
 

 

 

 

 

 

 

 

 

 

 

ANNEX D.   Improved Cooking Stove 
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Number of Constructed Cooking Stove

Total
Number

(Usable
Number)

(Two-
hole

stove)

(usable
two-
hole)

Total
Number

(Usable
Number)

(Two-
hole

stove)

(usable
two-
hole)

Total
Number

(Usable
Number)

(Two-
hole

stove)

(usable
two-
hole)

1 Makanokaya 35 35 5 5 35 5 5 35 35 5 5

2 Siyamdima 25 25 3 3 25 25 0 0 28 25 3 3

3 Kaumbata 18 17 18 18 0 0 18 15 0 0

4 Mdala 19 19 4 4 20 20 4 4 20 20 4 4

5 Namnjiwa 10 9 0 0 10 7 0 0 10 7 0 0

6 Chikoja 60 57 4 4 64 58 64 55 6 6

7 Manjero 18 18 0 0 18 17 18 17 0 0

8 Teula 14 12 7 14 12 14 12 2 2

9 Chakana 4 4 5 4 5 4 0 0

10 Lemu 42 41 2 48 45 5 5 48 45 5 5

11 Magombo Ngondo 22 10 2 22 22 22 22 0 0

12 Kam'mata 20 5 20 18 20 18 5 4

13 Kumanda 6 6 0 0 8 6 8 6 0 0

14 Tambekenji 8 10 10 10 10 0 0

15 Chilangali 7 4 0 0 14 13 14 13 3 3

16 Daniel Mbedza 1 1 2 2 2 2 0 0

17 Kamwendo 45 40 22 20 46 46 40 22 22

18 Peter Bilila 34 33 0 36 37 37 0 0

19 Ndemanje 17 15 0 21 21 14 0 0

20 Simon Mpombe 22 16 0 22 22 10 0 0

21 Kateya 18 7 9 10 18 5 0 0

22 Maluwa 9 9 0 10 10 7 0 0

23 Kumponda 22 18 9 25 25 21 9 9

24 Kumisati Chigumula 44 31 21 12 46 46 31 0 0

Total Villages 520 427 93 48 549 277 14 14 561 471 64 63

Name of Village

Mid-term Evaluation
(May 2003)

Mid-term Evaluation
(End of Dec. 2003)

Evaluation
(End of Jun. 2004)
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Evaluation by PDM 
Each component was evaluated through PDM. This evaluation was based on five evaluation criteria, 
namely, efficiency, effectiveness, impact, relevance and sustainability. The detailed processes of 
evaluation and PDM are shown in Annex E. The definition of five criteria is shown in Table 4.7 

Table 1 Definition of five Criteria 
Efficiency  Productivity of the implementation process: how efficiently the various inputs are 

converted into outputs 
Effectiveness  Effectiveness concerns the extent to which the project purpose has been achieved, or is 

expected to be achieved, in relation to the outputs produced by the project 
Impact  Impact is intended and unintended, direct and indirect, positive and negative changes 

as a results of the project 
Relevance  Relevance is to question whether the outputs, project purpose and overall goal are still 

in keeping with the priority needs and concerns at the time of evaluation 
Sustainability   Sustainability of the development project is to question whether the project benefits are 

likely to continue after the external aid has come to an end 
Evaluation summary of nursery works by PDM is Table 4.8: 

Table 2 Evaluation summary of Nursery Works 
Five Evaluation 
Criteria 

Evaluation Results Basis 

Efficiency Not so high Enough materials and personnel input are utilized for nursery 
works. Rates of participation in nursery and out-planting works 
are namely, 36%, 44%, a little less than half. 

Effectiveness Mostly achieved Survival rate of out-planted seedlings is about 60% 
Impact Positive impacts only, 

but yet to be observed 
Soil fertilization by forestation is expected, however, the impact 
has not been materialized 

Relevance Quite high Almost all the villages cited forest degradation as significant 
problem. Afforestation is a big issue for Malawi Government 

Sustainability Acceptable  Incomes from IGA are distributed to participants in some villages. 
Continuous nursery works are managed by people, no more 
inputs such as seeds from outside are necessary 

According to evaluation listed in Table 4.8, participants rate for nursery activity is less than 50%, it 
can be said that efficiency is to be improved. Survival rate must be improved through more active 
collaboration. Concerning sustainability, system of income distribution from IGA in all the villages 
must be established as soon as possible. On the other hand, seed banks have been utilized, which 
make it possible for people to continue nursery activity without new input from outside. Hence, 
suitability of the work is considered acceptable. 

Evaluation summary of IGA activities, namely, goat rearing, treadle pump irrigation, Guinea fowl 
rearing, bread baking and aquaculture are shown below. Their project purposes are more or less 
similar, focusing “income increase”. Generally, “effectiveness” of these projects is relatively low 
because of remaining the stage yet to generate income. To the contrary, the “relevance” of each 
project is high, because poverty reduction is a big issue in the area to overcome. On the other hand, 
since IGAs are now manageable by the villagers, suitability is judged relative high.  
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Table 3 Evaluation summary of Goat Rearing 
Five Evaluation 
Criteria 

Evaluation Results Basis 

Efficiency Not so high Cages (Khola) are not necessarily enough for prevention of 
thieves. Although vaccines are thought to be effective for 
diseases, sixteen goats died possibly of parasite fluke.       

Effectiveness Not so high So many newborn kids are acquired, but the group members 
have not sold them and earned any cash.   

Impact Positive impacts only, 
but yet to be observed 

Any impact such as income improvement has not manifested 
because increase of goat heads have not yet remarkably occur 

Relevance High  Poverty reduction is key factor in the area 
Sustainability Relatively high Equitable system of goats distribution within the group members 

have already been established in some villages 
As shown in Table 4.9, goat rearing has become most popular IGA in the area due to quick 
productivity and little trouble. But it takes time until all participants get their own goats and get 
income by sale of goats. It results in “not so high effectiveness”. On the other hand, as most of 
villages make a decision on their distribution procedure within the group of participants, 
“sustainability” is thought to be relatively high.    

Table 4 Evaluation summary of Treadle Pumps Irrigation 
Five 
Evaluation 
Criteria 

Evaluation Results Basis 

Efficiency High  People understand the skill of irrigation. The input material is 
efficiently used 

Effectiveness Not so high Members in some villages got income, but in many cases they 
keep the income and necessarily don’t share it.  Other villages 
couldn’t gain any income due to water sources dried up  

Impact Positive impacts only, 
but yet to be observed 

Any impacts such as income improvement due to increase of crop 
sale have yet to occur 

Relevance High  Poverty reduction is key factor in the area 
Sustainability Moderate  Equal system of income distribution within the members has been 

established in a few villages. Securing water sources is difficult 
People came to learn the method of treadle pump irrigation through repeated trial and error. However, 
some villages didn’t succeed to gain crop products due to some adverse natural conditions such as 
surface water shortage. Hence, it led to “not high effectiveness”. 

Table 5 Evaluation summary of Guinea Fowl Rearing 
Five 
Evaluation 
Criteria 

Evaluation Results Basis 

Efficiency Relatively low Cages are suitable for prevention of thieves and dogs Although 
vaccines are thought to be effective for diseases, fifteen fowls died. 
Some fowls laid eggs, but none of them hatched yet owing to lack of 
hatching hens. 

Effectiveness Low  No income from Guinea fowls rearing yet realized 
Impact Positive impacts only, 

but yet to be observed 
Any impact such as income improvement due to increase of number 
of fowls has yet to occur 

Relevance High  Poverty reduction is key factor in the area 
Sustainability Unknown  Equitable system of Guinea fowls and eggs distribution within the 

members have not yet been established 
Progress of Guinea fowl rearing is not satisfactory due to various reasons described in chapter 3.7. 
That is why “efficiency” and “effectiveness” are relatively low. 
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Table 6 Evaluation summary of Bee Keeping 
Five Evaluation 
Criteria 

Evaluation Results Basis 

Efficiency Relatively low Not all bee hives are colonized  
Effectiveness Low  Only a few village gained income from apiculture 
Impact Positive impacts only, but 

yet to be observed 
Any impacts such as income improvement due to sale of 
honey have yet to occur 

Relevance High  Poverty reduction is key factor in the area 
Sustainability Unknown  Equal system of income distribution of apiculture within the 

members have not yet been established 
Bee keeping is not so progressed, due to the reasons described in previous chapter, they learned the 
way of managing bee management, honey harvesting, though. Further technical improvement of 
participants through training is desirable.   

Table 7 Evaluation summary of bread baking 

Five Evaluation 
Criteria 

Evaluation Results Basis 

Efficiency High  All members learned how to bake bread  
Effectiveness Relatively low The members have already gotten about Mk3,000 from bread 

baking, but they haven’t shared it for the sake of rotation fund 
Impact Positive and negative 

impacts observed, 
needs further monitoring

Any impacts such as income improvement due to sale of bread 
have yet to occur. Intensive bread baking needs much firewood 

Relevance High  Poverty reduction is key factor in the area 
Sustainability Relatively high Reproduction cycle continues for 10 weeks without adding input 

help from outside. Continuous firewood supply is needed 
Bread baking is one of most advanced IGAs installed in the area. Income gained by sale of bread is 
kept for purchase of row materials for continuous bread baking. But enough firewood supply is 
indispensable for sustainability of this activity.   

Table 8 Evaluation summary of aquaculture 
Five Evaluation 
Criteria 

Evaluation Results Basis 

Efficiency High People learned how to repair and maintain net  
Effectiveness High They have earned about MK30,000 
Impact Both negative and positive 

impacts 
Income improvement have already occurred, but excessive 
fish activity might give damage to fish resource 

Relevance High  Poverty reduction is key factor in the area 
Sustainability High on condition that fish 

resource is sustained 
Considerable catch still continued through excessive 
exploitation is major concern 

Aquaculture is also satisfactory IGA in the area, the people got about MK.30,000 by this IGA. The 
fish resource in the Milala dam is quite rich, they don’t have to input any fry to the dam at this time.  
But special consideration for conservation of fish resource has to be taken for sustainable 
aquaculture.  

 











































































 
 
 
 
 
 
 
 
 

ANNEX F.  Study Tour & Inter-location  

Monitoring Tour 
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ANNEX G.  Third Country Training  

for Counterparts 
 













ANNEX G3 

 G3-1

Outline of the Training Programme(2004) 
 
1. Introduction 
Training refers to a relatively short-term teaching-learning process related to the 
beneficiary’s present and projected activities. It is by and large, purposefully required 
and conducted to enable the beneficiary to acquire and develop the desired knowledge of 
understanding and practice as well as enhanced attitudee to facilityate positive 
development change. 
 
The Kenya Forestry Research Institute (KEFRI) has in collaboration with the Japan 
International Cooperation Agency (JICA), developed and continue to improve its 
capacity to develop, organize and implement training courses, workshops and seminars 
for a broad spectrum of stakeholders at local, national, regional and international levels 
since 1987. KEFRI is endowed with a multidisciplinary team of research scientists, 
modern research and training facilities, strategically located field centers, easy 
communication and accessibility as well as enjoying cordial relations with national and 
international institutions in related fields. It is this endowment that gives KEFRI a 
comparative advantage and leadership role to undertake this training.  
 
2. Purpose 
The purpose of the training is to enhance performance and service delivery capacity. 
 
3. Number of Persons 
Five (5) persons with a good background in forestry, agriculture or related fields. 
 
4. Course Duration 
Four (4) weeks, from 11th January 2004 to 9th February 2004; total 30 days including 
moving days. 
 
5. Course Objectives 

(1) Enhance understanding and operational skills in Social Forestry (SF), 
Agroforestry (AF) and related fields, 

(2) Share experiences in SF and AF technology development, verification and 
extension, and 

(3) Facilitate further collaboration in this field. 
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6. Course Structure 
In-house and field visit sessions comprising presentations, inter-personal discussions, 
demonstrations and attachment for practice. The resource persons would be drawn from 
KEFRI, International Centre of Research on Agroforestry, Kenya Agricultural Research 
Institute (KARI), related collaborative institutions and farmers. 
 
7. Course Contents 
Includes eight (8) modules comprising 28 topics/activities as per detailed programe. 

(1) Social forestry/agroforestry (SF/AF) concepts, principles and practicees, 
(2) Woody plants for SF/AF interventions, 
(3) Agroforestry technologies, 
(4) Socio-economic/cultural aspects of SF/AF, 
(5) Participatory SF/AF interventions, 
(6) SF/AF training, extension and dissemination, 
(7) Advances in AF research and development, and 
(8) Field visit to selected areas/regions/collaborative project activities. 

 
8. Course Venue 
Kenya Forestry Research Institute (KEFRI) Headquarters, in Muguga, Kenya. 
 
9. Course Certificate 
A participant who will have diligently and successfully completed the training will be 
awarded a Certificate of Participation by the Director of KEFRI. 
 



 
ANNEX G4 Detailed Course Programme Schedule (2004) 
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SPECIAL REGIONAL SOCIAL FORESTRY COURSE PROGRAMME 
12th JANUARY – 9th FEBRUARY 2004 

(Tentative) 
 

(2ND MALAWI TRAINING PROGRAMME) 
 
 

Morning 
8.30 - 10.30 am 

Mid-morning 
11.00 - 1.00 pm 

 Afternoon 
2.00 - 5.00 pm 

WEEK 1  
 

MON 
12.01.04 
 

Introd./ 
Prog. 
overview 
M. Mukolwe 

(SFTC) 

Official 
opening 
Director 
KEFRI 

 

Introd. to Social 
forestry & related 
concepts 

M. Mukolwe (SFTC) 

 Adoptive on-
farm 
agroforestry 
R&D  
J. Wanjiku (SFTC) 

Visit demo plots 
 

TUE 
13.01.04 

Integrating high value 
trees & shrubs in 
farming systems 

 

Tree germplasm 
production, collection 
and handling 

W. Omondi (KEFRI) 

 Cont’d 
- Visit Tree Seed Centre 
- Demo & practice 

J. Maua (KEFRI) 
WED 
14.01.04 
 

Advances in forestry 
R&D 
Dr. P.K. Konuche (KEFRI) 

Appropriate tree 
propagation methods 

M. Mukolwe (SFTC) 

 Travel to 
Kitui 

 

Introd. to SOFEM 
activities & 
achievements 
J. Kimondo (KEFRI)

THUR 
15.01.04 
 
 

SOFEM’s Extension 
strategy: farmer to 
farmer 

 

Appropriate tree 
establishment & mgt 
techniques 

J. Amwatta (KEFRI) 

 Visit SOFEM’s activities - On – 
station activities 
 

J. Amwatta (KEFRI) 
FRI 
16.01.04 

Visit SOFEM : On- farm farmers 
 

 Cont'd Travel to Muguga 

SAT 
17.01.04 

Consultations, review and compiling field report 
TOs/Participants 

N Visit Nairobi and its Environs 
TOs 

SUN 
18.01.04 

                         F r e e  
 

 Visit ABRI at Karen 
TOs 
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WEEK 2  

 
  

MON 
19.01.04 

SOFEM’s Extension 
Model 

M. Mukolwe (SFTC) 

Introduction to 
gender issues in SF 
development 

P. Ongugo (KEFRI) 

 Gender assessment and analysis in 
SF development 

P. Ongugo (KEFRI) 

TUE 
20.01.04 

SF / AF extension 
trends, strategies & 
practices 

 

Integrated soil & water 
conservation systems & 
practices 

Z. Mugonyi (SWCB) 

 Socio - cultural & 
economic issues 
in SF/AF 
P. Ongugo (KEFRI) 

Travel to  
Nakuru 

WED 
21.01.04 

Extension surveys and 
appraisal methods 
Prof. F. Lelo (Egerton Univ.) 

PRA – Discussions 
Prof. F. Lelo (Egerton Univ.)
 

Visit Baraka Agric. 
College, Molo 

Br. T. Dolan (BAC) 

Travel to 
Kisumu 

THUR 
22.01.04 
 

Scaling-up the impact 
of on-farm innovations 
Z. Mugara (Min. of Agric.) 

Woodfuel production, 
utilization & 
conservation strategies 

Dr. R. Kapiyo  
(Maseno Univ.) 

 Empowering communities to adopt 
poverty alleviating innovations 

SPC 

FRI 
23.01.04 

Visit Maseno RRC  
- Introd.  
- Agroforestry and soil 
fertility 

Dr. M. Gichora /Dr. J. Ndufa 
(KEFRI) 

Field visit to selected On- 
farm activities 

Dr. J. Ndufa (KEFRI) 
 

Visit Ugunja Community 
Resource Centre 

P. Omondi (UCRC) 

Travel 
to 
Busia 

SAT 
24.01.04 

Visit: DFO Busia 
- Peter Makokha’s farm  
- On-farm palm oil cultivation  
J.Were (FD)/P. Makokha 

Free (Compiling field report) 
TOs/participants 

SUN 
25.01.04 

Free 
 

Travel to Kisumu 
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WEEK 3  

 
MON 
26.01.04 

Travel to 
Rakwaro 

Visit Ruth Okoth's farm  
Mawego women group activities 

R. Okoth (GOT) 

 Cont’d Travel to 
Kisumu 

TUE 
27.01.04 

Travel to Muguga 
 

Compile field report(s) 

WED 
28.01.04 

Sustainable harvesting, 
processing and 
utilization of non-
woody plant products 

K. Mukonyi (KEFRI) 

Effective 
communication and 
facilitation skills 

 

 Managing on-
farm tree 
diseases 

L. Mwangi 
(KEFRI) 

Managing on-
farm tree pests 

E. Mutitu 
(KEFRI) 

THUR 
29.01.04 
 

Participatory eco-
resource management 

J. Kagombe (KEFRI) 

Managing natural 
resource conflicts 
P. Ongugo (KEFRI) 

 Promoting 
income 
generating 
opportunities in 
SF/AF 

P. Kariuki (FD) 

Travel to Embu

FRI 
30.01.04 

Visit KARI - Embu  
- Introd. 
- On-farm livestock & 

fodder production 
practices 

Visit selected On- farm 
tree planting and 
livestock production 
activities 

 
 

Cont’d Travel to 
Muguga 

SAT 
31.01.04 

Review & compile field report(s) / Free 

SUN 
1.02.04 

Free  



 

 

 

 

 

 

 

 

 

 

 

ANNEX H.   Analysis by SPSS 



 
 
ANNEX H1 Analysis Indicator and Relation 

 

 Annex H1  Statistical Analysis of the Results for Elucidation of Intra-factor 
Relations 

 
1 The key point of Analysis: 
Since the Model under examination during the period 2002~2004 aims at afforestation, the 
following interactions among the related indicators should be analyzed:   
 

Fig.H-1  Indicators Used in the Analysis 
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Determinant Indicators relating to Factor Analysis 
In the above shown figure, a host of indicators have relation with the performances of what the 
Model aims at. All these indicators do not necessarily give values at the stabilized phase/stage, 
because it takes no less than a few years until income to be brought from employed IGAs can 
reach matured stage to help forestry participants gain substantial benefit, but actual IGA 
activities started from the end of 2002. In other words, participants have satisfied with equitable 
distribution of inputs and aftermath of IGAs rather than actually benefiting from these. Taking 
this into account, the following indicators have been selected to analyze the obtained results to 
see the functional mechanism of the Model.  
 
Table H-1 Indicators and conditions employed for the analysis of the Model 

rationale 
Indicator 1 2 3 

Forestry / Agro-forestry A1- nursery seedlings A2-planted seedlings A3-survived seedlings
IGAs B1- pooled assets B2- management status B3- local resources 
Participatory dimensions C1- village nursery C2- out-planting C3- IGA components
Governance dimensions D1- administrative equity D2- cadre's leadership D3- villager's solidarity
Organizational dimensions E1- organization viability E2- labor intensiveness E3- PIU's intervention
Technical indicators F1- technical skills F2- practical expertise F3- scientific awareness
Environmental indicators G1- topographic effects G2- quality of resources G3- climatic effects 

Condition    
Input distribution Equal inputs for IGA-1 Equal inputs for IGA-2 Equal input distribution
Extension services Equal village orientation Equal technical transfer Timely advice/monitoring
Treatment principles No award, no penalty No pay for participation No Differential treatment
 
The following definitions have been applied to the analysis; 
Cadre's Leadership:  This is defined as an administrative attitude of the village chiefs / 
cadres that guides their villagers to voluntarily participation in the proposed activities and that 
helps to create solidarity among them that facilitates implementation/ achievement of the 
activities. Status of leadership is shown as the followings: 

i. Capability of making up solidarity to do democratic activities, 
ii. Capacity to plan and formulate a series of work in proper order, and 
iii. Capacity to communicate, disseminate timely information among villagers. 

 
Administrative Equity: This is defined as an administrative state or social environment in 
which all the villagers can equally be dealt with for burden or benefit sharing, and equitable 
treatment has been applied to all of them for the decisions on social order. It is shown in 
governance of equitability, capability of administration order and transparency. 
 
As to designed function of the Model, whether nursery - out-planting participants can benefit 
from IGAs or not should be identified. Regarding the determinant indicator of participation on 
forestry activities, the key factor is calculated as the product of participants, number of 
mobilized days and working hours per day. Number of participants in forestry works, 
administrative equity, cadre's leadership, villager's solidarity and organizational indicators are 
adopted as the indicators to find interrelation, where the ranking has been decided based on 
reported data and the discussed conclusion of all PIU staff in order to avoid biased decision. 
PIU staff has objectively evaluated these from villager's attitude in participation, punctuality of 
participation, record holding in village registry notes and the contents of records.  
 
Since constant and homogenous inputs and extension services have been supplied to all the 
target villages and natural conditions are not much different among them, conditions of forestry 
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and IGA activities have been deemed equal for all target villages, while participation, 
organizations and their function, governance and administrative situations are different that 
affect the results of the Pilot activities in the Model. Under the given ambient conditions of the 
Model, statistical treatments are considered applicable to the independent indicators that have 
been measured and recorded during the Study period to seek for the interrelation among them. 
 
In so far as the Model aims at sustainable forestry practices through a participatory approach, 
participant's motivation that can give enough impetus to make them drive into forestry practices. 
The Baseline Survey had revealed that villagers have long been suffering from chronic hunger, 
exacerbating firewood deficit and lack of income sources. The Model consisting of forestry 
activities coupled with IGAs and agro-forestry provides them with full incentives including 
mitigation of food and firewood shortages with income generating chances, agro-forestry and 
reforestation activities. In order for the Model to efficiently function, the participants must be 
involved in both forestry/ agro-forestry activities and IGAs so that they can receive benefits 
from both activities, in turn they have to share burden of exhaustive forestry practices. 
Generally, IGAs provide fastest gain, followed by agro-forestry and forestry activities bring 
only sluggish benefit for participants. As concern benefit distribution within traditional 
administrational regime, only fair governance enables villagers to receive equitable benefits 
from what they are involved in, and this motivates them long-lasting efforts to promote 
practices for environmental conservation.  
 
Another motivation stems from scientific understanding / recognition of environmental crisis 
villagers have been facing. Starting from introductory workshops for launching the Pilot Model, 
PIU staff has kept close contact with target villagers guiding, teaching, advising, training and 
demonstrating causes of environmental degradation, countermeasures to control or to alleviate it, 
skills and techniques to practice it including resource conservation. Three year's relevant and 
timely sensitization, capacity building, enlightenment and education by PIU members have 
increasingly eradicated ignorant or indifferent villagers, rectifying them into trainees who really 
understand envisaged goal of Pilot activities. 
 
Frequent visits of PIU staff to target villages have allowed them to objectively evaluate equity 
and leadership (elsewhere defined in detail) of village chiefs and committee cadres, finally 
succeeded in controlling them to behave fair. These cannot be assessed quantitatively, however, 
villager's solidarity can be judged from percentages of installation of improved stoves because a 
solid team system is prerequisite to install and diffuse them. As concern number of out-planted 
and survived seedlings, environmental and technical indicators by far directly affect the results 
rather than social factors. With regard to the treatment of the target villages, equal input and 
extension service were adopted according to the decision through PIU meetings in spite of 
initial proposal from the Study Team to make differential treatment for applying a carrot and 
stick policy. 
 
2 Result of Analysis 
 
The differentiation of target villages, as mentioned in the following 4.6, implies 
interdependency among concerned factorial indicators.  The table 4-29 gives the results of 
statistical treatments applied to the major indicators influencing functions of the verified Model. 
As for the selection of indicators, survival of planted seedlings (S) is considered most important 
from the standpoint of wood-lot establishment and environmental conservation. Likewise, 
number of out-planted (Sp) and nursery-raised (Sn) seedlings should be chosen as production 
indicators representing line of process of forestry works. As environment-related ones, rainfall, 
month (and date) of out-planting seedlings (D), water supply to nurseries (W) and soil moisture 
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retention in planted lots (M) are selected as key indicators. As forestry practices, hardening of 
nursery seedlings (H), size and depth of planting pits (P) and weeding and tending after planting 
are examined. Among social factors, number of participants in nursery works (P), cumulative 
labor hours in nurseries (C), administrative equity (E), cadre's leadership (L), villager's 
solidarity (S), villager's past experiences on tree planting (X) and distance to village nurseries 
are chosen. With regard to IGAs, number of participants, management level and income level 
are used for the numerical analysis. 
 

Table H-2   Major results of analysis on Pilot activities during 2002 - 2004 
Year Independent 

variables 
Dependent 

variable 
Derived Regression Formulae Correlation

coefficients
Significance 

levels 
Statistical

significance

2002-04 monthly rainfall survival % S = 0.19 R  +  22.7 r = 0.839 0.01 all species 
2002/03 practice v. survived s. Ss = 1,768H + 999P + 379T – 4,108 rH = 0.662, rP = 0.293, rT = 0.128 hardening 
2003/04 practice v. survived s. Ss =  266H + 967P + 1,347T – 3,960 rH = 0.097, rP = 0.324, rT = 0.608 weeding 
2002/03 ambient v. survived s. Ss = 2,222D + 364W + 1,34M – 2,830 rD = 0.766, rW = 0.122, rM= -0.048 Planted date
2003/04 ambient v. survived s. Ss =  88D + 1,696W + 75M – 1,345 rD= 0.023, rW= 0.766, rT = -0.037 nursery water
2002/03 distance to nursery* planted s.  Sp = 12,675 – 1,281D r = - 0.283 0.01 Rsq.= 0.08
2002-04 IGA management  planted s. Sp = 1,078 M + 548 r = 0.327 0.05 Rsq.= 0.11
2002/03 past experience*2 survived s. Ss = 1,272 X + 3,374 r = 0.399 0.05 Rsq.= 0.16
2002/03 firewood scarcity n.participants P = 1.96 F +2.78 r = 0.444 0.05 Rsq.= 0.20
2003/04 IGA management  IGA income I = 5,750 – 917 M (in MK) r = - 0.794 0.01 Rsq.= 0.63
2002/03 nursery participants nursery s. Sn = 112 P +5,120 r = 0.449 0.05 Rsq.= 0.20
2003/04 nursery participants nursery s. Sn = 71 P + 3,822 r = 0.395 0.05 Rsq.= 0.29
2004/05 nursery participants nursery s.# Sn = 148 P + 1,589 r = 0.610 0.01 Rsq.= 0.37
2002/03 cumulative labor h. planted s. Sp = 252 C + 5,711 r = 0.753 0.01 Rsq.= 0.57
2003/04 cumulative labor h. planted s. Sp = 468 C + 2,011 r = 0.662 0.05 Rsq.= 0.44
2002/03 administrative equity n.participants P =  8.2 E + 18 r = 0.554 0.01 Rsq.= 0.31
2003/04 administrative equity n.participants P = 5.1 E + 15.9 r = 0.476 0.05 Rsq.= 0.23
2003/04 villager's solidarity n.participants P =  5.1 S + 16.1 r = 0.515 0.01 Rsq.= 0.29
2002/03 cadre's leadership nursery s. Sn = 1,113 L +2,708 r = 0.628 0.01 Rsq.= 0.39
2003/04 cadre's leadership n.participants P = 4.5 X + 17.4 r = 0.512 0.01 Rsq.= 0.26
2002/03 IGA participants n.participants overlapping percentage: 100% coverage:  77% of  nursery participants 
2003/04 IGA participants n.participants overlapping percentage: 100% coverage: 149% of  nursery participants 
Note: m.: monthly rainfall in mm. v.: variables; s; seedlings, n; nursery H; hardening degree, P; Pit depth in cm, T; post-planting 

weeding. Ss; survived seedlings, D; number of months between Apr.1 to planting date, *; kilometer between village center 
and nursery sites,  *2 ; past out-planting experience in planted ha,  evaluation on IGA management does not mean income 
itself, # ; only at the stage of tube-pot filled, Rsq; square sum of variance indicating linear fitness of measured values. 

 
3 Interrelationship among adopted indicators 
A number of facts have been found during a short period of Pilot activities as the fruit of PIU 
and concerned villagers' interactions. However, climatic vagaries have by far dominant 
influence over the results of human activities just because forestry and agriculture (including 
livestock husbandry) are highly dependent thereon, and actually serious drought threatened the 
Study Area during 2002/03 and 2003/04 consecutive cropping seasons, that have masked many 
other phenomena arising from climate-related indicators as observed above. Another nerve- 
racking constraint is availability of tree seed in rural villages. In the second year, nursery 
seedling production was halved as compared to the previous year's result mainly because of lack 
of viable seed, and villagers had to use old seed distributed in the previous year that affected the 
germination rate, leading to marked decrease of raised and planted seedlings. Similarly, growth 
and survival of seedlings were affected by water shortage in nursery water sources during 2003 
raising season.  
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The above-tabulated relationships explain a series of requirements for achieving goal of the 
Model set at increased canopy cover that allows villagers to retrieve self-sufficiency of firewood. 
First of all, technical transfer from extension staff to the villagers is prerequisite for the 
application thereof.  PIU staff has performed their missionary for three years and now villagers 
concerned can manage to raise seedlings in their nurseries, as observed recently in their nursery 
works. Enough quantities of inputs needed for participatory works have been distributed to the 
target villages to continue current activities for the time being. Performances expected in 2004 
and later depend on the villagers' efforts from now onward, where the mechanism of function 
expected in the Model can be forecast from these relationships.  
 
Table H-3 Analyzed performances of Pilot activities applicable to future 

development 
Item Independent Dependent 

 
Relationship among indicators on past development 

that can be used for looking future prospect 

1 Influence of rainfall for survival Only a quarter of planted seedlings can survive in an extreme drought
2 Advised practice 1 for survival Hardening in nurseries is essential factor to make the outplanted survive
3 Advised practice 2 for survival Post-planting tending (weeding, catering) is also important for survival*
4 Planting condition 1 for survival Planting in early ~ mid January will give best survival of the outplanted
5 Planting condition 2 for survival In severe drought supply of nursery water affects growth of seedlings**
6 Site situation of nurseries tree production  It is the best policy to establish nurseries as near to viillages as possible
7 IGA management  tree production  Desirable management of IGAs gives real incentive to nursery workers
8 Villager's experience for survival Past experiences of outplanting will result in better survival of seedlings 
9 Firewood scarcity participation Current firewood scarcity drives villagers into participation in nurseries

10 IGA management  IGA income Quality of management for IGAs reflects in disposable income thereof
11 Participation in nursery tree production  Scale of participation is one of the determinants in tree production 2002
12 Participation in nursery tree production  Scale of participation is one of the determinants in tree production 2003
13 Participation in nursery tree production  Scale of participation is one of the determinants in tree production 2004
14 Total labor in nurseries tree production  Cumulative labor (villagers efforts) determines tree production in 2002
15 Total labor in nurseries tree production  Cumulative labor (villagers efforts) determines tree production in 2003
16 administrative equity participation Administrative equity could procure sustainable participation in 2002 
17 administrative equity participation Administrative equity could procure sustainable participation in 2003 
18 Villager's solidarity participation Villager's solidarity can sustain constant participation in planting in 2003
19 cadre's leadership tree production  Desirable leadership gives positive effect on seedling production in 2004
20 cadre's leadership participation Desirable leadership gives positive effect on nursery participation in 2004 
21 IGA participants participation 77% of participants in forestry shared all IGA inputs for the first year 
22 IGA participants participation All the participants in forestry can be engaged in 1.5 IGA components
Note: *In the second year, participants mostly mastered hardening practice, then weeding or termite control was attached importance. 
 ** In the second year, amidst serious drought, many water sources depleted and this affected viability of seedlings for survival. 
 
In conclusion, three dimensions of the verified Model were found satisfactory as: 
1) coupling of forestry activities with IGAs has completely been achieved, 
2) participation in forestry activities has been kept through incentives from IGAs, and 
3) actual tree planting has been performed according to the efforts of the participants. 
 
In detailed analysis, the following has been found from the analysis by means of SPSS. 1 
 
 
                                                 
1 1A computer soft named "SPSS" is used for statistical analysis of the results obtained from a planned treatment, 
Here, multiple regressions have been calculated among the indepenent variables and the dependent variable. Test for 
the attribution of independency among the selected independent variables are also carried out using SPSS prior to 
delivering the multiple regression equations in Table 4-29. 
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TableH-4        Forestry Results and Related Social Factors in 2002/03

Name of Village

Nursery
raised
seedlings

Planted
seedlings
in the
village

Survived
stand in
the lots

administrative
character in the
village

Com-
mittee
member

Meeting
activity
meeting
frequency
/month

Participan
ts in
nursery
works

Participan
ts in out-
planting
works

Planting
experi-
ence of
villagers

mobi-lized
days /
year

nursery
works
hr/wk

01. Makonokaya 8,550 8,400 49.4 monopoly = 2 7 1 30 30 0.5 84 3
02. Siyamudima 9,035 4,200 20.2 chief too old = 3 10 1 40 85 0.3 60 1
03. Kaumbata 8,050 7,040 53.5 monopoly = 2 8 2 73 73 1.5 75 5
04. Mdala 4,800 3,900 54.5 monopoly = 2 10 2 30 55 0.3 82 3
05. Nanjiwa 7,087 6,466 60.5 transparency = 4 5 1 25 95 5.5 76 9
0. Chikoja 20,534 8,251 71.8 equitable = 5 20 1 83 83 2.5 105 3
07. Manjelo 8,319 8,288 83.5 transparency = 4 10 1 45 26 2 88 3
08. Teula 3,260 3,187 62.9 absence = 5 10 2 38 20 1 73 4
09. Chakana 6,900 3,000 0.5 monopoly = 2 4 2 25 15 0 55 4
10. Lemu 4,795 4,300 60 ordinary = 3 6 2 35 40 1.5 69 4
11. M. Ngondo 8,770 4,023 41.5 transparency = 4 9 2 36 56 0.5 73 3
12. Kammata 16,496 11,608 74.9 equitable = 1 10 1 40 90 3.8 92 4
13. Kumanda 11,842 4,739 75.6 ordinary = 3 10 1 33 33 1 80 4
14. T. Kenji 9,782 8,755 48.4 transparency = 4 10 1 35 50 2.5 77 4
15. Chilangali 8,634 8,201 58.4 absence = 1 10 1 23 37 1.5 84 3
16. D. Mbeza 11,999 7,556 57.8 ordinary = 3 10 0.8 35 41 1 68 3
17. Kamwendo 14,310 4,985 43.2 transparency = 4 10 0.5 31 92 1.8 70 4
18. Peter Bilila 5,720 4,976 74.9 ordinary = 3 10 0.5 33 72 2.5 81 5
19. Ndemanje 7,400 1,227 61.9 transparency = 4 10 1 25 79 1.8 74 18
20. S. Mpombe 6,334 5,830 74 equitable = 5 10 0.5 20 65 1.2 64 6
21. Kateya 9,628 9,250 25.9 monopoly = 2 8 1 30 33 2.2 90 8
22. Maluwa 5,200 4,900 53.6 absence = 1 10 2 17 62 0 57 8
23. Kumponda 6,125 5,800 68.1 transparency = 4 10 2 35 43 1.5 60 4
24. K.Chigumura 5,900 3,000 73.6 monopoly = 2 6 1 30 65 0.5 83 4
Note: absence; absence of chief in the village, ordinary; under ordinary administrative state, equitable; under equitable governance,

experience is evaluated at existing tree-planted area in villages, method of numerical conversion is given in Appendix.

Forestry Activities Organizational and Administrative Factors

Table H-5 Correlation among Results and Factors in the Figures 2002 / 03

indicators checked
Administr-
ative equity

Committee.me
mber

Meeting
Frequency

Nursery
Participant

Planting
Participant Planted day Nursery hrs.

Number Seedling
corr.Coefficient 0.455 0.61 0.587 0.186 0.378 0.532 0.075
significance x% 5% signif. 1% signif. 5% signif. 5% signif.
Kendoll's rank Coeficient 0.1 0.25 -0.1 0.1 0.15 0.3 0
Number Planted
corr. Coefficient 0.22 -0.288 0.376 0.075 0 0.538 0.213
significance x% 1% signif.
Kendoll's rank Coefficient 0.2 0.35 -0.35 0.2 -0.05 0.2 -0.05
Number Survived
corr. Coefficient 0.24 -0.326 0.265 0.3 0.052 0.433 -0.011
significance x% 5% signif.
Kendoll's rank Coefficient 0.25 0.5 0.05 0.3 0.1 0.45 0.05

Interrelations between administrative equity and dependent indicators in the above table
2002 /03 results Related
indicators :
Administrative Equity

Meeting
Frequency

Nursery
participation

Planting
participation

Nursery work
hours

Post-planting
Tending

correlation Coefficient -0.224 0.465 0.489 0.032 0.346
significance 5% 1% signif. 5% signif. 1% signif. - 5% signif.
Kendoll's rank Coefficient -0.45 0.45 0.5 -0.05 -0.05
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Table  H-6        Forestry Results and  Technical / Practical Factors 2002/03
Village Planting*

experience
Woodlot
dryness

Nursery
damages

Post-plant
tending

Termite
Damages Pit digging size

Availability
nursery water

01. Makonokaya 0.5 coarse sd. no damage goat brouse nesting shallow perennial flow
02. Siyamudima 0.3 granite rks insect dmg weeds drought standard normal supply
03. Kaumbata 1.5 coarse sd. termite scorched heavy attack shallow very scarce
04. Mdala 0.3 sandy clay termite goat brouse heavy attack shallow very scarce
05. Nanjiwa 5.5 sandy loam scorched goat brouse heavy attack standard normal supply
0. Chikoja 2.5 sandy loam burned basined drought standard ample all season
07. Manjelo 2 loam no damage basined no damage wider ample all season
08. Teula 1 loam no damage goat brouse slight dmg standard ample all season
09. Chakana 0 granite rks hardening weeds slight dmg narrow barely meeting
10. Lemu 1.5 sandy loam scorched scorched nesting shallow normal supply
11. M. Ngondo 0.5 coarse sd. hardening goat brouse nesting narrow barely meeting
12. Kammata 3.8 sandy loam insect dmg basined no damage deep pit normal supply
13. Kumanda 1 loam hardening goat brouse nesting standard very scarce
14. T. Kenji 2.5 coarse sd. termite scorched slight dmg standard normal supply
15. Chilangali 1.5 sandy clay no damage goat brouse slight dmg standard perennial flow
16. D. Mbeza 1 coarse sd. hardening weeded nesting deep pit very scarce
17. Kamwendo 1.8 granite rks hardening scorched drought shallow barely meeting
18. Peter Bilila 2.5 sandy loam termite weeded heavy attack wider normal supply
19. Ndemanje 1.8 sandy clay hardening goat brouse drought standard barely meeting
20. S. Mpombe 1.2 sandy loam scorched goat brouse slight dmg deep pit ample all season
21. Kateya 2.2 granite rks scorched weeded slight dmg standard perennial flow
22. Maluwa 0 sandy clay no damage weeds slight dmg wider perennial flow
23. Kumponda 1.5 sandy clay no damage goat brouse heavy atk standard perennial flow
24. K.Chigumura 0.5 sandy loam termite weeded no damage standard barely meeting

Note: * villager's planting experience was judged from the existing planted area (hectare).

Table H-7      Correlation among Forestry Results and Technical Factors 2002/03
Factors checked Experience Soil Moist. Nurs.damage P.P.Tending Termite Pit size Water avail.
Seedlings Raised
corr. Coefficient -0.31 -0.196 -0.574 0.267 -0.31 0.228 0.013
significance x% 1% signif.
Kendoll's rank coef. 0.45 -0.25 -0.45 0.3 -0.25 0.15 -0.1
Seedlings Planted
corr. Coefficient -0.425 -0.047 0.298 0.401 0.205 0.399 0.401
significance x% 5% signif. 5%3ignif 5% signif.
Kendoll's rank coef. 0.45 0.05 0.25 0.4 0.35 0.3 0.5
Number Survived
corr. Coefficient -0.255 0.842 0.093 0.594 0.224 0.535 0.109
significance x% 1% signif. 1% signif. 1% signif
Kendoll's rank coef. 0.35 0.9 0.1 0.65 0.25 0.6 0.15
Related factors Related factors Soil Dryness P.P.Tending Termite Pit size water avail.
Administrat.Equity
corr. Coefficient corr.Coefficient 0.368 0.589 0.062 0.408 0.212
significance 5% significance 5% 5% signif. 5% signif
Kendoll's rank coef. Kendoll's rank coef. 0.4 0.45 0.25 0.4 0.35

Planting Experience and other factors
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Table H-8         Forestry Results and Social Factors  2003/04

Name of Village
Nursery
seedlings

Planted
seedlings Survival rate

Participation
work Leadership

Experience
of planting

Firewood
scarcity

Food
Security

Committee
activeness

01. Makonokaya 1,710 1,158 67.7 3 weak only 1 exp. 1.1 1.4 2
02. Siyamudima 5,960 4,470 75 1 weak only 1 exp. 3.2 0.3 3
03. Kaumbata 1,100 560 50.9 5 good past nursery 2.4 1.6 1
04. Mdala

5,050 1,480 29.3 3 not appointed no past exp. 2.1 0.6 2
05. Nanjiwa 1,780 1,444 81.1 9 ordinary private lots 3.3 0.8 2
0. Chikoja 10,799 7,797 72.2 5 excellent well planted 1.1 0.7 2
07. Manjelo 7,900 6,582 83.3 3 ordinary few experi. 1.1 0.3 4
08. Teula 2,147 1,751 81.6 4 poblem only 1 exp. 1.2 0.4 3
09. Chakana 3,126 1,969 63 4 poblem no past exp. 1.1 0.3 3
10. Lemu 3,150 2,385 75.7 4 ordinary few experi. 2 0.3 4
11. M. Ngondo 1,350 1,040 77 3 good well planted 1 0.6 3
12. Kammata 12,043 11,598 96.3 6 excellent village lots 0.4 0.1 5
13. Kumanda 5,174 4,248 82.1 4 good well planted 1.6 0.8 2
14. T. Kenji 6,598 4,698 71.2 4 good village lots 1.1 0.1 5
15. Chilangali 6,496 5,759 88.7 3 theft habit only 1 exp. 1.3 0.5 3
16. D. Mbeza 4,611 3,232 70.1 3 ordinary only 1 exp. 2 0.7 2
17. Kamwendo 6,679 5,445 81.5 4 excellent well planted 2.3 2.6 3
18. Peter Bilila 1,226 983 80.2 5 ordinary well planted 1 0.2 3
19. Ndemanje 7,000 7,000 100 18 good few experi. 2.7 2.3 1
20. S. Mpombe 5,981 5,061 84.6 6 good few experi. 1.7 0.3 4
21. Kateya

2,204 1,683 76.4 8
good,renewe
d only 1 exp. 1.1 0.2 4

22. Maluwa 1,136 902 79.4 8 drunken only 1 exp. 1.1 1.1 1
23. Kumponda 1,621 1,208 74.5 4 weak few experi. 2.5 0.1 5
24. K.Chigumura 8,289 8,132 98.1 4 ordinary only 1 exp. 1 0.1 5

Table  H-9       Correlation among Forestry Results and Social Factors 2003/04

Seedling Number Participation Leadership
Administrativ
e Equity

Village past
Experience

Nursery
Water scarcity Food security

Committee
function

Number of Seedling
corr. Coefficient 0.051 0.868 0.516 0.28 -0.231 0.173 0.126
significance x% 1% signif. 1% signif.
Kendoll's rank coef. 0.2 0.25 0.35 0.2 0 0.1 0.15
Number Planted
corr. Coefficient 0.063 0.424 0.394 0.171 -0.236 -0.071 0.27
significance 5% 5% signif.
Kendoll's rank coef. 0.2 0.35 -0.1 -0.1 -0.2 0.15 0.35
Number Survived
corr. Coefficient 0.487 0.375 0.292 0.362 -0.215 0.229 0.426
significance 5% 5% signif. 5% signif. . 5% signif. 5% signif.
Kendoll's rank coef. 0.4 0.3 0.15 0.15 -0.1 0.15 0.25
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Table H-10   Forestry Results and Technical Factors Related to the Results (2003/04)
Villge Name Soil water-

tention character
Planting period
of out-planting

Hardening practice Weeding /
Clearing of
planting lot

Pit digging
depth of pits

Water supply
nursery water
source

01. Makonokaya granitic February partly done not at all 18cm 7.5
02. Siyamudima granitic February partly done once only 18cm 7.78
03. Kaumbata coarse sand February done. but short half weeded 12cm 11.67
04. Mdala granitic April failure of Hardening half weeded 9cm 13
05. Nanjiwa sandy loam February done. but short half weeded 11cm 7.5
0. Chikoja sandy clay February enough done well done 12cm 3.33
07. Manjelo sandy loam February done. but short half weeded 14cm 2
08. Teula loam January done. but short half weeded 15cm 7.78
09. Chakana sandy clay February failure of Hardening half weeded 16cm 7.27
10. Lemu sandy clay January medium done once only 11cm 7.14
11. M. Ngondo sandy loam February done. but short once only 17cm 12.5
12. Kammata sandy loam January enough done well done 30cm 3.85
13. Kumanda sandy clay February done. but short half weeded 19cm 8.33
14. T. Kenji sandy loam January partly done half weeded 16cm 7.5
15. Chilangali sandy clay March medium done mostly done 18cm 6.67
16. D. Mbeza sandy clay March partly done half weeded 30cm 8.57
17. Kamwendo sandy clay January medium done mostly done 24cm 8.89
18. Peter Bilila sandy loam February medium done half weeded 19cm 12
19. Ndemanje sandy clay March done. but short mostly done 16cm 2.67
20. S. Mpombe sandy clay February medium done half weeded 16cm 2.67
21. Kateya sandy clay January done. but short mostly done 18cm 9
22. Maluwa sandy clay March partly done once only 11cm 7.5
23. Kumponda coarse sand February done. but short once only 17cm 7.14
24. K.Chigumura sandy clay February done. but short once only 18cm 5

Table H-11   Correlation among the Results /Related Technical Indicators 2003/04
Forestry Performances Soil.moisture Planting date Hardening Weeding Pit depth Nursery water
Number Seedling
corr. Coefficient 0.083 0 0.44 0.609 0.408 0.645
significance x% 5% signif. 1% signif. 5% signif. 1% signif.
Kendoll's rank coef. - - - - - 0.25
Number Planted
corr. Coefficient 0.179 0.167 0.392 0.533 0.438 0.692
significance 5% 5% signif. 1% signif. 5% signif. 1% signif.
Kendoll's rank coef. 0.2 0.1 0.35 0.45 0.3 0.5
Number Survived
corr. Coefficient 0.53 0.26 0.541 0.277 0.446 0.462
significance 5% 1% signif. 1% signif. 1% signif. 1% signif.
Kendoll's rank coef. 0.45 0.2 0.5 0.15 0.45 0.3
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Table H-12  Numerical conversion of Table 4-38
Village Pot filled Pot sown participatio

n in
leadership
of cadres*

nursery
water

Village
Land Area

IGA
income

Distance to
nursery

01. Makonokaya 3 3 3 5 3 3 3 5
02. Siyamudima 2 1 1 2 3 3 3 4
03. Kaumbata 3 2 4 3 5 1 2 2
04. Mdala 4 3 4 3 5 1 3 2
05. Nanjiwa 2 4 2 3 3 1 4 4
0. Chikoja 1 1 2 1 1 1 2 1
07. Manjelo 3 3 2 3 1 4 2 3
08. Teula 2 3 4 3 3 3 3 2
09. Chakana 5 5 5 5 3 5 4 2
10. Lemu 4 3 4 3 3 1 4 3
11. M. Ngondo 5 5 5 4 5 3 4 3
12. Kammata 1 1 2 1 1 3 1 1
13. Kumanda 3 2 3 2 4 3 4 1
14. T. Kenji 2 3 3 2 3 5 3 2
15. Chilangali 2 3 2 3 3 5 2 2
16. D. Mbeza 3 3 2 3 4 4 4 3
17. Kamwendo 1 1 1 1 3 1 2 2
18. Peter Bilila 4 3 2 3 5 3 2 4
19. Ndemanje 2 3 3 2 1 3 2 2
20. S. Mpombe 5 5 3 4 1 4 3 2
21. Kateya 5 4 3 2 4 5 3 4
22. Maluwa 3 5 5 5 3 3 3 3
23. Kumponda 3 3 3 2 3 5 1 2
24. K.Chigumura 4 3 4 3 2 2 3 4
Note: by judgment of PIU staff from equitable attitude, good governance and capacity of dealing with daily issue

Table H-13  Correlation among the Results and Related Inicators 2004
correlation by
ordinary way

Pot filled Pot sown participatio
n to

leadership
of cadres

nursery
water

Land Area IGA
income

Distance to
nursery

pot filled - 0.73 0.602 0.609 0.385 0.258 0.472 0.34
pot sown - 0.648 0.385 0.158 0.385 0.485 0.285
participation - 0.632 0.158 0.026 0.396 -0.034
leadership - 0.226 0.18 0.487 0.425
nursery water - -0.091 0.354 0.241
Land Area - -0.065 0
IGA income - 0
Distance to N. -
Kendoll's C.
pot filled - 0.46 0.5 0.5 0.38 0.25 0.33 0.33
pot sown - 0.33 0.46 0.25 0.33 0.5 0.29
participation - 0.29 0.29 0 0.41 -0.08
leadership - 0.21 0.13 0.38 0.29
nursery water - 0.17 0.5 0.17
Land Area - 0.17 0
IGA income - 0.02
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Table H-14   Performances of IGA introduced 2002/03 (IGA-1) ans 2003/04 (IGA-2)

Nur-sery Planting IGA - 1 mem-ber IGQ - 2 mem-ber
01. Makonokaya 30 30 Goat 20 T.pump 45 10 3 4 3.5
02. Siyamudima 40 85 G.fowl 52 Goat 50 -12 4 3 3.5
03. Kaumbata 73 73 T.pump 43 Goat 20 10 3 5 4
04. Mdala 30 55 Apiary 25 T.pump 27 5 5 5 5
05. Nanjiwa 25 95 Apiary 20 Goat 20 5 4 3 3.5
0. Chikoja 83 83 T.pump 55 Goat 55 28 2 3 2.5
07. Manjelo 45 26 T.pump 45 GoatHB 45 0 2 3 2.5
08. Teula 38 20 T.pump 38 Goat 38 0 3 3 3
09. Chakana 25 15 Apiary 20 Goat 20 5 5 3 4
10. Lemu 35 40 T.pump 42 Goat 28 -7 3 4 3.5
11. M. Ngondo 36 56 G.fowl 22 T.pump 36 0 4 3 3.5
12. Kammata 40 90 Goat 40 T.pump 40 0 3 1 2
13. Kumanda 33 33 T.pump 10 G.fowl 33 0 3 3 3
14. T. Kenji 40 50 Apiary 40 T.pump 40 0 1 3 2
15. Chilangali 23 37 T.pump 23 Goat 23 0 3 2 2.5
16. D. Mbeza 35 41 G.fowl 35 Goat 35 0 4 3 3.5
17. Kamwendo 92 92 Apiary 30 Goat 30 32 2 3 2.5
18. Peter Bilila 72 72 Apiary 10 Goat 10 52 3 4 3.5
19. Ndemanje 79 79 Apiary 26 Goat 79 0 4 3 3.5
20. S. Mpombe 65 65 Goat 65 Goat 11 0 2 1 1.5
21. Kateya 30 33 T.pump 30 Goat 9 0 4 2 3
22. Maluwa 62 62 Goat 62 Goat 62 0 1 2 1.5
23. Kumponda 38 43 T.pump 38 Goat 11 0 1 2 1.5
24. K.Chigumura 30 65 T.pump 45 Goat 11 -15 3 4 3.5
24 villages 1,089 1,358 838 787 113 72 72 3

Mean IGA
Evaluation

Number of participants in the activitiesVillage Name difference
Nursery -

Evaluation
IGA-1

Evaluation
IGA-2

Table H-15Criteria to evaluate IGA performances into 5 ranks
Rank

1
2
3
4
5

goat rearing treadle pump bee keeping Guinea fowl Other IGA
2.3 2.5 3.6 4 -
2.9 3.2 3 3.5 3

Average achievement 2002/3
Average achievement 2003/4

Basis of Judgment
economic benefit from IGAs can now improve villager's livelihood and sustain forestry
though benefits have not been materialized, promising trend is observed ahead
villagers make efforts to improve livelihood with introduced IGAs, with positive prospect
expected result have not been realized, but villagers do not give up
no substantial result has been brought and villagers are disappointed

Table H-16     Correlation with Social factors and IGA Achievements
Evaluation Equity in A. Leadership Planting – 02/03 Planting – 03/04
IGA – 02/03 0.303 0.257 0.385 0.251
IGA – 03/04 0.369 0.383 0.331 0.408
IGA – 02/04 0.409 0.387 Planting 02 / 04 0.542
Inter-relations among selected indicators
　Indicator Number of Planted trees Mean IGA performance Equity in administration Leadership
Participation in IGAs -0.282 -0.358 -0.266 -0.241
No.of planted trees - 0.44 0.22 0.177
Mean IGA performance - - 0.409 0.387
Equity in administration - - - 0.989
Relation between IGA and Resource
performance of IGAs Resource for IGA-1 Resource for IGA-2
IGA – 02/03 0.645 0.082
IGA – 03/04 0.289 0.502
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Table H-17 Factor influencing the IGA performances (1)
1st year
I G A

2003
IGA-1

2004
IGA-1 Influenced Factors

d.o.  during
2003 ~ 2004

2nd year I G
A

2003
IGA-2 Influenced Factors

01. Makonokaya Goat 3 2 accostomed T.pump 4 mechanical problem
02. Siyamudima G.fowl 4 3 hatching issue favorable growth Goat 3
03. Kaumbata T.pump 3 3 Goat 5 skin disease
04. Mdala Apiary 5 2 tech. Poorness good colonizing T.pump 5 water shortage
05. Nanjiwa Apiary 4 4 tech. Poorness Goat 3
0. Chikoja T.pump 2 1 water shortage dyke created Goat 3
07. Manjelo T.pump 2 2 management Goat, HB 3
08. Teula T.pump 3 4 mechanical problem Goat 3
09. Chakana Apiary 5 5 tech. Poorness Goat 3
10. Lemu T.pump 3 3 Goat 4 diarhoea, theft
11. M. Ngondo G.fowl 4 4 damage by dogs T.pump 3
12. Kammata Goat 3 3 T.pump 1 management
13. Kumanda T.pump 3 3 G.fowl 3
14. T. Kenji Apiary 1 2 tech. Mastered T.pump 3
15. Chilangali T.pump 3 4 mechanical problem Goat 2 proliferation
16. D. Mbeza G.fowl 4 4 damage by dogs Goat 3
17. Kamwendo Apiary 2 3 good colonizing poor filtering Goat 3
18. Peter Bilila Apiary 3 2 good colonizing Goat 4 diarhoea, theft
19. Ndemanje Apiary 4 4 predator preval. Goat 3 predator preval.
20. S. Mpombe Goat 2 3 management theft Goat 1 management
21. Kateya T.pump 4 3 land dispute Goat 2 land dispute
22. Maluwa Goat 1 2 management theft Goat 2 theft
23. Kumponda T.pump 1 2 management crop diseases Goat 2 management
24. K.Chigumura T.pump 3 4 theft escalated theft Goat 4 theft

Note: figures of evaluation indicate: 5. stable management established, 4.  inputs are thoroughly utilized, 3. technically
established,.2. management remuneratively running, 5. favorable management results have been realized.

Table H-18 Relation between participatory attendants and evaluated performances

Nursery Planting IGA-1 IGA-2 mean IGA
01. Makonokaya 30 30 Goat 20 T.pump 45 10 4 3.5 3.5
02. Siyamudima 40 85 G.fowl 52 Goat 50 -12 3 3.5 3.5
03. Kaumbata 73 73 T.pump 43 Goat 20 10 5 4 4
04. Mdala 30 55 Apiary 25 T.pump 27 5 5 5 5
05. Nanjiwa 25 95 Apiary 20 Goat 20 5 3 3.5 3.5
0. Chikoja 83 83 T.pump 55 Goat 55 28 3 2.5 2.5
07. Manjelo 45 26 T.pump 45 GoatHB 45 0 3 2.5 2.5
08. Teula 38 20 T.pump 38 Goat 38 0 3 3 3
09. Chakana 25 15 Apiary 20 Goat 20 5 3 4 4
10. Lemu 35 40 T.pump 42 Goat 28 -7 4 3.5 3.5
11. M. Ngondo 36 56 G.fowl 22 T.pump 36 0 3 3.5 3.5
12. Kammata 40 90 Goat 40 T.pump 40 0 1 2 2
13. Kumanda 33 33 T.pump 10 G.fowl 33 0 3 3 3
14. T. Kenji 40 50 Apiary 40 T.pump 40 0 3 2 2
15. Chilangali 23 37 T.pump 23 Goat 23 0 2 2.5 2.5
16. D. Mbeza 35 41 G.fowl 35 Goat 35 0 3 3.5 3.5
17. Kamwendo 92 92 Apiary 30 Goat 30 32 3 2.5 2.5
18. Peter Bilila 72 72 Apiary 10 Goat 10 52 4 3.5 3.5
19. Ndemanje 79 79 Apiary 26 Goat 79 0 3 3.5 3.5
20. S. Mpombe 65 65 Goat 65 Goat 11 0 1 1.5 1.5
21. Kateya 30 33 T.pump 30 Goat 9 0 2 3 3
22. Maluwa 62 62 Goat 62 Goat 62 0 2 1.5 1.5
23. Kumponda 38 43 T.pump 38 Goat 11 0 2 1.5 1.5
24. K.Chigumura 30 65 T.pump 45 Goat 11 -15 4 3.5 3.5
24 villages 1,089 1,358 838 787 113 72 3 3

Village Name
Participants in Pilot Activities Evaluation

IGA - 1 IGQ - 2
member *
difference
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Table H-19 Achievement of Pilot Activities as of September 2004

Items Forest sp. /
person

AF specie /
person

Village / Year 02/03 03/04 02/03 03/04 02/03 03/04 02/03 03/04 02/03 03/04 02/04 02/04
01. Makonokaya 30 31 10,937 990 365 32 2,160 168 72 5 397 77
02. Siyamudima 85 53 7,785 4,470 92 84 1,440 0 17 0 176 17
03. Kaumbata 73 21 8,613 560 118 27 400 0 5 0 145 5
04. Mdala 30 55 5,140 1,480 171 27 2,160 0 72 0 198 72
05. Nanjiwa 25 30 3,778 1,444 151 48 1,900 0 76 0 199 76
0. Chikoja 49 83 9,130 5,917 186 71 541 1,880 11 23 258 34
07. Manjelo 38 49 8,556 3,985 225 81 540 2,597 14 53 306 67
08. Teula 32 21 8,702 1,471 272 70 0 280 0 13 342 13
09. Chakana 25 17 6,564 1,969 263 116 36 0 1 0 378 1
10. Lemu 35 20 8,759 2,385 250 119 441 0 13 0 370 13
11. M. Ngondo 36 19 5,906 1,040 164 55 1,500 0 42 0 219 42
12. Kammata 90 40 14,577 7,598 162 190 13,666 4,000 152 100 352 252
13. Kumanda 20 30 6,957 2,548 348 85 4,538 1,700 227 57 433 284
14. T. Kenji 50 23 13,506 3,501 270 152 1,569 1,197 31 52 422 83
15. Chilangali 36 25 8,957 5,759 249 230 1,164 0 32 0 479 32
16. D. Mbeza 41 37 7,556 1,701 184 46 0 1,531 0 41 230 41
17. Kamwendo 92 86 6,391 2,130 69 25 2,079 3,315 23 39 94 61
18. Peter Bilila 72 24 5,605 983 78 41 339 0 5 0 119 5
19. Ndemanje 79 31 1,257 0 16 0 80 7,000 1 226 16 227
20. S. Mpombe 89 40 7,806 1,741 88 44 2,576 3,320 29 83 131 112
21. Kateya 33 50 11,862 1,444 359 29 138 239 4 5 388 9
22. Maluwa 21 36 5,982 783 285 22 1,546 119 74 3 307 77
23. Kumponda 38 29 5,892 1,208 155 42 540 0 14 0 197 14
24. K.Chigumura 30 29 3,209 1,132 107 39 800 7,000 27 241 146 268
Total villages 1,150 880 183,427 56,239 160 64 40,153 34,346 35 39 223 74

Forest sp.
/ person

AF specie
/ person

Village / Year 02/04 02/04
01. Makonokaya 397 77 198 39 18 4 2.7 67% 0.5 3.30% 14.90% 54%
02. Siyamudima 176 17 88 8 20 3 2.8 92% 0.3 0.70% 13.80% 41%
03. Kaumbata 145 5 72 3 26 22 2.1 9% 0.1 0.30% 7.90% 42%
04. Mdala 198 72 99 36 40 16 1.5 9% 0.4 0.60% 3.70% 14%
05. Nanjiwa 199 76 100 38 18 17 1.2 7% 0.4 1.30% 6.50% 23%
0. Chikoja 258 34 129 17 29 7 3.4 48% 0.5 1.10% 11.70% 39%
07. Manjelo 306 67 153 34 15 3 2.8 94% 0.6 3.70% 18.80% 65%
08. Teula 342 13 171 7 14 4 2.3 57% 0.1 0.20% 16.40% 19%
09. Chakana 378 1 189 1 12 2 1.9 96% 0 0.10% 16.00% 42%
10. Lemu 370 13 185 6 36 23 2.5 11% 0.1 0.10% 7.00% 6%
11. M. Ngondo 219 42 109 21 13 3 1.6 52% 0.3 1.50% 12.00% 34%
12. Kammata 352 252 176 126 12 3 5 166% 3.5 5.80% 41.60% 27%
13. Kumanda 433 284 216 142 16 2 2.1 107% 1.2 10.80% 13.40% 54%
14. T. Kenji 422 83 211 42 2 2 3.8 191% 0.6 4.00% 191%% 65%
15. Chilangali 479 32 240 16 5 3 3.3 110% 0.2 2.30% 66.20% 76%
16. D. Mbeza 230 41 115 21 4 3 2.1 69% 0.3 3.00% 52.10% 95%
17. Kamwendo 94 61 47 31 33 7 1.9 27% 1.1 7.30% 5.80% 100%
18. Peter Bilila 119 5 59 2 9 2 1.5 74% 0.1 0.40% 16.50% 66%
19. Ndemanje 16 227 8 113 34 3 0.3 9% 1.4 14.90% 0.80% 100%
20. S. Mpombe 131 112 66 56 4 4 2.1 54% 1.2 7.30% 53.70% 99%
21. Kateya 388 9 194 4 2 1 3 299% 0.1 2.00% 149.70% 100%
22. Maluwa 307 77 153 38 8 1 1.5 152% 0.3 2.10% 19.00% 46%
23. Kumponda 197 14 98 7 6 2 1.6 80% 0.1 0.20% 26.60% 13%
24. K.Chigumura 146 268 73 134 8 1 1 98% 1.6 3.90% 12.20% 18%
Total villages 223 74 112 37 384 138 2.2 39% 0.6 1.00% 14.00% 35%

% of
partici-
pants to
total hh.

survived
equivalen
t forestry
area(ha)

contribu-
tion to
current
lot (%)

survived
equivalen

t AF
area(ha)

contribu-
tion to

planned
plot (%)

Survived Agro-
Forestry Seedlings

per participants

% equi-
valent to
planned
forestry

Out-Planting
Participants

Survived Forestry
Species

Survived Forestry
Seedlings per
participants

Survived Agro-
forestry Species

Forest
performa
nce % of

target

AF
performa
nce % of

target

afffore-
station
planned

(ha)

current-ly
avai lable
lot (ha)



 

Table H-20 Village Differentiation in Nursery Seedling Production

Village / Year 02/03 03/04 04/05 mean trend 02/03 03/04 04/05 .trend state aiming at
Kam'mata 1 1 3 1.7 constant 28.2 12 10.9 constant solidarity wood
Chikoja 10 2 1 4.3 ascend 9.7 10.8 11.9 ascend 2 nurseries wood
Tamvekenji 2 11 6 6.3 recover 15.1 6.6 8.8 recover willingness wood
Kumanda 5 13 4 7.3 recover 11.5 6.2 9.5 recover willingness A.F.
Makonokaya 3 7 12 7.3 descend 13.4 7 6.1 descend willingness wood
Siyamdima 11 6 7 8 constant 9.2 7.5 8.2 constant willingness firewood
Chilangali 8 12 5 8.3 recover 10.1 6.4 8.8 recover willingness wood
Kamwendo 15 9 2 8.7 ascend 8.5 6.7 11.1 ascend 2 nurseries firewood
Manjero 13 5 11 9.7 constant 9.1 7.9 7 constant willingness firewood
S. Mpombe 6 2 22 10 big fall 10.4 9.2 2.1 big fall exhausted wood
Nanjiwa 7 17 10 11.3 recover 10.3 5 7.2 recover willingness wood
Ndemanje 24 8 8 13.3 ascend 1.3 7 7.7 ascend willingness A.F.
Kaumbata 9 19 13 13.7 recover 9.9 4.1 6.1 recover exhausted unknown
D. Mbedza 17 10 14 13.7 constant 7.6 6.6 6 constant unstable unknown
Lemu 12 14 17 14.3 constant 9.2 5.5 4.1 slump inert A.F.
K.Chigumula 24 4 16 14.7 big fall 4 8.3 4.6 slump unstable unknown
Kateya 4 23 19 15.3 recover 12 2.2 3.3 falling unstable unknown
Teula 14 24 9 15.7 recover 8.7 2.1 7.3 slump inert unknown
Kumponda 22 15 15 17.3 constant 6.4 5.5 5.1 slump inert unknown
M. Ngondo 16 18 21 18.3 constant 8.5 5.4 2.5 falling exhausted unknown
Peter Bilila 20 18 18 18.7 constant 7.1 4.4 3.6 falling inert no target
Mdala 20 21 20 20.3 constant 7.3 3.1 3.2 falling unstable no target
Maluwa 18 22 23 21 constant 7.5 2.5 1.7 falling laziness no target
Chakana 21 20 24 21.7 constant 6.6 3.1 1.3 falling laziness no target
Note: AF: agro-forestry,  fw: firewood, unstable governance is derived from death/ change of chiefs etc.
village group forest-

based
earnings

other
income
earnings

nursery * working
hours in
nursery
**

working
days in
nursery
***

equity /
leadership

% of
villagers
mobilizab
le*4

Upper ranked
8 villages

5 3 42 69 4 3.5 / 3.8 31.7

Middle ranked
8 villages

3 5 33 62 4.6 3.1 / 3.1 22.1

Lower ranked
8 villages

0 8 28 53 3.6 2.4 / 2.1 27.9

Note: * 3years average / village, ** annual average / village,*** in-season weekdays for nursery labor, *4: % of stove installed
village group Survived

seedlings
#

Created
woodlot
(ha)

Plantable
area
(ha)#2

Remainin
g
woodlot(h
a)

Agroforest
ry practice
(ha)

% of A.F
crop field

Upper ranked
8 villages

6,699 2.6
/village

8.4
/village

3.9
/village

1.0 /village 6.10%

Middle ranked
8 villages

4,474 1.3
/village

9.1
/village

9.5
/village

0.7 /village 4.60%

Lower ranked
8 villages

2,473 0.7
/village

6.5
/village

3.9
/village

0.2 /village 1.10%

Note: #: out-planted per village in 2002/03 ~ 2003/04, #2: both communal and individual area for creating woodlots, 

state of propelling forceRank of nursery seedling raising Raised nursery seedling (1,000)
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ANNEX I.  VNRM Model, Summary of Components 

and Roles of Counterpart Agencies 























 

 

 

 

 

 

 

 

 

 

 

ANNEX J.   Guideline for JOCV 
 



 J1-1

ANNEX J-1 
Table 1 Implemented and Envisaged Support for Pilot and Applied Activities in the Study Area 

year Community 
Empowerment 

Capacity Building of 
Extension staff 

Facilitation of 
Extension Activities 

Supply of Initial IGA 
and AF Investment 

2002 Workshop, training, 
study-tour,  

Training in Kenya for 
3 PIU staffs 

Car hiring for visiting 
target villages 

Input supply for 
nursery and IGAs 

2003 Demonstration, 
inter-location 
monitoring  

Training in Kenya for 
5 PIU staffs 

Car hiring for visiting 
target villages 

Input supply for 
nursery and IGAs 

2004 Demonstration, 
inter-location 
monitoring  

Training in Japan for 
2 forestry staffs 

Car hiring , supply of 4 
motor-bikes 

Input supply for 
nursery and IGAs 

2005 Seminar, training, 
mutual monitoring 

O.J.T. provided by 
related local agencies

Use of 4 motor-bikes 
by self fuel supply 

Self-supply by the 
villagers concerned 

2006 Seminar, training, 
mutual monitoring * 

Domestic training for 
3 PMU staffs * 

Use of motor-bikes and 
bicycles 

Application of local 
institutional funds 

2007 Seminar, training, 
mutual monitoring * 

Domestic training for 
3 PMU staffs * 

Use of motor-bikes and 
bicycles 

Application of local 
institutional funds 

2008 Seminar, training, 
mutual monitoring * 

Domestic training for 
3 PMU staffs * 

Use of motor-bikes and 
bicycles 

Application of local 
institutional funds 

Note: * in the case of agreement with donor(s) on assistance, part of the self-help can be substituted by alternatives, 
such as adding study tour for community empowerment, training in foreign countries for capacity building of staffs, 
additional motor-bike or bicycle supply through foreign assistance and some input replenishment for supply of inputs. 
PMU: project management unit covering target (24) villages in the Pilot Study. OJT: on the job training of office staff 
 

Table2 Roughly estimated cost requirement to implement the above-tabulated actions 
        Unit: million MK 

year Community 
Empowerment 

Capacity Building of 
Extension staff 

Facilitation of 
Extension Activities

Supply of Initial IGA 
and AF Investment 

2002 1  2 6 10 
2003 1 3 6 8 
2004 1  3 5 6 
2005 0.5 1 1 0 
2006 0.5 (1.5) 1 (3) 1 (6) 0 (6) 
2007 0.5 (1.5) 1 (3) 1 (6) 0 (4) 
2008 0.5 (1.5) 1 (3) 1 (6) 0 (2) 

Note: bracketed figures indicate the envisaged cost incurred by donors programs with the budget borne by GOM. In 
this case, the increment borne by potential donor(s) is to be appropriated for vertical expansion inside the Study Area. 
 

Table 3 Plausible Support for Pilot and Applied Activities adjacent to the Study Area 
year Community 

Empowerment 
Capacity Building of 

Extension staff 
Facilitation of 

Extension Activities 
Supply of Initial IGA 
and AF Investment 

2005 Workshop, training, 
study-tour, monitoring 

Training in Kenya 
/SA for 3 PMU staffs

Use of motor-bikes 
and bicycles 

Input supply for 
nursery AF and IGAs

2006 Workshop, training, 
study-tour, monitoring 

Training in Kenya 
/SA for 3 PMU staffs

Use of motor-bikes 
and bicycles 

Input supply for 
nursery AF and IGAs

2007 Workshop, training, 
study-tour, monitoring 

Training in Kenya 
/SA for 3 PMU staffs

Use of motor-bikes 
and bicycles 

Input supply for 
nursery AF and IGAs

2008 Workshop, training, 
study-tour, monitoring 

Training in Kenya 
/SA for 3 PMU staffs

Use of motor-bikes 
and bicycles 

Input supply for 
nursery AF and IGAs

2009 Workshop, training, 
study-tour, monitoring 

Training in Kenya 
/SA for 3 PMU staffs

Use of motor-bikes 
and bicycles 

Input supply for 
nursery AF and IGAs

2010 Workshop, training, 
study-tour, monitoring 

Training in Kenya 
/SA for 3 PMU staffs

Use of motor-bikes 
and bicycles 

Input supply for 
nursery AF and IGAs

2011 Seminar, training, 
mutual monitoring * 

Training in donor 
country for 3 PMU staff

Use of motor-bikes 
and bicycles 

Application of local 
institutional funds 

 



 J1-2

Note: monitoring is scheduled in inter-location tours. Part of motor-bikes and bicycles may depend on supply by 
donor(s).  
 

Table4 Roughly estimated cost requirement to implement the above-tabulated actions 
        Unit: million MK 

year Community 
Empowerment 

Capacity Building of 
Extension staff 

Facilitation of 
Extension Activities

Supply of Initial IGA 
and AF Investment 

2005 0.8 1.6 4 8 
2006 0.8 2.4 4 8 
2007 0.8 2.4 4 8 
2008 0.8 1.6 4 8 
2009 0.8 2.4 4 8 
2010 0.8 2.4 4 8 
2011 0.8 0 4 0  

Note: The amount does not include administrative costs or sub-contract margins incurred by the related government 
offices and NGOs. As a base of estimation, 20 villages for TA Kuntaja and 20 others in TA. Kapeni are to be covered 
for 6 years where the same rate of cost as experienced in the Pilot Study. Detailed estimation of the project cost is 
difficult at this stage because precise plan depends on the site specific nature of resource availability. 
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