm water resource mapping, 
data collection from Google Earth, additional solar panels, sensors, solenoid gate 
valve controllers, rain pump and rain gun systems, adjustments to overcome gravity 
related issues on sloping farm areas, labor, seeds and plant care materials, laboratory 
testing for soil and water samples, pest control, supervision and monitoring, smart 
irrigation scheduling application development would cost about $30,000. It is intended 
to carry similar demonstrations with a few adjustments for at least two farms with 
different crops with an approximate total cost of $60,000. 

 
B. Demonstration 2: Climate-Adaptive Soil Management and Organic Farming 
 
2. Agriculture in Nan province is severely impacted by severe soil degradation characterized 
by low soil carbon, poor soil fertility, high soil erosion and soil contamination. Extreme climate 
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change events such as droughts and even flood exacerbate these problems. There is also 
growing interest in organic farming among a limited number of farmers. The demonstration on 
climate-adaptive soil management and organic farming comprises three components and is 
estimated to cost about $120,000 in total. 
 

(i) Climate-adaptive soil management using biochar: Biochar is the carbon-rich 
product that results when biomass, such as wood, manure, and leaves, is heated with 
little or no available oxygen. The production and application of biochar offer multiple 
benefits as biochar provides a means to (a) store organic carbon in the soil on a very 
long-time scale, thus helping to mitigate climate change; (b) significantly improve the 
soil by releasing nutrients , reducing nutrient leaching and gaseous losses, decreasing 
acidity, increasing water holding capacity and regenerating the soil’s biological 
function; (c) reduce input costs by 25-50%, improve nutrient use efficiency, increase 
crop yields, and consequently increase farmers’ incomes; (d) sustainably manage 
green wastes; and (e) generate efficient and renewable energy. Approximate cost of 
demonstration, including design, labor, seeds and plant care materials, land 
preparation, water management, laboratory testing for soil, biochar and microbe 
samples, pest control, supervision and monitoring on soil carbon sequestration 
(excluding biochar kiln) would cost about $10,000. It is intended to carry similar 
demonstrations with a few minor adjustments for at least three farms with different 
crops with an approximate total cost of $30,000.  
 

(ii) Climate-adaptive organic agriculture with Participatory Guarantee System (PGS): 
Organic agriculture can help to tackle climate change by reducing greenhouse gas 
emissions, as there is direct correlation between nitrous oxide emissions and the 
amount of nitrogen fertilizer applied to agricultural land. Global warming potential of 
nitrous oxide is about 300 times greater than that of carbon dioxide. Because organic 
farming does not allow the use of synthetic nitrogen fertilizers, focusing instead on 
establishing closed nutrient cycles, minimizing losses via runoff, volatilization, and 
emissions, nitrogen levels on organic farms tend to be lower per hectare than on 
conventional farms which can contribute to a sustainable climate-friendly production 
system that delivers enough food. Organic agriculture can also help combat global 
warming by storing carbon in the soil. Many management practices used by organic 
agriculture (e.g. minimum tillage, returning crop residues to the soil, the use of cover 
crops and rotations, and the greater integration of nitrogen fixing legumes), increase 
the return of carbon to the soil. This raises productivity and favors carbon storage. 
Approximate cost of demonstration on organic agriculture in Nan province, including 
design, labor, seeds and plant care materials, biopesticides, mechanical pest 
prevention tools, raw materials such as animal manure, straw, waste biomass, 
molasses, grass cutting machine, farm tools, vermi-composting unit, fermentation tank, 
air pump, laboratory testing for soil and water samples, supervision and monitoring, 
organizing farmers into group to adopt PGS, mentoring for certification and organizing 
market linkages would be about $30,000.  

 
(iii) Climate-smart circular agriculture economy and sustainable waste management: 

Promoting resource efficiency and sustainable waste management based on 
principles of circular economy is crucial to achieve climate smart agriculture. In the 
context of the agri-food chain, the ‘circular economy’ aims to reduce waste while also 
making best use of the ‘wastes’ produced by using economically viable processes and 
procedures to increase their value. Therefore, a critical assessment of waste biomass 
in Nan’s agri-food systems, assessment of current waste management policies, and 
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demonstrating good practices of agricultural waste management are critical. 
Approximate cost of demonstration, including design, preparation of waste biomass 
management plan aligned with UNEP guidelines, identification and sustainability 
assessment of technologies and business models, and preparation of an 
implementation strategy would be about $60,000.  

 
C. Demonstration 3: Digital Technology-based Farm-to-Fork Traceability Solution for 

Organic Agricultural Products from Nan Province 
   

3. The pilot project will demonstrate a traceability solution for selected organic agri-food 
products (e.g., vegetables such as cabbage, lettuce, cucumber, carrot, pumpkins; tamarind, 
cashew nut, coffee) to be produced by three clusters of 50–60 highland farmers in Bua Yai sub-
district, Nan Province, Thailand. The demonstration is estimated to cost about $120,000. 

 
4. Traceability of farm produce will be realized through employing a suite of digital 
technologies. Pictorial representation of the conceptual information flow is given in Figure 1. 
 

• A mobile phone-based application will be developed to record and store farmers’ 
profiles, including details such as name, land conditions, types of crops cultivated, 
agriculture practices like application of organic manures used, source from where 
manure is procured, application of organic pesticides, frequency, etc. 

• A geographic information system will be used to create a digital map of demonstration 
areas with delineation of farms using global positioning system (GPS) coordinates. In 
addition, each farm is given a unique ID by SONGKOM SUKAPAP (Health Society 
Company Limited)1. 

• Agriculture drones will be used to monitor crop health by taking aerial images to map 
crop phenology, identify pests and diseases and record during significant crop 
production events. Drones may be used to spray organic pesticides.  

• Proximal and IoT (Internet of Things) sensors will be placed in representative locations 
to measure details such as soil pH, soil carbon, nitrogen and moisture levels, 
temperature, and humidity. A web application system will be used to record post-
harvest processing details such as date of harvest, machinery used for harvest, 
storage location, packaging and transportation details. 

• Information gathered by these devices will be processed and traceability record for the 
farm produce for the individual lot will be created and stored in a barcode or QR code 
or RFID that can be accessed by the marketers as well as consumers in both domestic 
and international markets. 

• System will have a facility to generate a certificate based on an algorithm that scans 
for compliance to good agricultural practices and evaluates the quality of data recorded 
for the produce. 

 
1  Songkom Sukapap is the registered official Thai name of a firm – Health Society Company Limited – which owns 

"Lemon farm" shops. It is a social enterprise established in 1999 with a registered capital of approximately $100,000 
and current assets of $3.7 million. It was registered by Thailand’s Ministry of Commerce as a retail shop to sale food 
and health products. The firm uses market mechanisms to promote health of local farmers and consumers and 
environmental health. It initiated Eat Right-Eat Organic project in 2015 with support from the Thai Health Promotion 
Foundation in collaboration with Chulalongkorn University of Thailand. It supports local farmers to acquire 
Participatory Guarantee Systems (PGS) certification applying IFOAM standard and aligning it with local livelihoods. 
Since then, the firm initiated issuing a unique ID to each farm from which it procures organic agricultural products. 
The Ministry of Agriculture and Cooperatives – Nan office appreciated efforts of Songkom Sukapap in promoting 
organic agriculture to improve health of farmers and the environment. 
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• Nan Chamber of Commerce, a member of Thai Chamber of Commerce, and private 
firms, such as Makro, Big C, Lemon Farm,2 will be involved in ensuring quality and 
rigor of the demonstration. Government departments will use a web-based interface 
to track the progress of demonstration. 
 

5. Cost estimates 
 

 
Details Units 

Cost 
($) 

Total 
($) 

1 Configuration of farmers’ profiles, practices and sensors to 
measure soil chemistry, crop health, processing and storing of 
data in cloud-based architecture, developing and testing 
associated information technology system codes 

1 50,000 50,000 

2 Implementing image processing and monitoring routines and 
performing crop advisory actions using drones 

1 15,000 15,000 

3 Soil and crop quality testing using IoT sensors  100 250 25,000 
4 Communication and other admin expenses   5,000 
5 Implementing new processes, and capacity development    15,000 
6 Contingency   10,000 
Total estimated cost of demonstration 120,000 

IoT = internet of things. 
Source: Asian Development Bank. 

 
Figure 1: Information Flow and IT Ecosystem to be employed in the Demonstration 

 

 
Source: Asian Development Bank.  

 
2  Lemon Farm (www.lemonfarm.com) Lemon Farm is a brand name of shops owned by Songkom Sukapap. Currently, 

Lemon Farm shops work with 8 farmer groups (200 households) in 6 provinces (Mae Hong Son, Nan, Uttaradit, Ubon 
Rachathani, Petchabun and Suphan Buri), covering 400 ha of organic farms, to provide capacity building, monitor 
planting and production process, check product quality and authorize certification and provide market to the product. 
Lemon Farm Organic-PGS is acknowledged by Thailand National Bureau of Agricultural Commodity and Food 
Standards. 

http://www.lemonfarm.com/

