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EXECUTIVE SUMMARY
The livestock sector in Africa faces many challenges limiting its ability to meet the rising demand for
livestock and livestock products and contribute fully to economic growth. Among these challenges are
disasters. Agriculture absorbs 26% of the damage and loss due to climate-related disasters (ﬂoods,
drought, tropical storms), with drought alone disproportionally aﬀecting the livestock sector by 70%
compared to other sectors.1 Climate Change also intensiﬁes drought, ﬂood, and cyclones events and
changes rainfall patterns which in turn directly determines the quantity and quality of water, grassland
and rangeland productivity. In addition, increasing heat stress will signiﬁcantly increase water
requirements for livestock. This results in overgrazing near water points, causing localised land
degradation and endangering biodiversity.2
To address these challenges, the Sendai Framework for Disaster Risk Reduction 2015-2030 seeks to
encourage governments and society to reduce risks that can lead to disasters. In the animal sector
reducing risk is done for the animal and its ecosystem. To contribute to Sendai Framework, World
Animal Protection launched the Animals in Disaster initiative (AiD), which seeks to support
governments and animals owners reduce disaster risk for animals. The AiD initiative provides tools and
case studies to address policy, capacity building, risk insurance and disaster funds, public mobilisation
as well as veterinary response teams during animal disasters.
The Makueni county is a case study on how the AiD initiative can build capacity for animal owners.
Governments can build the capacity of farmers through the livestock extension education system.
When farmers have the knowledge and skills they can protect their animals by reducing risk exposure
thereby preventing animal disasters.
The Makueni pilot sought to reengineer the livestock extension systems by using Livestock Farmer
Field Schools and radio to bring knowledge on climate change, disaster risk reduction and animal
welfare. Inclusion of both disaster risk reduction and animal welfare into the livestock extension
education has a cost implication for the government. In order to justify the increase in resources
required for their inclusion, cost- beneﬁt evidence is needed.
The pilot found that disaster risk reduction (DRR), animal welfare and disaster response provided
tangible beneﬁts that were felt in the short term by both the animal owners and county government.
In addition, inexpensive DRR and animal welfare actions at farm level lead to a 1300% increase in
production like fodder, production, improved genetics through artiﬁcial insemination, improved animal
shelter leading to a 38% drop in animal predation, improved quality and frequency of watering and
practice of conservation agriculture. The beneﬁts extend beyond the farm-level into the community and
county level.
In conclusion, including disaster risk reduction and animal welfare education into a revamped livestock
education system is not only cost eﬀective but the beneﬁts are substantial and an contribute to the
economic development at all levels of the animal resource value chain.
1
2

FAO 2018
Skuce et al., 2013
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1.0 PILOT DESIGN AND METHODOLOGY
1.1 Makueni County
Makueni County is situated in the south eastern part of the Kenya. It boarders Machakos County to the
North, Kitui County to the East, Kajiado County to the West and Taita Taveta County to the South. The
County is over 8000 kilometres square and has a population of 961,738.
The County is divided into six Sub Counties; Mbooni, Kilome, Kaiti, Makueni, Kibwezi West and East, it
lies in the arid and semi-arid zones of the Eastern region of the Country. The County’s terrain is
generally low-lying and the main river is Athi River, which is perennial but rivers provide a high potential
for both large and small-scale irrigation.
Tsavo National park lies in the southern part of the County and is considered as one of the world's
biodiversity strongholds and it is home to diverse wildlife species including the famous 'big ﬁve'.
The County is prone to frequent droughts. The low lying areas are very dry receiving little rainfall
ranging from 300mm to 400mm. Livestock rearing is the most common viable economic activity being
undertaken by the local people in the lower region. The condition has negatively aﬀected agriculture
which is the main economic activity in the County.
Makueni County experiences two rainy seasons, the long rains occurring in March /April while the
Short-rains occur in November/December, generally the temperatures are high during the day and low
during the night. During the dry periods between May and October the lower parts of the County
experience severe heat.
The current poverty level in Makueni County is at 60.6% which is above the national average 46%.
Poverty is manifested through; low income, lack of access to resources, few opportunities to participate
in economic activities and high vulnerability to risks and shocks. Makueni County enacted Climate
Change Adaptation guidelines in 2015 to which provide the policy framework for mainstreaming
climate change adaptation as a broader policy for development.
Makueni County has selected indigenous chicken and exotic layers as the animal they want to focus on
to drive their food security needs and introduce the youth into livestock agriculture. Indigenous chicken
are the most abundant livestock in many rural homes in Kenya, they play an important role in
household economies in that they can be easily converted into feed resources for the household. They
have a low input and low risk and at the same time signiﬁcant returns can be achieved without complex
technologies. Deliberate eﬀorts have also been made such as construction of access roads, drilling of
boreholes have been implemented to ensure that the community members recover from disaster and
return back to normal life after a disaster.
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1.2 Implementation of Pilot
1.2.1 Research
August 2013
Baseline survey in 12 pastoral and semi-arid counties in
Kenya. World Animal Protection did Makueni County.

May 2015
Livestock Census

January 2015
Knowledge, Attitude, and Practice survey in three
Counties – Kitui, Machakos, and Makueni on animal
welfare, disaster management, dogs population
management, and human-wildlife conﬂict.

July 2015
Targeted Baseline survey on direct beneﬁciaries.

1.2.2 Training
September 2015
Module development in local language Kikiamba.

November 2015 & June 2016
Training of 47 livestock and veterinary oﬃcers.

June 2016
Additional specialised training aound disaster
management in poultry production.

March 2016
Recruiting & training 7 newly graduated veterinary doctors.

1.2.3 Establishing livestock field farmer schools (LFFS)
Registering 15 livestock ﬁeld farmer schools (LFFS) - 500
farmers owning 56,000 animals.
Radio listenership of 7840 farmers owning 56,000 animals.

Registering community based organisation (CBO)
called Makueni Ndithya Mbailu to organise farmers.

Sensitisation of local farmer leaders through CBO
Participatory Workplan development
Focus on pasture establishment and cattle silage
making.

1.2.4 Running the Module
Weekly radio shows for 5 month
Twice a week for LFFS training for two year.

1.2.5 Monitoring and Evaluation
Radio listenership M&E on Dec 2015
M&E LFFS on Dec 2016
Evaluation July 2017
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2.0 INDICATORS USED IN DATA ANALYSIS
Data derived from questionnaire administered to the LFFS selected to receive both LFFS and radio
training were analysed - 2016 Baseline survey (before the training) and 2017 Monitoring survey (after
the training).

2.1 Animal Welfare indicators
Five Freedoms

Disaster Risk Reduction
Indicators

Livestock Production
indicators

Behaviour Change around
DRR issues

Freedom to express
Normal Behaviour

Change in Feed Availability

Change in Milk
Production

Change in Destocking &
Restocking during drought

Change in Watering quantity
and quality

Change in providing Feed Hay to animals
Change in application of
conservation agriculture
Change in adopting water
harvesting behaviour

Freedom from
Discomfort

Change in Shelter Types
protection from Floods & Heat

Freedom from pain,
injury or disease

Change in Disease mortality
and morbidity

Change in post
harvest losses for milk

Change in Treatment Options
for Mange

Change in Poultry
production
Change in morbidity

Change in morbidity

Freedom to express
Normal Behaviour

Change in Animal Tethering

Freedom from Fear
and Distress

Change in Shelter Types
protection from wildlife predation

Change in Shelter Types

Change in providing protection
to animals from predation
Change in attitude towards
disaster planning
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3.0 FINDINGS
3.1 Animal Welfare Five Freedoms for Large Animals
3.2 Freedom from Hunger and Thirst
Feeding
Before the start of the project, few farmers in the LFFS were growing fodder grass to feed their animals.
Instead there was an over reliance on maize residues. Maize is not suited to the climatic conditions of
Makueni that experiences consecutive years of crop failure due to poor rainfall patterns.
In addition, crop storage facilities were poorly
constructed or none existent resulting in
post-harvest losses of stored maize.
The results was an

1300% increase in
hay production, 90% of
the farmers improving
hay shelters, and farmer
to farmer seed banks
were set up.

Before the training three farmers reported
that of their animals starved to death in the
previous drought season. After the training the
same farmers reported no animals starved.

Watering
The pilot also saw ﬁve farmer adopt water harvesting techniques– earth dams, rain
harvesting from their iron sheet roofs, construction permanent water storage. Another
80% of the farmers intending to use some form of water harvesting techniques.

3.3 Freedom from discomfort

Shelter protection from ﬂoods
After the training all the farmers in the pilot
moved their sheep, goats and cattle shelters to
areas away from ﬂood prone areas and near
river beds that tend to break their banks during
the rainy season. This ensures that their animal
shelters are more resilient to ﬂooding resulting
in animal losses through death.

Shelter protection from Heat
In addition, 47% of the farmers started planting
trees and hedges on their farms to provide their
animals with shelter so as to reduce exposure to
direct sun/ heat. The trees also have a secondary
beneﬁt of holding soil cover and reducing soil
erosion when it rains.

07

3.4 Freedom from pain, injury and disease

No. of farmers

Disease mortality and morbidity
There was an overall 38% drop of animal deaths due to diseases after the training.
140

Mortality due to Diseases
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Breeds

Before Training
After Training
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Cattle
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Indigenous Poultry

Farmers also increased the use of conventional treatment and improved nutrition as seen in the chart
below showing how cattle, donkeys and goats were treated for a common skin diseases – Mange associated with post ﬂoods periods and poor parasitic control in the environment. Mange greatly
irritates the animals’ skin and is a cause of great distress and discomfort to the animals. It is also
responsible for loss in production.

Treatment Options for Manage
Before Training

Treatment Options for Manage
After Training

4%
Convential Treatment
Isolation

39%

49%

8%

Ethno - Traditional
Treatment

Convential Treatment

15%
2%

Isolation

7%

Improved Nutrition

76%

Ethno - Traditional
Treatment
Improved Nutrition

3.5 Freedom to express Normal Behaviour
Animal tethering remains a practice that is
widely used. The training had no signiﬁcant
impact of changing this practice. Tethering
limits the animal’s ability to move around freely
and express normal behaviour.

The reasons for tethering were not explored
in this study, but anecdotal information shows
that many farmers tether their animals to stop
them straying into neighbours farms which
can be a source of conﬂict.
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3.6 Freedom from Fear and Distress
Shelter from Predators
Improved shelters also protected 15-30% more large animals from predators as a result of the
training.

Poultry Losses due to Wildlife Predation

39%

Before Poultry Shelter Training

61%

After Poultry Shelter Training

3.7 Freedom from Fear and Distress
Milk Sold
The results of farmers increasing their hay production was as below

Milk Sold
Milk Spoilage

% milk

After Training

Milk

Before Training

Milk Solid

Milk Consumption

0%

10%

20%

30%

40%

50%

60%

70%

80%

Post-harvest Losses - Milk
There was an small drop of 2% in post harvest losses due to diseases and a slight improvement in poor
prices due to diseases at the market. Corresepondingly, there was a reported increase in milk
consumtion and sale after the training.
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Relationship between Training and Production Loss
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After Training

Although management of diseases was taught and farmers applied the knowledge to reduce diseases
and contamination by dirt to their milk, their greatest impedement remained the inability to buy fridges
to store the milk due to their low incomes. The table below shows that farmers made the changes in
their production systems that don’t require high ﬁnancial input.

Relationship between Training and Milk Spoilage
After Training

% of Farmer

Before Training

No. of Framers

Milk Spoilage

Milk Solid

Milk Consumption
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Poultry Production
Poultry production increased after the training attributed to improved housing resulting in reduced
losses due to wildlife predation. The farmers therefore had more eggs and meat to sell. Poultry is also
the animal of choice as a ﬁrst option during disasters and for household income. Therefore having more
poultry alive to sell increases the resilience of the farmer household.
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Poultry Sales
% of poultry
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3.8 Disaster Risk Reduction indicators
In the Animal resource sector, disaster resilience means improving the animals welfare as guided by the
ﬁve freedoms, improving production indicators, strengthening the supporting livestock infrastructure at
farm-level and markets; and enhancing livestock extension services and education.
The project focussed on farm-level indicators because these were within the power of the farmer to
change.
The pilot monitored behaviour change before and after the training focussing on drought related
actions. Whilst baseline data was collected around ﬂoods, there was no ﬂood period experience within
the projects lifespan. However, there was a drought. The ﬁndings therefore concentrate on behaviour
change as relates to drought.

3.9 Drought Destocking
destocking before the rought hitsa the emergency phase increased marginally in cattle and goats and
drastically in sheep.
Emergency destocking at the Emergency stage was only done in cattle and it remained the same.
There was an increase in destocking of goats from 5.6% to 14.2%, while in sheep destocking due to
drought dropped completely with farmers preferring to sell oﬀ their sheep for cash throughout the
season. Destocking of cattle due to drought remained the same, but farmers increased sale of cattle
from 19% to 62.5% for cash throughout the season opting not to wait for the drought stress to set in.
This shows that farmers opted to destock earlier at the Alert phase instead of waiting for the Emergency
phase. It also showed that poultry remained the easily expendable animal for destocking and cash for
other household functions. Cattle were still be kept to the last stage before destocking.
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After Training - Destocking Options
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3.10 Hay Production – Production and Storage
As a result of the training and demonstrations received, each LFFS set up a total of 10 acres of
demonstration pasture plots spread in all the participating LFFS. They also build raised hay barns and
learned stacking techniques. The results were
1300% increase in hay production, and
90% of the farmers constructed hay stores properly leading to a signiﬁcant reduction in
post-harvest losses of hay.
LFFS also started local seed banks where good quality hay seed varieties were propagated, dried,
stored and exchanged freely among members to ensure they had a steady supply of grass seed
each season.
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One LFFS group total milk production grew from 30 litres per day to 400 litres per day over a span of 4
months. This phenomenal success further resulted in a private milk processing plant setting up a milk
collection cooling site in 2016. Following on this path, the county government of Makueni also set up a
fully-ﬂedged milk processing plant to process locally all the milk being produced by local farmers, of
whom the project farmers are initial suppliers to the plant.
Farmers improved their hay storage shelter, with an increase in permanent shelter – iron sheet, concrete
ﬂood, treated timber, and raised shelters from what they previously used to use – grass thatched walls
and roofs, normal timber, wire mesh an plastic covers. This in turn lead to a decrease in post harvest
losses of hay meaning more hay was available to feed the animals.

Hay Stores Durability against Disasters
Types of Hay stores

Before Training

After Training

No. of respondents

80.00%
60.00%
40.00%
20.00%
0.00%
Permanent-Good

Semi-Permanent

Non durable shelter

No shelter

3.11 Wildlife Predation
Following the training 100% beef cattle, 76% dairy cattle and 89% shoats had their shelters upgraded
from thatched grass, stick reinforced mud wall, plastic polythene covering and leaving out in the open
to cement blocks for ﬂoors, iron sheeting and treated timber for roofs and walls. This was a 15-30%
improvement from before the training.
As a result, there was a reduction in the number of wild rabid dogs attack from 8 cases in the baseline
to only 1 incident reported in the monitoring survey which was associated to poor housing.
Farmers improved their animal shelters resulting in a drastic drop in wildlife attacks resulting in death of
livestock.
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Correlation between Animal Shelter and Wildlife related deaths
After Training

No. of animals killed by wild animals
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Increasing the awareness on improving shelter as a means of reducing the animals hazards of wildlife
predation, whilst educating around the importance of wildlife, resulted in a 15% increase in number of
farmers opting to improve their shelters by either raising and/or fencing them and a 40% drop in
farmers opting for baiting or poisoning as a solution.

Before Training options of Dealing with Predators
No. of Farmers

Beef

Cattle

Exotic Poultry

Indigenous Poultry

Shoats

Options to deal with predators

Use Dogs to scare
Fence/raise shelter
Relocate animals
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Poaching
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Call KWS
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Monitoring Options of dealing with predators
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3.12 Water Quantity and Quality
Water Quantity
Farmers increased the number of times they water their animals, with dairy cattle getting water
throughout the day increasing by 16%. Before the training 5% beef cattle and 10% dairy cattle and
shoats would be watered every two days. Farmers stopped this practice ensuring all their animals were
watered at least once a day.

Before the Training
Watering

Dairy Cattle

Beef Cattle

Shoats

200%

No. of Farmers

150%
100%
50%
0%
Throughout
the Day

Once a Day

Twice a Day

Every 2 Days
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Before the Training
140%

Watering

No. of Farmers

120%

Dairy Cattle

Beef Cattle

Shoats

100%
80%
60%
40%
20%
0%
Throughout
the Day

Once a Day

Twice a Day

Every 2 Days

Water Quantity
Water quality remains roughly 51% from safe good quality sources while 49% is from unsafe sources.
During droughts most of the unsafe water sources dry up forcing farmers to buy water. This could be a
blessing in disguise as there were 2 cases only of reported water borne diseases or worm infestations
during the droughts. The practice of water conservation improved with rainwater harvest and building
of earth dams and use of water from protected wells improving as a result of the training.

Animal Water Sources
40%
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Before Training
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Hould...
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Water

30%
20%
10%
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Harvested...

90%
80%

% farmers

70%

Uncovered...
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Flowing...

Protected...

Taped
Water

Water sources during Droughts
State of Water Sources

78%

60%
50%
40%
30%
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10%

Water Sources not Affected

Water Sources Levels Reduced

16

3.13 Conservation Agriculture
Conservation Agriculture is an approach to managing agro-ecosystems for improved and sustained
productivity, increased proﬁts and food security while preserving and enhancing the resource base and
the environment.
In the Livestock sector this would mean tree planting, planting of suitable crops for the environment
(hay production, seed banks) practicing conservation of water (rain harvesting and earth dams). These
actions increase food and water availability of animals. The table below shows the changes in practice
of farmers after the training.

Conservation Agriculture for Livestock
After Training

Before Training
90%
90%

Fodder Preservation/Storage
90%

Breeds

Digging Earth Dams

67%
70%

Seed Preservation

61%
58%

Seed Bank

50%
20%

Planting Drought Resistant Trees

7%

Rain Water Harvesting

93%

4%

0%

20%

40%

60%

80%

100%

3.14 Farm level preparedness planning
Contingency Planning Actions
After Training

Animal breeding

Before Training

Restocking
Animal Identiﬁcaiton
Evacuation Plan
Animal First Aid
Contigency Plans
Contigency Plans
0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%
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Farmers received training in various actions that they could take to protect their animals during
droughts and ﬂoods. Below are the actions most and least favoured by farmers.

DRR Actions Most Applied
20%

DRR Actions

After Training
Before Training

% Farmers

15%
10%
5%
0%
Preserve
Fooder

Vaccinate
Animals

Water
Harvesting

Conservation
Agriculture

Deposit
Money

Preserve
Seeds

Dig Earth
Dams

Store
Medicine

Identity
Shelter

DRR Actions Least Applied
% Farmers

6%

DRR Actions

After Training
Before Training

4%
2%
0%
Elevate Animal
Shelter

Plant Flood
Resilient Tress

Untie Tethered
Animal

Evacuation Plan

The main reasons for not applying the training was the lack of funds followed by low skills and
knowledge.

Reasons for not Applying Trainings
70%

After Training

60%

Before Training

50%
40%
30%
20%
10%
0%
Expensive
All Services
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Funds
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Climate

Few
Animals

Small
Land

No Market
for Seedings

Diseases
Outbreak

Low skills,
Old age &
Knowledge Health Issues
& equipment
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3.15 Livestock Farmers and Extension Officers Perceptions
In 2013, FAO undertook a baseline survey in 12 arid and semi-arid counties including Makueni. World
Animal Protection partnered with them in Makueni to undertake this survey. The results were
consolidated and below were the ﬁndings for Makueni speciﬁcally.
Farmers in Makueni main source of agriculture information is government extension oﬃcers (65%)
followed by Friends & family (39%, media (31%) and NOGs at (25%). Women and youth specially
preferred to receive information through radio (79%), government extension oﬃcers (55%) and through
mobile phones (30%). About 70% of the farmers listen to radio daily with a preference for news (75.3%),
and agriculture information (28.2%), entertainment (19.2%) and presenter (8.7%). In Makueni vernacular
radio was the most preferred. Farmers in Makueni identiﬁed their preferred learning topics as animal
diseases management (70%), pastures & fodder (75%), water management (60%), clean milk methods
(65%), housing (58%) and DRR (60%).
The baseline ﬁndings of FAO 2013 and World Animal Protection 2015 alongside a knowledge, attitude,
and practice survey in 2015 were all used to develop the Ndithya Mbailu pilot.
The pilot focused on using interactive radio programme and livestock ﬁeld farmer schools to deliver
modules with an animal welfare focus, poultry focus, DRR, human-wildlife conﬂict and dog population
management.
The KAP survey done 2015 on veterinary and livestock extension oﬃcers showed that they required
training on animal welfare and disaster risk reduction as these were not topics taught in their training
institutions. They requested to be trained ﬁrst before they went ahead and trained the farmers.
At the end of the radio programme a listener data was analysed and found that out of the 1275
registered LFFS members only 722 were listening, with only 64% being active and regular. The reasons
given for missing the radio lessons included poor network coverage of the local FM radio. In addition,
96 farmers who were not registered were actively regular listening with an additional 2800 farmers
passively listening.
The pilot did not follow up on the farmers who were listening but not part of the pilot LFFS to compare
how they performed.
Despite the relatively low listenership, the LFFS farmer schools performed well, leading to the question
of how important is the radio component in the extension services in terms of cost-eﬀectiveness and
cost-beneﬁts? The radio programmes are the most expensive part of the pilot and it’s was important to
answer this question.
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4.0. BENEFITS OF PILOT
4.1 Cost Benefit Analysis
Scope
Analysis based on investigating economies of saving animals as a result of DRR actions.
Estimates based on the potential impacts of losing and natural restocking (reproduction) of animals.
Data derived from monitoring and evaluation (M&E) reports and is calculated at farm household
level of beneﬁciary farmers.
Analysis considers only direct beneﬁt – economic value of increased survivability of animal due to
DRR actions
Analysis does not cover indirect beneﬁts (additional economic value along value-chain,
socio-cultural value, and perception changes) – this ﬁgure is estimated to be large.
Calculation ref. Behnke R, D Muthami, 2011. Contribution of Livestock to the Kenyan Economy.
IGAD LPI Working Paper, No. 03-11.

Assumptions
Only production based indicators (milk, eggs, meat dressed weight) and loss due to death were
analysed.
Current livestock market prices do not represent the present value of their future production.
Instead of current market price per animal we adopted a value ﬂow approach in estimate
production of milk, meat and animal draft uses.
Herd 50% male and 50% female (to estimate milk production)
Decrease in both production losses and animal deaths attributed to DRR actions.
Impacts felt for the duration of the project and beyond

Monetary Cost-Beneﬁt
For every 1 US$ spend in year one on a DRR activity it generated 1.2
US$ (year 1) then 3 US$ (year 3) and 4.1 US$ (year 5)
The 1 US$ investment in year one generated beneﬁts progressively over
5 years.
If other beneﬁts along the value chain were measured (e.g. egg eaten,
egg becoming chicks etc) this progression would have been higher.
Year one also had capital investments - several trainer of trainers,
recruitment of vets, radio programme, developing training modules,
undertaking LFFS.
Footnote citation - Cost-Beneﬁts Analysis of Kajiado Drought Animal Disaster Management,
April 2017
Mutembei HM*1,2, J Kimaru3
1
Department of Clinical Studies, Faculty of Veterinary Medicine, University of Nairobi, Kenya
2
Wangari Maathai Institute for Peace and Environmental Studies, University of Nairobi, Kenya
3
World Animal Protection, Africa Oﬃce, Nairobi
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4.2 Other Benefits
Animals
161,345 animals owned by targeted farmers directly
beneﬁted from improved welfare practices.
573,000 animals through radio programme indirectly
beneﬁtted from improved welfare practices.
Government ownership
The total project cost was USD 98,119.50 and the Makueni County
contributed USD 53,000 and in 2016 allocated an additional USD 30,000
to support direct artiﬁcial insemination (A.I) to cattle owners including those
within the project.
The County of Makueni has fully taken on the community based disaster risk
reduction and management into their livestock extension system and are
matching funds from their budget to deliver it to livestock farmers.

Capacity building of professionals
Hiring 6 newly graduated veterinary doctors and investing in training them
on integrating disaster management and animal welfare at farm and
community level – paid oﬀ as the farmers were able to get technical practical
information suited to their realities and then adopt the information.
Extension oﬃcers job satisfaction
In addition, the Makueni County has permanently recruited 4 out of the 6
veterinary interns who were recruited by us and trained within the project.
Capacity Building of Farmers
7480 farmers trained on improved disaster management and animal welfare
to belter protect their animals before and during disasters.
25,000 farmers who were not part of the LFFS, listened to radio
programmes,
Early Warning on drought and ﬂoods leading to early action at farm-level
Conservation agriculture - Increase in practice of planting of fodder grass in
the area as part of drought mitigation.

Economic upscale
Economic upscale
Milk processing plant opened by farmers as a result of the drastic increase in
milk production. One group went from 30 litres to 400 litres per day within 6
months.
Sale of water from earth dam, sale of eggs and milk, improved health,
increased expenditure for holidays, purchase of plot by group.
Some groups now investing jointly to buy land to hold milk collection point.
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