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1.0 INTRODUCTION 
 
Combining Local Innovative Capacity with Scientific Research (CLIC–SR) project builds on 
experiences of promoting farmer-led joint innovation and focuses on the creativity of local 
people through building local adaptive capacities and strengthening community resilience to 
change, including climate change. CLIC-SR builds on the gains achieved by Prolinnova 
Kenya (PK) through the Farmer Access to Innovation Resources (FAIR) specifically the 
Local Innovation Support Fund (LISF) project. CLIC-SR is being implemented in 2 Counties, 
Baringo and Machakos. 

Machakos County was also selected due to the existence of a functioning Local Innovation 
Support Fund (LISF) system and therefore could immediately start on facilitating joint 
experimentation between scientists and local innovators through the Participatory 
Innovation Development (PID) process. Furthermore, its proximity to Nairobi (60 km) is 
favorable in terms of coordination and offers an ideal option to undertake field visits for 
policymakers and other key stakeholders. 

Baringo County has similar climatic conditions as Machakos and is experiencing various 
significant changes including the invasion of the plant species Prosopis. They are both 
semi-arid regions experiencing average rainfall of 600–700 mm per annum. The Joint 
Learning in Innovation Systems in African Agriculture (JOLISAA) project supported by the 
European Union (EU) is being implemented in the county and, through JOLISAA, several 
local innovations were identified. CLIC-SR will build on the project, which ends in July 2013.  

In addition to the above, both counties have PROLINNOVA–Kenya (PK) member 
organisations covering these regions and these organisations therefore could take the lead 
locally to support implementation of CLIC-SR activities. 
 
2.0 Field studies (Baseline survey) 
 
Field surveys were conducted in the two target counties in November 2012 in Baringo 
County and January 2013 in Machakos. PROLINNOVA–Kenya (PK) partners working in the 
counties took the lead in coordinating and conducting the surveys: Practical Action (PA) in 
Baringo and INADES Formation in Machakos.  
 
Objectives of the survey: The field surveys were carried out to document and assess how 
smallholder farmers and their communities perceive the main changes affecting their 
livelihoods, including climate change, and how they try to respond, innovate and adapt to 
them. The studies are crucial in supporting PK and specifically the community and other 
stakeholders at the local level to understand and monitor the relevant change patterns. In 
addition, the communities’ own adaptation initiatives and the local innovation processes 
were documented, not only to give recognition to the creative capacity of the communities 
(farmers) and encourage their initiatives, but also to make other stakeholders aware of this 
potential. Through this, awareness and recognition of farmer-led joint experimentation and 
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documentation are achieved to better understand, validate and/or improve the local 
innovations.  
 
Location: The survey was conducted in one division in both Baringo and Machakos 
Districts. In Machakos the survey was conducted in Kalama Division in three locations 
(Changala, Kalama and Lumbwa) and in Baringo Marigat Division in Salabani, Ilchumus 
and Kapkuikui Locations.  
 
Methodology: 
The geographic areas where the baseline survey was carried out had been identified by the 
implementing partner organizations – Practical Action and INADES Formation – in 
collaboration with the Local Steering Committee (LSC) in Machakos, PK National Steering 
Committee members, Ministry of Agriculture officials and other stakeholders in the 
respective districts. The locations were selected based on the criteria of population density, 
vulnerability to change, livelihood activities and remoteness. Questionnaires were 
administered and focus group discussions (FGDs) conducted. 
 
The questionnaires were developed by the lead partners working closely with other CLIC-
SR partners, the PK Coordinator, LSC members and Ministry of Agriculture officials. The 
questionnaires were designed to provide the following information (Appendix 1): 

• General information (location, date and interview duration) 
• Household profile (type of house, livestock, crop storage structures, electronic 

equipment etc) 
• Respondents profile (name, village, position in the household, age, occupation, level 

of education, marital status, religion, sources of information, literacy levels) 
• Household profile (household size, household members age and education levels) 
• Land tenure and farm inventory (land ownership, land size, portion under cultivation, 

irrigation, grazing, lease etc) 
• Crop systems (type of crops grown, growing seasons for the various crops, variety 

type – local or improved, production levels, portion sold or consumed by household) 
• Livestock and poultry (livestock types and their numbers, quantity of output – milk, 

eggs, meat etc) 
• Post harvest (value addition process, method used – manual or machinery, amount 

sold etc) 
• Changes expected and coping strategies (changes observed over time, their impacts 

and coping mechanisms, innovations developed) 
• Source of information (market middlemen, radio, newspaper, CBOs/NGOs, 

government etc). 

Households for face-to-face interviews were randomly sampled. The enumerators (research 
assistants) were recruited from the locality to administer the questionnaires, with five 
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enumerators allocated in each location. Each enumerator was to administer five 
questionnaires, making a total of 75 questionnaires in each location. Prior to the household 
interviews, a one-day training was undertaken where the enumerators were trained in how 
to administer the questionnaire, supported to understand the questions and allocated 
supervisors. The supervisors were from partner NGOs, Kenya Agricultural Research 
Institute (KARI) and Ministry of Agriculture staff. In addition, village elders were identified to 
accompany and support the enumerators. This was also to ensure that the respondents 
were more confident in participating in the exercise and that as many villagers as possible 
are sampled. To ensure accurate responses, the enumerators conducted the interviews 
within the vicinity of the respondent’s household so as to observe the household features 
and also support the respondents to make informed opinions regarding their responses. 
The enumerators also made sure that the respondents understood the objectives of the 
survey, how long the interview lasted and what was to be done with the results of the 
interview.  
 
Twelve FGDs – 6 in each district – of between 8 and 10 persons per group were conducted 
to enhance the in-depth understanding of overall status of the communities. The people for 
the FGDs were purposively selected from the target locations. Two FGDs were held in each 
location, one for men and another for women. The facilitator started the discussion by 
asking one or a few guiding questions, and then let the group organically move into various 
discussion topics using the designed FGD guides (Appendix 2). 
 
3.0 CHALLENGES 

• The field survey was being implemented in collaboration with different stakeholders 
who have to appoint personnel to provide support in conducting the survey and 
provide the necessary time to take part in the planning and execution of the survey. 
Often, this is done on a voluntary basis as no cost is factored for their time and is 
done in addition to the various commitments with their organizations. Consequently, 
PK had to ensure that partner organizations were committed to the process and 
allocated staff who would adequately provide their time and services.  

• Some of the staff assigned various roles in carrying out the survey left their 
organizations before completing the assignment; this delayed some aspects of the 
study. 

• The field survey focused on resistance to change, not necessarily climate change. 
Consequently, a lot of time is needed for a common understanding of the concept 
among the implementing partners and stakeholders. The team ensured that 
supervisors were allocated in each location specifically to support the enumerators. 
This was in addition to the one-day training that aimed at supporting the 
enumerators as well as other partners involved in the survey to understand the 
various concepts and administer the various tools used. 
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• The understanding of innovation and local innovation was also a challenge not only 
to the enumerators but also to the facilitators. In addition, the farmers may not 
necessary see what they are doing as new, as they have been practicing some of 
the local innovations for some time.  

• The enumerators used during the field survey were from the local community. This 
was done deliberately, as they knew the area well, spoke the local language and 
therefore could communicate effectively with the farmers. This was also meant to 
build capacity in the community, as many of the enumerators were young people, 
mostly school leavers. However, some of the research assistants were not able to 
understand the concept and effectively administer the questionnaires on account of 
the short time for orientation and for gaining an understanding of the concept. 

• There was a language barrier, as many of the farmers express themselves better in 
their local languages and the facilitators encouraged them to communicate in their 
local languages during the FGDs. However, some of the meanings were lost in the 
translation. In addition, the translation of the FDGs results took longer than planned.  

• In administering the questionnaires, which were in English, the enumerators were to 
write the responses in English and, consequently, some meanings were lost in the 
translation from the local language to English.  

• The process of analyzing the questionnaires by an external consultant took too long 
and this resulted in delays in preparing the final reports. 

4.0 INNOVATIONS 
 
This section highlights one innovation from each district that was identified during the field 
studies:  

a. Machakos County 
 
Finger millet production through use of nurseries 
Over the years, the production of millet in Kenya has been on a downward spiral. Finger 
millet, the common millet variety in East and Central Africa, has not been spared, despite 
being of immense nutritional and cultural value to many people in the region.  
 
To improve finger millet production, Mr Simon Musila, an ardent farmer in Kalama Division, 
Machakos, come up with an innovative way of propagating finger millet through use of 
nurseries and then transplanting the seedlings to the main field at the onset of the rains 
rather than directly sowing the seeds when the rains start. Sowing of finger millet in the 
region is conventionally done through broadcasting the seeds at the onset of the rains, a 
practice that often led to crop failure because of the shifting weather patterns and poor 
distribution of annual rainfall.  
 
Through the use of this innovation, the farmer is able to ensure early maturity of finger 
millet, reduce susceptibility to some diseases and pests, increase yields as the seedlings 
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survival rate is high when transplanted, save time and labor especially during weeding and 
harvesting, use less seed compared to direct sowing and thus experience less wastage of 
seed. Moreover, the transplanted millet can withstand tough weather conditions based on 
the “hardening” of the plants when in the nursery. This innovation has spread among the 
farmers in the area and is currently being used to propagate other crops such as maize, 
sorghum, pumpkin, arrowroot and watermelon. The innovator is also an adult education 
teacher and has used the adult education classes to spread the innovation.  
 
b) Baringo County 
 
Using Prosopis pods to make flour (Mathenge flour) 
The Prosopis tree – Prosopis juliflora, locally known as Mathenge – is an evergreen tree 
found in the arid and semi-arid lands (ASAL) of Kenya. The tree was introduced into 
Baringo in 1983 by the Government of Kenya in coordination with the Food and Agriculture 
Organization (FAO) as a means to curb desertification and soil erosion. During the initial 
years, Mathenge expectedly spread to the targeted regions, thus serving the intended 
purposes. However, as the population grew, more livestock were kept and these 
encouraged the accelerated spread of Mathenge seeds through their dung. This, combined 
with the increased rainfall, strong winds, increased flow of Lake Baringo and other human 
activities, led to an unprecedented spread of the seeds and growth of the tree. 
 
However, the local people – mainly pastoralists – observed negative effects, including 
invasion of valuable pastures by the tree, feeding by livestock on the Prosopis pods resulted 
in facial contortions and falling out of the animals’ teeth, and impacted rumen and 
constipation of the animals, sometimes resulting in death. Based on these reasons, in 2006, 
residents of Ng’ambo Location, Marigat, filed a suit against the Attorney General and 
Minister of Environmental and Natural Resources for introducing Mathenge to their areas, 
thus interfering with their way of life. The courts ruled in their favor and declared the tree 
harmful and it was from this ruling that the local people intensively started to make charcoal 
from the tree and found other innovative ways of curbing its excessive spread in the region.  
 
Mathenge flour 
The local community is using the Prosopis pods to make Mathenge flour, that is used in 
baking or as a spice for seasoning drinks and food owing to its sweet and pleasant taste. 
The seeds are dried and grinded into flour using a pestle and mortar, grinding stones or a 
small-scale mechanized mill (Posho mill) usually used for grinding maize. However, 
excessive consumption of the flour’s products such as bread, mandazis, porridge, cakes 
and chapattis, is highly discouraged as this often results in stomach upsets. For animal 
consumption, the flour is usually mixed with maize stalks and cobs, thus making a nutritious 
animal feed. 
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The grinding of the seeds into flour is vital in reducing the spread of Prosopis. The main 
challenge is controlling the spread of the tree. A single pod of Prosopis contains 10–30 
seeds and, when consumed, the seeds are almost 100% viable for germination – even after 
passing through the digestive system. In addition, the seeds can stay in the soil for as long 
as two and half years and germinate as fast as within three days with the slightest of rain 
showers. Consequently, grinding of the seeds before consumption is the only way that can 
help prevent dispersal of the seeds. However, other innovative methods need to be 
developed; grinding alone is not sufficient, as over 10 million seeds are consumed and 
dispersed daily in one village alone through human and animal activity.  
 

From the above innovations, there are various opportunities for establishing platform right 
from the local to national levels that will involve various stakeholders (government, NGOs, 
researchers, universities, lobby groups, finance institutions, and manufacturing and 
processing sector). Specifically of importance for improving and upscaling the innovations is 
linking farmers and scientists in joint research and development so as to increase the 
community resilience to change. For example, the finger millet nursery innovation has 
attracted a lot of interest, and different stakeholders are interested in promoting the 
innovation as well as working with the innovator to improve it. Researchers are interested in 
working with the farmer innovator to identify the suitable nursery size and practice, the right 
planting time, and rationale and risks associated with the innovation through analysis of the 
historical climate data and various changes experienced in the region. The Mathenge plant 
scientists could work with farmers to identify ways of using the Mathenge flour or the pods 
in improving livestock feed. 
  

5.0 MAIN LESSONS LEARNT 
 

• Identifying innovations is not a one-time process; more time is required for the entire 
innovation identification process. The survey alone is not entirely adequate; constant 
follow up with the innovators identified is required to get more details of the 
innovations. This will facilitate continued discussions with the farmers that will 
identify modalities of improving and upscaling their innovations together with 
scientists and other stakeholders, as well as revealing other innovations in the 
locality. 

• The different stakeholders view an innovation differently – what one person thinks is 
an innovation may not necessarily qualify as an innovation in another person’s 
perceptive. Understanding what an innovation is requires that all relevant 
stakeholders have a common understanding on what is innovative about the 
innovation. Therefore, adequate room for discussions and assessment of the 
innovations is required.  
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APPENDIXES 
 
Appendix 1: Questionnaire                                                                                                                                                                                       

Baseline Survey Questionnaire 
Machakos, January 2013 

INTRODUCTION 

Good morning/afternoon: My name is …………………………. Prolinnova Kenya is conducting a study aimed at 
strengthening community resilience to change amongst the Communities in Machakos District, Kalama Division. 
We would like to ask you a few questions in relation to the study. The information you provide will be used solely 
for research on finding solutions to challenging changes experienced. 
 
PLS NOTE THE RESPONDENT SHOULD HAVE BEEN A RESIDENT IN THE AREA FOR NOT LESS 
THAN 5 YEARS 
 

A. GENERAL INFORMATION 
Fill Section A, before the interview 

Division Location Sub-location 

Interviewer 
Code  

Checked by supervisor :  
Name________________Sign_____________ 

Date ____/_____/2013 
Interview time : Start:_____End:________ 

 
Homestead Profile 
(Please provide objective description of the type of dwelling in the homestead) 

Check and indicate the following in the homestead 

a. Type of houses _________ (permanent, semi-permanent, temporary) 
b. Pit latrine ___Yes  _____No 
c. Presence of livestock   ____ (goat, cattle, poultry) 
d. Presence of crop storage structures ______________   
e. Electronic, Radio, TV set, mobile, computer etc ___________ 

B. INTERVIEWEE (RESPONDENT) Profile 
1. Respondents: Name  ______________________________________ 
2. Respondent’s Physical Address 

a.  Village/enumeration areas ______________________________________ 
b. Name of the Head of Household ___________________________________ 

 
Gender  Age  Occupation  Level of education  

1. Male 
2. Female 

1. below 25 
2. 25 – 35 
3. 35 – 50 
4. 50-69 
5. 69 and above 
 

1. Formal Employment 
2. Farming 
3. Crafting 
4. Bee keeping  
5. Business 

Specify___________ 
6. Other ____________ 

1. Did not attend school 
2. Lower Primary (1 – 4) 
3. Upper Primary (5 – 8) 
4. Adult Education  
5. Secondary 
6. College 
7. University 
8. Post graduate 
9. Others Specify______ 

 Religion Marital status Type of household Sources of general information 
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1. Catholic 
2. Protestant 
3. Muslim 
4. African 

indigenous  
5. Other 
6. None 
99. Declined 

1. Single  
2. Married 
3. Divorced/Separated 
4. Widowed  

1. Female headed 
2. Male headed 
3. Child headed 
 

1. Newspapers 
2. Television 
3. Radio 
4. Chiefs/village managers/Elders 
5. Extension Officers 
6. NGOs 
7. Church 
8. Other………………………… 

Literacy Level Place  of birth   
Are you able to read 
and write?  

1. YES 
2. NO 

If YES, in which 
language? 

1. English 
2. Kiswahili 
3. Local 

language 
4. Other 

How long have you lived 
here 

1. Born here 
2. 5-10 years 
3. 11-20 years 
4. More than 20 

 

  

 

C. HOUSEHOLD PROFILE 
1. How many people live in this household? ____________ (at the moment) 

2. How many people in your household fall in these age (in years) categories? 
1. 0-5 ________ 
2. 6-11 ________ 
3. 12-18 ________ 
4. above 18 ________ 

3. How many people in your household fall in the following level of education categories? 
• Non school going age ______________ 
• No formal education/did not attend school ___________ 
• ECD/Primary ____________ 
• Secondary ___________ 
• Tertiary level/colleges/Universities___________ 
 

D. LAND TENURE AND FARM INVENTORY  

Land holding: 
1. Land ownership (Tick as appropriate) 

a. Individual ownership with title                      
b. Individual ownership without title 
c. State/local government owned  
d. Communal ownership  

2. What is your land holding? ____________ (acre) 

3. What kind of land do you possess?                Cultivated                  Vegetated/grazing                  Degraded 

4. Cultivated area: Irrigated ________   Rainfed ________ 

5. Do you take land on lease? Y/N   

6. If yes, how much land was leased during last year in acres? Irrigated _____ Rainfed______Grazing______ 

7. Do you lease out your land? Y/N Area : Irrigated ________ Rainfed________ Grazing______ 

8. If yes, land leased out during last year? _____________ 
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E. CROPPING SYSTEMS: 

1. What types of crops do you plant in different seasons (including Food crops, Horticultural, Fruits and Medicinal)? 
(Normal season) 
Crop Variety 

Local or 
improved+ 

Long/Short 
Rainfall 
Perennial, Bi-
annual * 

Area sown 
(acre)/number 

Production 
(qty-bags/pieces) 

Family 
consumption 
percentage 

Sales 
percentage 

       

       

       

       
+ Write L – Local, I– Improved    
* Write L – long rains, S – short rains, Bi-annual, P-Perennial  
 

F. LIVESTOCK AND POULTRY  

a. Provide details of the types of animals you keep and the uses. 
 

Livestock & poultry Number Use of animal (Please tick) 
  Milk/eggs/honey* Meat Draft 
     
     
     
     

*Write M=Milk, E=Eggs, H=Honey 

G. POST- HARVEST ACTIVITIES: 

1. Is there any cleaning/grading/drying or other value addition processing of the produce before consumption and 
selling? 
Y / N 
If yes,       manually                or               Machinery  

2. Do you take your produce to the agro-processing unit like mills/fruit-food processors/milk dairy?       
Y / N 
If yes, 

No. Produce Processing 
Unit 

Distance from the homestead 
(km) 1000m=1km 

Amount sold 
yearly 

Unit Price for 
Processing 

Total 
Income 

1       

2       

3       

4       

H. AREAS OF CONCERN  

What are your major concerns/Challenges in your agricultural/livestock production activities? Please indicate and 
qualify the challenge experienced with suggestive coping strategy as under. 

Challenge experienced   Status (State if + 
ve or – ve), N/A 

Scale Rating  (1 – 4) 
Very Severe – 1 Severe – 2 
Moderate-3 Low - 4  

Farmer’s own coping strategy    

Changes in rainfall seasonal 
patterns (start and end of 
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rainfall, reliability, 
duration, distribution) 

Changes in rainfall amount 
(quantity) 

   

Changes in drought 
occurrence (frequency) 

   

Changes in drought intensity 
(no much difference) 

   

Changes  in 
tree/vegetation/ground cover 

   

Changes in carrying 
capacity of land (pressure on 
land and natural 
resources)(population, 
urbanisation, 
fragmentation) 

   

Changes  in soil erosion     

Changes in soil 
nutrients/fertility 

   

Development of resistant 
pests/insects/weeds and 
diseases 

   

Changes in water 
availability  throughout the 
year (months in a year) 

   

Displacement of food crops 
by other land uses (e.g 
japropha)) 

   

Changes in grazing area     

Changes in incidences of 
human diseases 

   

Fluctuating food 
commodities prices 

   

Changes in product sources 
(internal or external) and 
volumes  

   

Changes in farm sizes 
(decrease or increase) 

   

 

I. FARMING SYSTEMS  
1. Have you observed any changes in regard to the way people used to do their farming in this area over time? 

a) Yes    b) No 

2. If yes, how have they changed over time? (Briefly describe) 
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………… 
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J. CHANGES  
1. What are the greatest major changes affecting your farming? (scale, sizes etc) 

i. ---------------------------------------------------------------------------------------------------------------------- 
ii. ---------------------------------------------------------------------------------------------------------------------- 

iii. ---------------------------------------------------------------------------------------------------------------------- 
iv. ---------------------------------------------------------------------------------------------------------------------- 

2. What impact has these changes caused in your life? (Please write the explanation given) 
i)……………………………………………………………………………………………………………… 
ii)……………………………………………………………………………………………………………… 
iii)……………………………………………………………………………………………………………… 
iv)……………………………………………………………………………………………………………… 

3. Are there any innovations (unique/new) that you are using to cope with these changes? 
a) Yes   b) No 

Innovation Brief description of the innovation (what it is, uses, material used, 
people involved etc) 

  

 

  

 
  

 

K. SOURCES OF KNOWLEDGE/INFORMATION 

1. From where do you get the information regarding new seed varieties & other crop inputs, alternate occupations, 
processing, storage, marketing, etc.? 

 
Farm friends/ Group discussion at churches 

Market middleman from where you purchase/ sale to your farm inputs/outputs 

Radio/ Electronic media/Newspaper/Bulletins/other mass communication media 

CBOs / NGOs /other voluntary organizations 

Extension services (GOK) 

Private sector 

Others, specify _____________________________________________ 
Thank you for your time and valuable contribution. 
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Appendix 2: Focus Group Discussion tool 
 

Baseline Survey Focused Group Discussion checklist 
Machakos, January 2013 

 
Location …………………..Gender………………………….. 

INTRODUCTION 

Good morning/afternoon: My name is …………………………. Prolinnova is conducting a study aimed 
at strengthening community resilience to change amongst the Communities in Machakos District, Kalama 
Division. We would like to ask you a few questions in relation to the study. The information you provide 
will be used solely for research on finding solutions to challenging changes experienced. 
 
SET-UPS 

• Welcome the respondents and introduce yourself and the purpose of the research 
• Prayer 
• Discuss on the language to use 
• Explain that this is a free discussion, a learning process for all and there is no wrong or right 

answer 
• Let it be a free discussion and not a teacher-student facilitation style 
• Encourage everyone to participate offering honest opinion by talking, writing or demonstrating 
• Switch off mobile phones and discuss how long it will take 
• If possible arrange a round sitting style  

 
INTRODUCTIONS 

• Introduce yourself and the participant in the following sequence (name, village they come from, 
work or activity they do for a living)  

 
SECTION A: LIVELIHOODS AND RESOURCES  

1. What do majority of people in this community do for a living? 
2. What are the most common types of food grown and consumed by the community? (currently) 
3. How is the community organized in terms of homesteads, and accessing food? 
4. What resources (natural, human, and financial) are depended upon by a majority of people for access 

to food.  
 
SECTION B: HISTORICAL CHANGES (use the table below on a flip chart) 

5. Has there been any significant change over the past 30 years which have affected the access to food 
by the community, (environmental, food habits, resources, social cultural issues, education) 

6. Has this changes affected the community positively or negatively, if negative is it severe, moderate 
or low. 

7. How are the community copping with this changes 
    Impact with respect the change and the scale provided.  

Major changes 
observed Severe moderate low Coping mechanism 
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SECTION C: INNOVATORS AND INNOVATIONS (use the table) 

8. Do you know of people in this community who are trying out new ways/unique to overcome the 
challenges brought about by the changes affecting food access?  

9. What is the name of the innovation, its success, is it spread, what resources are needed and does it 
have any social economic and ecological value? 

 
Innovations 
name/gender 

Its success Spread of the 
innovation 

Applicability/ 
resources used 

Social economic 
& ecological 
value 

1. 
 

    

2.     
 

 
3. 

    

 
Thank you for your time and valuable contribution. 

 
 


