
Case Study: Agriculture 

1. Over 75% of population in country X are dependent on agriculture for their livelihood. 
Productivity (e.g. milk production) and resource utilisation efficiency (e.g. water and 
electricity)  are considered to be low in country X. Policy makers in country X plan to embark 
on an ambitious program to improve productivity in the agriculture sector thereby contributing 
to sustainable development as well to mitigation of GHG emissions from the sector which is 
significant in the country. 

 

The main GHG emission sources/removals and processes in managed ecosystems (IPCC, 2006) 

2. It is noticed in country X that in the case of agriculture, emission sources are typically 
multiple (e.g. manure, fertilizers, irrigation and other energy use, enteric fermentation, 
biomass burning) and are spread across large geographical areas and large numbers of land 
holders. To address known barriers and reduce transaction costs, the programme is 
designed to cover several agricultural development/modernization measures. A CDM PoA 
has been devised applying several CDM methodologies drawn from the list in the Table 
below: 

 

3. Different mitigation options adopted by the program are described below covering small 
households in the country X: 

(a) Component 1: Reducing CH4 emissions through daily feed improvement; 

(b) Component 2: Reducing CO2 emissions through biogas production from treatment 
of animal manure; 

(c) Component 3: Reducing CO2 emissions through efficient irrigation; 



(d) Component 4: Reducing CH4 emissions in rice cultivation. 

Component 1: Reducing CH4 emissions through daily feed improvement 

4. Background: In country X, as in many non-annex I countries, livestock production is 
primarily in the hands of small-scale producers who have traditionally been overlooked in the 
dissemination of technologies which would promote increased per animal productivity. This 
sub-standard productivity results in a very high cost, besides high methane emissions per 
unit of product, compared with properly managed livestock.  As the country’s human 
population continues to expand, and the demand for milk increases, methane emissions 
from livestock will also greatly increase. 

5. Summary of the Project Activity: A strategic supplementation project activity is designed 
to deploy specifically formulated livestock feed supplement throughout the country X. The 
supplement is locally produced and improves the nutritional balance of the animals so that 
they become more productive and profitable for small-scale farmers. The improved 
nutritional status of the animals will reduce the amount of feed energy that is lost to methane 
production when the animal digests its feed and increase the amount of energy going to milk 
production, resulting in less methane for a given amount of milk production. Through 
strategic supplementation, ruminant livestock present opportunities for significant methane 
reductions by increasing the efficiency and productivity of animal herds. 

6. Sustainable Development Benefits: The project activity advances technological changes 
that enhance household incomes and promotes the sustainable development goals of the 
country in a manner that will also bring about a decrease in anthropological methane 
emissions into the environment. Participating small scale farmers in the country X will see 
their net income from dairy operations increase on average by ##%, the country will 
experience an annual economic boost to its dairy industry of more than US$ ## million, and 
several hundred thousand tonnes of CO2e will be mitigated each year. 

7. The application of CDM methodology AMS-III.BK “Strategic feed supplementation in 
smallholder dairy sector to increase productivity” and potential emission reductions are 
described in the Table below: 

Mitigation action Provision of strategic supplementation to large ruminants (e.g. cows), which 
reduces the level of methane emissions per unit of milk produced. 

Baseline scenario High specific methane emission per unit of milk production due to the poor 
nutritional conditions of lactating animals in the baseline. 

 

Project scenario Reduced specific methane emission per unit of milk production due to 
improved nutritional conditions of lactating animals in the project. 

 



Mitigation potential In accordance with AMS-III.BK “Strategic feed supplementation in 
smallholder dairy sector to increase productivity”, emission reductions are 
calculated as: 

ER = (EFbaseline – EFproject) x Project milk production 

Example: 

 Value Unit 

EFbaseline  0.079 kgCH4/liter 

EFproject 0.027 kgCH4/liter 

Project milk production 3,425 liter/year/head 

Emission reductions 4.1 tCO2/year/head 
 

 

Component 2: Reducing CO2 emissions through biogas production from treatment 
of animal manure 

8. Background: The rural population and large parts of the urban population in country X are 
dependent on fuel wood for energy use especially for cooking purpose. Fuel wood makes up 
approximately 60% of the country’s energy supply. Fuel wood is mostly collected for cooking 
needs and used in stoves with low efficiencies and high smoke output with consequent 
health impacts on women and children. In recent years country’s forest cover has been 
declining rapidly. 

9. Summary of the Project Activity: The project activity involves the installation of biogas 
digesters in the households of country X (the capacity ranging from 2 m3 to 4 m3 per day 
capacity each for single households) for the treatment of the animal manure and avoidance 
of fuel wood. Once the digesters will be installed and commissioned, the biogas generated in 
the digester will be used to meet the energy requirement for cooking purposes of the 
household. Implementation of the project activity will reduce the usage of non-renewable 
biomass i.e. fuel wood for household activities. Thus, the project activity will reduce the GHG 
emission occurring from the combustion of non-renewable biomass, i.e. fuel wood, thereby 
also contributing to sustainable development. 

10. Sustainable Development Benefits: With the implementation of the project activity, the 
biogas digesters will replace the current usage of fuel wood in households of country X and 
hence it will help in reducing the consumption of non-renewable biomass. In addition to 
reducing the consumption of non-renewable biomass, the project activity will help in making 
the rural households self-sufficient in the basic necessity i.e. fuel for cooking, heating, etc. 

(a) The project activity will generate organic fertiliser i.e. the by-product of the biogas 
digester is a useful fertilizer and displaces the use of chemical fertilizers to provide 
Nitrogen needs of the plant; 

(b) After the installation of biogas digesters, the households will be less dependent on 
fuel wood and save their time resources for other uses. Hence, the project activity will 
make a significant contribution to the economic well-being of the rural households. 
The project activity will create certain employment opportunities in the area for skilled 
and unskilled jobs in the project area, leading to a general increase in local-
community income due to installation of digester; 



(c) The project activity will improve clean energy availability for household and contribute 
to their general well-being. The combustion of fuel wood create serious health hazard 
to the people. The project activity will also improve the indoor air pollution. 

11. The application of CDM methodology AMS-I.E “Switch from non-renewable biomass for 
thermal applications by the user” and potential emission reductions are described in the 
Table below: 

Mitigation action Generation of thermal energy by introducing renewable energy technologies 
for end users that displace the use of non-renewable biomass. For example, 
biogas stoves. 

Baseline scenario Thermal energy would be produced by more-GHG-intensive means based 
on the use of non-renewable biomass. 

 

Project scenario Use of renewable energy technologies for thermal energy generation, 
displacing non-renewable biomass use. 

 

Mitigation potential In accordance with AMS-I.E “Switch from non-renewable biomass for 
thermal applications by the user”, emission reductions are calculated as: 

ER = B x fNRB x NCVbiomass x EFproject_fossil fuel 

Example: 

 Value Unit 

B  5.0 tonne/household/year

fNRB 0.85 - 

NCVbiomass 0.015 TJ/tonne  

EFproject_fossil fuel 81.6 tCO2/TJ 

Emission reductions 5.2 tCO2/household/year 
 

 

Component 3: Reducing CO2 emissions through efficient irrigation 

12. Background: In country X, the predominant practice followed in agriculture is the 
conventional flood method of irrigation (e.g. surface irrigation method). Under conventional 
irrigation method in country X, water pumps are used to irrigate the agricultural fields. It is 
estimated that between 60 to 65 percent of water is lost in these systems due to run-off, 
evaporation, deep percolation and conveyance. The surface irrigation methods are being 
followed in country X for a long time on small as well as on large farms for agriculture 
production. Surface irrigation methods are economic but are more cumbersome and time 



consuming as well as it requires more time and water to irrigate a piece of land. For surface 
irrigation methods, high amount of electricity is required for pumping water out of wells, rivers, 
canal, ponds and to make land flooded with water. 

13. Summary of the Project Activity: The project activity aims at encouraging energy 
efficiency through installation of efficient irrigation system such as drip and sprinkler irrigation 
replacing the conventional flood method of irrigation resulting in: 

(a) Uniform Distribution of water over the field according to crop need; 

(b) Storage of maximum fraction of water in the root zone for plant use; 

(c) No adverse effect on crop growth; 

(d) Soil transport or loss is negligible; 

(e) Reduction in the consumption of electricity for pumping and delivering the water 
directly into the root zone of the plant; and 

(f) Savings of water (30-50%), labour (50%), fertilizers (30-40%) and increase in yield 
(12-76%). 

The project activity will minimize usage of excess electricity for irrigating the agricultural 
fields which will lead to reduction of GHG emission into the atmosphere. 

14. Sustainable Development Benefits: As compared to this conventional system, micro 
irrigation methods is more convenient, less time consuming, less laborious and requires low 
pressure operative electrified pumps to irrigate the land. The micro irrigation method 
contributes in electricity conservation, water conservation and conservation of natural 
resources as well in aggregates. 

15. The application of CDM methodology AMS-II.F “Energy efficiency and fuel switching 
measures for agricultural facilities and activities” and potential emission reductions are 
described in the Table below: 

Mitigation action Energy efficiency and fuel switching measures implemented in agricultural 
activities or facilities or processes. Examples for such measures are efficient 
irrigation (e.g. adoption of drip/sprinkler irrigation to substitute flood 
irrigation), measures leading to a reduced requirement of farm power per 
unit area of land, as well as reducing fuel consumption in agriculture, such 
as reduced machinery use through, e.g. the elimination of tillage operations, 
reduction of irrigation, use of lighter machinery, etc. 

Baseline scenario Installation and use of less efficient agriculture facilities, processes and 
equipment. 

 



Project scenario Due to retrofitting and/or new installations, more-efficient agriculture 
facilities, processes and equipment are utilized resulting in reduced GHG 
emissions. 

 

Mitigation potential In accordance with AMS-II.F “Energy efficiency and fuel switching measures 
for agricultural facilities and activities”, emission reductions are calculated as 
follows: 

ER = (SECbaseline  - SECproject ) x AREA x EF 

SEC – Specific electricity consumed by the pump [kWh/ha/yr] 

AREA – Area under irrigation [ha] 

EF – Emission factor [tCO2/MWh] 

Example: 

 Value Unit 

SECbaseline 8,347.7 kWh/ha/y 

SECproject 5,913.5 kWh/ha/y 

EF 0.84 tCO2 / MWh 

Emission reductions 2.0 tCO2/ha/yr 
 

Component 4: Reducing CH4 emissions in rice cultivation 

16. Background: In country X, rice cultivation is one the most important agricultural operation, 
not only in terms of food security but also in terms of livelihood and plays a major part in the 
economy and employment. Paddy fields are significant anthropogenic sources of methane to 
the atmosphere. Anaerobic decomposition of organic material in flooded rice fields produces 
methane. 

17. Summary of the Project Activity: Project activity involves the implementation of adjusted 
water management system to mitigate methane emission from paddy fields in the country X. 
The project activity will lead to the considerable reduction of methane emission in the paddy 
fields due to intermittent aearation and will contribute strongly to the sustainable 
development of rural villages involved in the project. 

18. Sustainable Development Benefits: The project activity will contribute to better water 
utilization and promote the adjusted water management system among the farmers. The 
project activity will also prevent the methane emission that would have occurred due to the 
uncontrolled anaerobic decomposition of organic materials in the flooded soil. 



19. The application of CDM methodology AMS-III.AU “Methane emission reduction by adjusted 
water management practice in rice cultivation”, and potential emission reductions are 
described in the Table below: 

Mitigation action Change the water regime during the cultivation period from continuously to 
intermittent flooded conditions and/or a shortened period of flooded 
conditions. 

Baseline scenario Generation of methane due to anaerobic decomposition of organic matter in 
rice cropping soils. 

 

Project scenario Methane emission avoidance, by changing the water regime during the 
cultivation period from continuously to intermittent flooded conditions and/or 
a shortened period of flooded conditions. 

 

Mitigation potential In accordance with AMS-III.AU “Methane emission reduction by adjusted 
water management practice in rice cultivation”, emission reductions are 
calculated as: 

ER = (EFbaseline – EFproject) x Project area 

      = EFER x Project area 

Default values of adjusted daily emission factor EFER (kgCH4/ha/day) given 
below in different project scenarios: 

 Value Unit 

(a) For regions/countries where double cropping is practiced: 

(i) for project activities that shift to 
intermittent flooding (single aeration) 

1.50 kgCH4/ha/day 

(ii) for project activities that shift to 
intermittent flooding (multiple 
aeration) 

1.80  kgCH4/ha/day 

(b) For regions/countries where single cropping is practiced: 

(i) for project activities that shift to 
intermittent flooding (single aeration) 

0.60 kgCH4/ha/day 

(ii) for project activities that shift to 
intermittent flooding (multiple 
aeration) 

0.72 kgCH4/ha/day 

 

 
 


