
I 

Analysis of Research-Extension-Farmer Linkage in 
North West Ethiopia 

The Case of Participatory Finger Millet Technology 
Development and Delivery in Mecha Wereda of the 

Amhara Region 

A Thesis Submitted to College of Development Studies 
Institute of Regional and Local Development Studies 

School of Graduate Studies 
Addis Ababa University 

In Partial "~ulfillment of the Requirements for the Degree 
of Master of Arts in Regional and Local Development Studies 

By 
Shimelis Altaye Bogale 

July 2010 

Addis Ababa University 

I 

Analysis of Research-Extension-Farmer Linkage in 
North West Ethiopia 

The Case of Participatory Finger Millet Technology 
Development and Delivery in Mecha Wereda of the 

Amhara Region 

A Thesis Submitted to College of Development Studies 
Institute of Regional and Local Development Studies 

School of Graduate Studies 
Addis Ababa University 

In Partial "~ulfillment of the Requirements for the Degree 
of Master of Arts in Regional and Local Development Studies 

By 
Shimelis Altaye Bogale 

July 2010 

Addis Ababa University 



ADDIS ABABA UNIVERSITY 

School of Graduate Studies 

College of Development Studies 
Institute of Regional and Local Development Studies 

Analysis of Research-Extension-Farmer Linkage in North West 

Ethiopia 

'tile Case of Participatory Finger Millet Technology Development and 
Delivery in Mecha Wereda of the Amhara Region 

By 

Shimelis Altaye Bogale 

Approved by Board Examiners: 

Chairman, Graduate Committee 

2) T.::~,,~ <-\,. ~~ HL,~."",-'f"'" 
Academic Advisor 

3) 

Signature 

U-='=---_l.-=-"----'--v-e--- _cy-=""' ",,"--='--_( ?---,I--=o} ( ( Q 

Signatur e 

S igr'lature---

July 2010 

Addis Aba ba 

ADDIS ABABA UNIVERSITY 

School of Graduate Studies 

College of Development Studies 
Institute of Regional and Local Development Studies 

Analysis of Research-Extension-Farmer Linkage in North West 

Ethiopia 

'tile Case of Participatory Finger Millet Technology Development and 
Delivery in Mecha Wereda of the Amhara Region 

By 

Shimelis Altaye Bogale 

Approved by Board Examiners: 

Chairman, Graduate Committee 

2) T.::~,,~ <-\,. ~~ HL,~."",-'f"'" 
Academic Advisor 

3) 

Signature 

U-='=---_l.-=-"----'--v-e--- _cy-=""' ",,"--='--_( ?---,I--=o} ( ( Q 

Signatur e 

S igr'lature---

July 2010 

Addis Aba ba 



ACKNOWLEDGEMENTS 

Firt and foremost let me prai se and honor the almi ghty God for the opportunity and capacity he gave 
unt6me realize my aspiration. 

Sevtral individuals and organizations deserve acknowledgement fo r the ir contributio ns to the study. I fee l 
g reat to express my unshared thanks to Dr. Ignatius Mberengwa who put me in the ri ght track of the 
reselrch. Successful completion of thi s study would have been very difficu lt without his generous time 
devction from the inception o f the research idea till the final write up of the thesis. I would a lso like to 
carry my grat itude to Dr. Workneh Negatu for his const ructive and extremely useful comments to this 
interes ting, yet very vast and complex research issue. 

I am greatly indebted to McKn ight Foundation Coll aborat ive Crops Research Project for granting me 
resealth fund to undertake this st udy. Specially, it is indecent to skip without acknowledging Dr. 
Getachew Belay, former PI of McKni ght project, Dr. Adefres, Dr. Kebebew Assefa, act ing PI of the 
project. I a lso would like to thank Amhara Region Agricultural Research Institute (ARARl) for granting 
me li ving expenses. I remain extending my appreciat ion to ARARI and Adet Agricultural Research 
Center staffs for facilitating my s tudy. Though· not to exclude others, my es pecia l thanks goes to Ato 
Tes fayc Abebe, Director of AA RC, Dr. Fentahun Mengistu, Director General of ARAR I, Dr. Wuletaw 
Taddesc, senior wheat breeder in CYM MIT, who encouraged me whil e was in course work and research 
undeltak ing. 

I would also like to carry my gratitude to Mecha Wereda office of Agri culture and Rura l Development 
s taffs for providing me with re lcvant secondary in formation and faci litating the fiel dwork. 

I wish to extend my gratitude to sampl e respondent researchers, extension agents, fanners and key­
informants, focus group discuss ion participants for their valuabl e cooperation during data collecti on in 
responding to all questions with pati ence and gave the necessary in formation for thi s research work. 

I am al so indebted to enumerators, my fell ow friends and researchers in AARC who encouraged me wh ile 
I was in course work and research undertaking a,pa lt from their genuine collecti on of data. Spec ia ll y, it is 
indecent to skip without acknowledging Ato Derej e Andargi e, Fikremari am Asaregew, Dereje Belay, 
Ze lalaem Taddese, Mi sganaw Fentie, Liyew Mekuria, and Dan iel Til ahun . 

Finally, I would li ke to express my deepest thanks to my fa mili es fo r bei ng with me all the time providing 
me a mOI'al SUppOit and encouragement. Special thanks arc given to my el der brothers, Anteneh Altaye 
and Asami new Altaye. I would al so like to carry my gratitude to my fri end , Wlrt Alem Seyoum for her 
invaluable encouragement th roughout the study period . 

ACKNOWLEDGEMENTS 

Firt and foremost let me prai se and honor the almi ghty God for the opportunity and capacity he gave 
unt6me realize my aspiration. 

Sevtral individuals and organizations deserve acknowledgement fo r the ir contributio ns to the study. I fee l 
g reat to express my unshared thanks to Dr. Ignatius Mberengwa who put me in the ri ght track of the 
reselrch. Successful completion of thi s study would have been very difficu lt without his generous time 
devction from the inception o f the research idea till the final write up of the thesis. I would a lso like to 
carry my grat itude to Dr. Workneh Negatu for his const ructive and extremely useful comments to this 
interes ting, yet very vast and complex research issue. 

I am greatly indebted to McKn ight Foundation Coll aborat ive Crops Research Project for granting me 
resealth fund to undertake this st udy. Specially, it is indecent to skip without acknowledging Dr. 
Getachew Belay, former PI of McKni ght project, Dr. Adefres, Dr. Kebebew Assefa, act ing PI of the 
project. I a lso would like to thank Amhara Region Agricultural Research Institute (ARARl) for granting 
me li ving expenses. I remain extending my appreciat ion to ARARI and Adet Agricultural Research 
Center staffs for facilitating my s tudy. Though· not to exclude others, my es pecia l thanks goes to Ato 
Tes fayc Abebe, Director of AA RC, Dr. Fentahun Mengistu, Director General of ARAR I, Dr. Wuletaw 
Taddesc, senior wheat breeder in CYM MIT, who encouraged me whil e was in course work and research 
undeltak ing. 

I would also like to carry my gratitude to Mecha Wereda office of Agri culture and Rura l Development 
s taffs for providing me with re lcvant secondary in formation and faci litating the fiel dwork. 

I wish to extend my gratitude to sampl e respondent researchers, extension agents, fanners and key­
informants, focus group discuss ion participants for their valuabl e cooperation during data collecti on in 
responding to all questions with pati ence and gave the necessary in formation for thi s research work. 

I am al so indebted to enumerators, my fell ow friends and researchers in AARC who encouraged me wh ile 
I was in course work and research undertaking a,pa lt from their genuine collecti on of data. Spec ia ll y, it is 
indecent to skip without acknowledging Ato Derej e Andargi e, Fikremari am Asaregew, Dereje Belay, 
Ze lalaem Taddese, Mi sganaw Fentie, Liyew Mekuria, and Dan iel Til ahun . 

Finally, I would li ke to express my deepest thanks to my fa mili es fo r bei ng with me all the time providing 
me a mOI'al SUppOit and encouragement. Special thanks arc given to my el der brothers, Anteneh Altaye 
and Asami new Altaye. I would al so like to carry my gratitude to my fri end , Wlrt Alem Seyoum for her 
invaluable encouragement th roughout the study period . 



Table of Contents 

Contents 
Pages 

Acknowledgements ... ...... .. ............. .. ... ... ..... .. ......... ... ... ........... .. ............. .. .. .. .................................. i 
Table of Contents ..... ............................ ......................................... ... ............ ......... .... ................... ii 
List of Tables ... ........ ... .... ......... ................. ....... .. .... ....................................... ....... ..... .... ..... ..... ...... v 
List of Figures ........................... ... ... .. ...... ................ ....... ...... .. ................ ...... ..... ................... ......... vi 
Acronyms and Abbrev iations ........................ ..... ............................ ..... ............. ......... .................. v ii 
Abstract .. ... .. .. ... ... ............ ....... ... ... ........................................................ .... ..... ... ... ........ ............. v ii i 
C hapter One: Introduction .................. ............... ........ ...... ............ ..... ... .. ... ... ... ...... .......... .... .... .. 1 
I . I Background to the Study .......... .. .... ... .. ... : ................................................ .. ........ .. .................... I 
1.2 Statement of the Problem ................ ........ ........................... .. ....... ... .......... .. ... ........................ .. 2 
1.3 Objectives of the Study .......... .. .. .. ........ .......... .................................................. ... ........ ......... ... 4 
1.4 Research Questi ons ................. ... .. ... ... ................. .. ........................ .... ........... .... ...... ... ..... ..... .. .. 5 
1.5 Significance of the Sludy .... .. ................ .. .... ......... .......................... .. ........... ... .. .... ......... .......... . 6 
1.6 Scope and Limitat ion of the Study .......... .. .. .. ... ......... ....................................... ..... ........ .. .. ...... 6 
1.7 Organ ization of the Thesis .......... ... ................ ................. ...... .. ............. ............................ ........ 6 
Chapter Two: Review of Literature ........................... ............................. .... .. .. ........... .......... .... 7 
2. 1 Definitions of Key Operat iona l Concepts .. ....... ................................... ..... ... .... .. ....... ... ... ........ 7 
2.2 Theoretica l Perspect ives of Research- Extension- Fanners' Linkage ....................... ... .... .... ... 8 

2.2. 1 Purposes and Principles of Research- Extension- Farmers' Linkage .................. ..... ... 8 
2.2.2 Li nkage Types and Mechan isms .... ... ...... .. .... ........................................... ... ... ...... .... ... 9 
2.2.3 Research-Extens ion-Fann er Li nkage and Technology Transfer Models .. ... .. .... ......... 9 
2.2.4 Management and Approaches of Lin kage Mechanisms ....................... .... ....... ... ....... 12 

2.3 Empirical Literatures .............. ... .. .... .. ... ...... ... ... ....................... ................... ... ... ..................... 14 
2.3. 1 Genera l Review of Empirica l Studies .. ................................... ...... .... .. .... .. .. .. ..... .... ... 14 
2.3.2 Empirical Rev iew of Studies Conducted in Ethiopia ............ ... ... ............... .. ... .... .. .... 20 
2.3.3 Finger Mi ll et Production in th e Amhara Reg ion of Ethi opia ............ ... .... .. .. .. .. .. ....... 23 
2.3.4 Conceptual Framework ......... .... .. ..... ................ .. ............................ .. .............. ........... 24 

C haptcr Th ree: Rescarch Methodology .................... .. ... .. .. ... .. ............... ..... ... .......... .... ..... .... .. 26 
3. 1 Description of the Study Area ....... ..... .. .... .. ... .. .. .. ...... ..... .. ................... .. ........ .. ........ ............. 26 

11 

Table of Contents 

Contents 
Pages 

Acknowledgements ... ...... .. ............. .. ... ... ..... .. ......... ... ... ........... .. ............. .. .. .. .................................. i 
Table of Contents ..... ............................ ......................................... ... ............ ......... .... ................... ii 
List of Tables ... ........ ... .... ......... ................. ....... .. .... ....................................... ....... ..... .... ..... ..... ...... v 
List of Figures ........................... ... ... .. ...... ................ ....... ...... .. ................ ...... ..... ................... ......... vi 
Acronyms and Abbrev iations ........................ ..... ............................ ..... ............. ......... .................. v ii 
Abstract .. ... .. .. ... ... ............ ....... ... ... ........................................................ .... ..... ... ... ........ ............. v ii i 
C hapter One: Introduction .................. ............... ........ ...... ............ ..... ... .. ... ... ... ...... .......... .... .... .. 1 
I . I Background to the Study .......... .. .... ... .. ... : ................................................ .. ........ .. .................... I 
1.2 Statement of the Problem ................ ........ ........................... .. ....... ... .......... .. ... ........................ .. 2 
1.3 Objectives of the Study .......... .. .. .. ........ .......... .................................................. ... ........ ......... ... 4 
1.4 Research Questi ons ................. ... .. ... ... ................. .. ........................ .... ........... .... ...... ... ..... ..... .. .. 5 
1.5 Significance of the Sludy .... .. ................ .. .... ......... .......................... .. ........... ... .. .... ......... .......... . 6 
1.6 Scope and Limitat ion of the Study .......... .. .. .. ... ......... ....................................... ..... ........ .. .. ...... 6 
1.7 Organ ization of the Thesis .......... ... ................ ................. ...... .. ............. ............................ ........ 6 
Chapter Two: Review of Literature ........................... ............................. .... .. .. ........... .......... .... 7 
2. 1 Definitions of Key Operat iona l Concepts .. ....... ................................... ..... ... .... .. ....... ... ... ........ 7 
2.2 Theoretica l Perspect ives of Research- Extension- Fanners' Linkage ....................... ... .... .... ... 8 

2.2. 1 Purposes and Principles of Research- Extension- Farmers' Linkage .................. ..... ... 8 
2.2.2 Li nkage Types and Mechan isms .... ... ...... .. .... ........................................... ... ... ...... .... ... 9 
2.2.3 Research-Extens ion-Fann er Li nkage and Technology Transfer Models .. ... .. .... ......... 9 
2.2.4 Management and Approaches of Lin kage Mechanisms ....................... .... ....... ... ....... 12 

2.3 Empirical Literatures .............. ... .. .... .. ... ...... ... ... ....................... ................... ... ... ..................... 14 
2.3. 1 Genera l Review of Empirica l Studies .. ................................... ...... .... .. .... .. .. .. ..... .... ... 14 
2.3.2 Empirical Rev iew of Studies Conducted in Ethiopia ............ ... ... ............... .. ... .... .. .... 20 
2.3.3 Finger Mi ll et Production in th e Amhara Reg ion of Ethi opia ............ ... .... .. .. .. .. .. ....... 23 
2.3.4 Conceptual Framework ......... .... .. ..... ................ .. ............................ .. .............. ........... 24 

C haptcr Th ree: Rescarch Methodology .................... .. ... .. .. ... .. ............... ..... ... .......... .... ..... .... .. 26 
3. 1 Description of the Study Area ....... ..... .. .... .. ... .. .. .. ...... ..... .. ................... .. ........ .. ........ ............. 26 

11 



3.1.1 Overview of West Gojam Zone .................................................. ........ ...................... 26 
3.1.2 Description of the Study Wereda 'Mecha ' ...................... ......................................... 26 

3.1.2. 1 Location .................................................................................. .. .................. 26 
3. 1.2.2 Phys ica l Characteristics .............................................................................. 27 
3.1.2.3 Socio-economic Characteristics ......................................... .. ...................... 28 
3. 1.2 .4 Institutional Character istics ...................................... .......... ...... .......... ........ 29 

3.2 The Research Des ign ...... .. ... .... .................... .. ..... ... ...... ................... .. .................................... 3 1 
3.3 Sample, Sampling Procedure and Sample Size ....................... ........................ ..................... 32 
3.4 Data Co llection Methods ....... .... ............................................. ........... .. ... .. ....... ........ ............. 34 
3.5 Pre-Testi ng and Adm inistration of Instruments ................................. .. .. .... ............ ... .......... .. 35 
3.6 Methods of Data Analysis and Econometric model used .... .. ... ........ .... .. .... ... ... ..... ....... ......... 36 
3.7 Definitions of Variab les and Working Hypothesis .............................................. .. .............. . 39 
Chapter Four: Results and Discussion ................................ ... ...... ........................ .. .......... ...... 40 
4. 1 Introduction .............................. ............... ... .......................................... ... .... .......................... 40 
4.2 Influence of Independent Variab les on Joint Participations of Resea rchers, 

Extension Agents, and Farm ers in Linkage Mechanisms .......... .................. .. .. .......... .. 41 
4.2. 1 Househo ld Demographic Characteristics of Sampled Farmers .. .... .. .... ......... .. .......... 41 
4.2.2 Farmers' In stitut ional Characteristics/ Env ironme nt ...................... ..................... ... .. . 45 
4.2.3 Socio-Econom ic Characterist ics ......................................... ........... .. ............... ............ 49 
4.2.4 Persona l Characteri stics of Technology Transfe r Agents ....... .... .. ................... ........ 5 1 
4.2.5 Personal Characteristics of Researchers ...................... .. ........ .. .... .. .... .. ............... .. ..... 54 
4.2.6 Psychological Related Characteristics .. ........ .. .................... ..................... .. ............ .... 56 
4.2.7 Organizational Related Factors .......... .... .... .... ... .. .. .... ........... .. .... ............. .. ......... ....... 65 
4.2.8 Context of Technology System 'Related Factors ............... ..... .. .................. ..... ......... 70 
4.2.9 Structura l Related Factors .......... .... ................................... ..... ........ ............. .. ............ 72 
4.2. 10 Resource Factors ........................... .. ............ .. .... ... ................ .................. .. .... .. ......... 74 
4.2.11 Managerial Factors ............................................................................ .. ................... 77 

4.3 Types of Linkage Mechanisms and their Functions Used by Research and Extens ion 
Organizations ............................................. .......................... .............................. .. ......... 79 

4.3. 1 Lin kage Mechan isms of Extens ion Agents/Extension organ izati ons ................. ...... 79 
4.3.2 Linkage Mechanisms of Researchers /Research organizations .......... .. .... .. ..... ......... 80 
4.3.3 Relationship of Research and Extension on Li nkage Mechanisms ............. ............ 80 

III 

3.1.1 Overview of West Gojam Zone .................................................. ........ ...................... 26 
3.1.2 Description of the Study Wereda 'Mecha ' ...................... ......................................... 26 

3.1.2. 1 Location .................................................................................. .. .................. 26 
3. 1.2.2 Phys ica l Characteristics .............................................................................. 27 
3.1.2.3 Socio-economic Characteristics ......................................... .. ...................... 28 
3. 1.2 .4 Institutional Character istics ...................................... .......... ...... .......... ........ 29 

3.2 The Research Des ign ...... .. ... .... .................... .. ..... ... ...... ................... .. .................................... 3 1 
3.3 Sample, Sampling Procedure and Sample Size ....................... ........................ ..................... 32 
3.4 Data Co llection Methods ....... .... ............................................. ........... .. ... .. ....... ........ ............. 34 
3.5 Pre-Testi ng and Adm inistration of Instruments ................................. .. .. .... ............ ... .......... .. 35 
3.6 Methods of Data Analysis and Econometric model used .... .. ... ........ .... .. .... ... ... ..... ....... ......... 36 
3.7 Definitions of Variab les and Working Hypothesis .............................................. .. .............. . 39 
Chapter Four: Results and Discussion ................................ ... ...... ........................ .. .......... ...... 40 
4. 1 Introduction .............................. ............... ... .......................................... ... .... .......................... 40 
4.2 Influence of Independent Variab les on Joint Participations of Resea rchers, 

Extension Agents, and Farm ers in Linkage Mechanisms .......... .................. .. .. .......... .. 41 
4.2. 1 Househo ld Demographic Characteristics of Sampled Farmers .. .... .. .... ......... .. .......... 41 
4.2.2 Farmers' In stitut ional Characteristics/ Env ironme nt ...................... ..................... ... .. . 45 
4.2.3 Socio-Econom ic Characterist ics ......................................... ........... .. ............... ............ 49 
4.2.4 Persona l Characteri stics of Technology Transfe r Agents ....... .... .. ................... ........ 5 1 
4.2.5 Personal Characteristics of Researchers ...................... .. ........ .. .... .. .... .. ............... .. ..... 54 
4.2.6 Psychological Related Characteristics .. ........ .. .................... ..................... .. ............ .... 56 
4.2.7 Organizational Related Factors .......... .... .... .... ... .. .. .... ........... .. .... ............. .. ......... ....... 65 
4.2.8 Context of Technology System 'Related Factors ............... ..... .. .................. ..... ......... 70 
4.2.9 Structura l Related Factors .......... .... ................................... ..... ........ ............. .. ............ 72 
4.2. 10 Resource Factors ........................... .. ............ .. .... ... ................ .................. .. .... .. ......... 74 
4.2.11 Managerial Factors ............................................................................ .. ................... 77 

4.3 Types of Linkage Mechanisms and their Functions Used by Research and Extens ion 
Organizations ............................................. .......................... .............................. .. ......... 79 

4.3. 1 Lin kage Mechan isms of Extens ion Agents/Extension organ izati ons ................. ...... 79 
4.3.2 Linkage Mechanisms of Researchers /Research organizations .......... .. .... .. ..... ......... 80 
4.3.3 Relationship of Research and Extension on Li nkage Mechanisms ............. ............ 80 

III 



4.3.4 Linkage Mechanisms of Researchers, Extension Agents, and Farmers ................... 88 

4.4 Econometric Results of the Binary Logistic Regression Mode l ... .. ..................................... 91 

4.4. 1 Determinants of Fanners Parti cipation in Lin kage Mechanisms with Researchers and 

Extension Agents ................... ..... .................. ....................... .... ....... .. ........................ 93 

4.4.2 Determinants of Extension Agents Participat ion in Linkage Mechanisms with 

Researchers and Farmers ............................... .. ............... ................................. ...... .. .. 95 

4.4.3 Determinants of Researchers Participation in Linkage Mechanisms with 

Extens ion Agents and Farmers ............................................................................. 98 

Chapter Five: Summal'y, Conclusion and Recommendation ................................... ........... 102 

5.1 Summary .............................. ..... .. ......... .... ...... ...... .............. .... .. ............. ... ... ... ...... ................ 102 

5.2 Conclusions ... ...... .. ....... ... .. .. .. .... ..... ..... ............. ....... .................... ... ...... .. ................ .. ........... 105 

5.3 Recommendations and Policy Implicat ions ........................................................................ 107 

References ........................ ... .... .. ..... .... ......... .. ........ ......... ... ... .................................. .. ...... .......... 112 

Appendixes ....... .... .... ... ....................... ........................................ .. ......... .... ... .. ....... .............. ..... 117 

IV 

4.3.4 Linkage Mechanisms of Researchers, Extension Agents, and Farmers ................... 88 

4.4 Econometric Results of the Binary Logistic Regression Mode l ... .. ..................................... 91 

4.4. 1 Determinants of Fanners Parti cipation in Lin kage Mechanisms with Researchers and 

Extension Agents ................... ..... .................. ....................... .... ....... .. ........................ 93 

4.4.2 Determinants of Extension Agents Participat ion in Linkage Mechanisms with 

Researchers and Farmers ............................... .. ............... ................................. ...... .. .. 95 

4.4.3 Determinants of Researchers Participation in Linkage Mechanisms with 

Extens ion Agents and Farmers ............................................................................. 98 

Chapter Five: Summal'y, Conclusion and Recommendation ................................... ........... 102 

5.1 Summary .............................. ..... .. ......... .... ...... ...... .............. .... .. ............. ... ... ... ...... ................ 102 

5.2 Conclusions ... ...... .. ....... ... .. .. .. .... ..... ..... ............. ....... .................... ... ...... .. ................ .. ........... 105 

5.3 Recommendations and Policy Implicat ions ........................................................................ 107 

References ........................ ... .... .. ..... .... ......... .. ........ ......... ... ... .................................. .. ...... .......... 112 

Appendixes ....... .... .... ... ....................... ........................................ .. ......... .... ... .. ....... .............. ..... 117 

IV 



List of Tables 

Table Title Page 

Table 4.1 Distribution of Sample Household Heads by Sex and Marital Status .............. ...... ............... 42 

Table 4.2 Distribution of Sample Households by Age and Farming Experience .................................. 43 

Table 4.3 Distribution of Sample Respondents by Educational Level .................................................. 44 

Table 4.4 Distributi on of Sample Households Head by Fami ly Size .................................................. 44 

Table 4.5 Distribution of Sample Households by Pal1icipation in Formal Social Organizations .......... .45 

Table 4.6 Access Differentia ls of Sample Households to Extens ion Services .............. .. ...................... 46 

Table 4.7 Distribution of Sample Households ' Frequency of Contact with Extension Agents .............. 46 

Table 4.8 Distribut ion of Sample Households by Distance to the Nearest Market Center ................... .47 

Table 4.9 Distribution of Sampl e Households by Distance from All Weather Roads ........................ .48 

Table 4. 10 Distribution of Sample Household Respondents by Distance from FTCs ........................... .49 
Table 4. 11 Distribution of Sample Households by Access to Timely Avai labil ity of Inputs ................. .49 

Table 4.12 Distri bution of Respondents by Size of Land Holding and Land Use Pattern ...................... 50 

Tab le 4.1 3 Distributi on of Respondents by Livestock Ownership ................................................ .. ...... 51 

Table 4.14 Distri bution of Sample Extens ion Agents by Demographic Characteristics .............. ........... 53 

Table 4.15 Summary of the Re lationship between Demographic Characteristics of Extens ion 

Agents and Pal1icipation in Linkage Mechanisms .............................................................. 54 

Table 4.16 Summary of the Relationship between Demographic Characteristics of Researchers 

and Participation in Lin kage Mechanisms ....................................................... ..... ............. 56 

Table 4. 17 Distribution of Sample Researchers by Demographic Characteristics .............................. .. 56 
Table 4.18 Im portance of Local Finger Millet Characteristics Based on Rank Order 

Assessments By Households ...................... .......... .... . . ................. ... ....................... 58 

Table 4. 19 Distributions of Sample Households by Awareness of Improved Finger Millet 

Varieties and Participation in Linkage Mechani sms ................................ ............ ............... 59 

Table 4.20 Compari sons of Finger Millet Characteristics Based on Rank Order Assessments 

by Respondents .................................................. ........................... ...... .............................. 60 
Table 4.2 1 Distribution of Sampl e Researchers by Awareness of Best Local Finger Millet 

Varieties .. ................................................................................... .. ..... ............................... 62 

Table 4.22 Distribution of Sa mpl e Exte nsion Agents by Awareness of Best Local Finger Millet 

V~cti~ ............................. .......... _ ........................ .. ........................ ...... ................... 62 

Table 4.23 Breakdown of Research and Extension Organi zations Linkage Mechan ism .. ............ .... ...... 81 

Table 4.24 Distributions of Researchers, Extension Workers and Farmers Participation in 

Linkage Mechan isms ..... .. .. ....... ..... .... ... .... .. .. .. .. .. ....... .. ............................ ...... .................. 89 

Table 4.25 Resu lts of Maximum Likelihood Estimates of Factors Affecti ng Fanners 

Participation in Joint Linkage Mechani sms .............................. .. .......................... .. ......... 93 

Table 4.26 Results of Maximum Likelihood Estimates of Factors Affecting Extension Agents 

Partic ipat ion in Joi nt Linkage Mechan isms ..................................................... .. ............... 96 

Table 4.27 Results of Maximu m Likelihood Estim ates of Factors Affecting Researchers 

Participation in Joint Linkage Mechani sms ...... ...... ........................ ...... ............ .. ............... 99 

v 

List of Tables 

Table Title Page 

Table 4.1 Distribution of Sample Household Heads by Sex and Marital Status .............. ...... ............... 42 

Table 4.2 Distribution of Sample Households by Age and Farming Experience .................................. 43 

Table 4.3 Distribution of Sample Respondents by Educational Level .................................................. 44 

Table 4.4 Distributi on of Sample Households Head by Fami ly Size .................................................. 44 

Table 4.5 Distribution of Sample Households by Pal1icipation in Formal Social Organizations .......... .45 

Table 4.6 Access Differentia ls of Sample Households to Extens ion Services .............. .. ...................... 46 

Table 4.7 Distribution of Sample Households ' Frequency of Contact with Extension Agents .............. 46 

Table 4.8 Distribut ion of Sample Households by Distance to the Nearest Market Center ................... .47 

Table 4.9 Distribution of Sampl e Households by Distance from All Weather Roads ........................ .48 

Table 4. 10 Distribution of Sample Household Respondents by Distance from FTCs ........................... .49 
Table 4. 11 Distribution of Sample Households by Access to Timely Avai labil ity of Inputs ................. .49 

Table 4.12 Distri bution of Respondents by Size of Land Holding and Land Use Pattern ...................... 50 

Tab le 4.1 3 Distributi on of Respondents by Livestock Ownership ................................................ .. ...... 51 

Table 4.14 Distri bution of Sample Extens ion Agents by Demographic Characteristics .............. ........... 53 

Table 4.15 Summary of the Re lationship between Demographic Characteristics of Extens ion 

Agents and Pal1icipation in Linkage Mechanisms .............................................................. 54 

Table 4.16 Summary of the Relationship between Demographic Characteristics of Researchers 

and Participation in Lin kage Mechanisms ....................................................... ..... ............. 56 

Table 4. 17 Distribution of Sample Researchers by Demographic Characteristics .............................. .. 56 
Table 4.18 Im portance of Local Finger Millet Characteristics Based on Rank Order 

Assessments By Households ...................... .......... .... . . ................. ... ....................... 58 

Table 4. 19 Distributions of Sample Households by Awareness of Improved Finger Millet 

Varieties and Participation in Linkage Mechani sms ................................ ............ ............... 59 

Table 4.20 Compari sons of Finger Millet Characteristics Based on Rank Order Assessments 

by Respondents .................................................. ........................... ...... .............................. 60 
Table 4.2 1 Distribution of Sampl e Researchers by Awareness of Best Local Finger Millet 

Varieties .. ................................................................................... .. ..... ............................... 62 

Table 4.22 Distribution of Sa mpl e Exte nsion Agents by Awareness of Best Local Finger Millet 

V~cti~ ............................. .......... _ ........................ .. ........................ ...... ................... 62 

Table 4.23 Breakdown of Research and Extension Organi zations Linkage Mechan ism .. ............ .... ...... 81 

Table 4.24 Distributions of Researchers, Extension Workers and Farmers Participation in 

Linkage Mechan isms ..... .. .. ....... ..... .... ... .... .. .. .. .. .. ....... .. ............................ ...... .................. 89 

Table 4.25 Resu lts of Maximum Likelihood Estimates of Factors Affecti ng Fanners 

Participation in Joint Linkage Mechani sms .............................. .. .......................... .. ......... 93 

Table 4.26 Results of Maximum Likelihood Estimates of Factors Affecting Extension Agents 

Partic ipat ion in Joi nt Linkage Mechan isms ..................................................... .. ............... 96 

Table 4.27 Results of Maximu m Likelihood Estim ates of Factors Affecting Researchers 

Participation in Joint Linkage Mechani sms ...... ...... ........................ ...... ............ .. ............... 99 

v 



List of Figures 

Figures Title Page 

Figure 2.1 The Top-Down /Linear Technol ogy Transfer Model ..................... .. ..... .............................. 10 Figure 2.2 The Feedback Tcchnology Transfer Model ............................................. .... .. ...................... 10 Figure 2.3 The Farmer-Back-To-Farmer Model ...... ........... ....... ............ ........ ........... ............ ... .......... ... 10 Figure 2.4 Conceptual Framework ............................................................................................... .. ..... . 31 Figure 3. 1 Map ofMecha district where the study was conducted/ West Gojam Zone of the 
Amhara Region ............. .................... ... .. ... .. ... ..... .... ............ ............................................. 36 

V I 

List of Figures 

Figures Title Page 

Figure 2.1 The Top-Down /Linear Technol ogy Transfer Model ..................... .. ..... .............................. 10 Figure 2.2 The Feedback Tcchnology Transfer Model ............................................. .... .. ...................... 10 Figure 2.3 The Farmer-Back-To-Farmer Model ...... ........... ....... ............ ........ ........... ............ ... .......... ... 10 Figure 2.4 Conceptual Framework ............................................................................................... .. ..... . 31 Figure 3. 1 Map ofMecha district where the study was conducted/ West Gojam Zone of the 
Amhara Region ............. .................... ... .. ... .. ... ..... .... ............ ............................................. 36 

V I 



Acronyms and Abbreviations 

AARC. ............. . ......... Adet Agricu ltural Research Center 
ACSI ........................ Am hara Credit And Saving Inst itutions 
AKIS .......... .............. Agricultural Knowledge And Information Systems 
ANOVA ..................... Ana lys is of Variance 
ANRS ........................ Amhara National Regional State 
ARARI. ...................... Amhara Regional Agricultural Research Inst itute 
ARC .. . ..... .... ... .......... Agricultural Research Center 
ARDO ........ . .............. Agriculture and Rural.Development Office 
ATMS ....................... Agricultural Technology Management System Model 
80ARD ........................... 8ureau of Agriculture and Rural Development 
8PR .......... .. .............. 8us iness Process ing and Reengineering 
CACC ....................... Central Agricultural Census Commission 
CC ........................... Contingency Coefficients 
CSA .... . ....... ............. Central Statistical Authority 
DA ........... . ....... .. .. .. .. Development Agent 
EARO ....................... Ethiopian Agricultlll'al Research Organization 
EIAR ........................ Ethiopian Institute of Agricultural Research 
EPID ........................ Extension and Project Implementation Depm1ment 
FAO ......................... Food and Agricultura l Organi zat ion 
FREAC ..................... Federal Research Extension Advisory Counc il 
FREG ....................... Farmers Research Extension Groups 
FRG ........................ Farmers Research and Extension Groups 
FTC ......................... Fanners Training Center 
IAR .......................... Ethiopian Institute of Agricu ltural Research 
IFAD ........................ International Fund For Agricultural Research 
ISNAR ...................... International Service For National Agricu ltural Research 
MI ............................ Maximum Likelihood 
MOA ........................ Ministry of Agriculture 
NGOS ...................... Non-Governmental Organizations 
OLS ......................... Ordinary Least Squares 
PADETS .................... Participatory Demonstration and Extension Training System PAS ......................... Peasant Associations 
RCBP ........... ............ Rural Capacity Bui lding Project 
RED .......... .............. Research Extension Division 
REFAC ..................... Research Extension Farmers Advisory Counc il 
RELC ....................... Research Extension Liaison Committee 
R ...................... .. ..... Pearson Correlation Coefficient 
RREAC ................... Regional Research Extension Advisory Council 
RTTL ...... .......... .... Research and Technology Transfer Linkages 
SD ............ ...... .... ... ... Standard Deviation 
SIDA ........................ Swedish International Support 
SNNP ........................ Southern Nations And National iti es and Peoples 
T & V ........................ Training And Visit 
TLU .......................... Tropical Livestock Utiit 
TOT .......................... Transfer of Technology 
USA .......................... Un ited States of America 
USAID ........................ Un ited States Agency For International Development 
VIF ..................... . .... . Variance Inflation Factor 
X 2 ............................. Chi Square 
ZREAC ....................... Zonal Research Extension Advisory Council 

VII 

Acronyms and Abbreviations 

AARC. ............. . ......... Adet Agricu ltural Research Center 
ACSI ........................ Am hara Credit And Saving Inst itutions 
AKIS .......... .............. Agricultural Knowledge And Information Systems 
ANOVA ..................... Ana lys is of Variance 
ANRS ........................ Amhara National Regional State 
ARARI. ...................... Amhara Regional Agricultural Research Inst itute 
ARC .. . ..... .... ... .......... Agricultural Research Center 
ARDO ........ . .............. Agriculture and Rural.Development Office 
ATMS ....................... Agricultural Technology Management System Model 
80ARD ........................... 8ureau of Agriculture and Rural Development 
8PR .......... .. .............. 8us iness Process ing and Reengineering 
CACC ....................... Central Agricultural Census Commission 
CC ........................... Contingency Coefficients 
CSA .... . ....... ............. Central Statistical Authority 
DA ........... . ....... .. .. .. .. Development Agent 
EARO ....................... Ethiopian Agricultlll'al Research Organization 
EIAR ........................ Ethiopian Institute of Agricultural Research 
EPID ........................ Extension and Project Implementation Depm1ment 
FAO ......................... Food and Agricultura l Organi zat ion 
FREAC ..................... Federal Research Extension Advisory Counc il 
FREG ....................... Farmers Research Extension Groups 
FRG ........................ Farmers Research and Extension Groups 
FTC ......................... Fanners Training Center 
IAR .......................... Ethiopian Institute of Agricu ltural Research 
IFAD ........................ International Fund For Agricultural Research 
ISNAR ...................... International Service For National Agricu ltural Research 
MI ............................ Maximum Likelihood 
MOA ........................ Ministry of Agriculture 
NGOS ...................... Non-Governmental Organizations 
OLS ......................... Ordinary Least Squares 
PADETS .................... Participatory Demonstration and Extension Training System PAS ......................... Peasant Associations 
RCBP ........... ............ Rural Capacity Bui lding Project 
RED .......... .............. Research Extension Division 
REFAC ..................... Research Extension Farmers Advisory Counc il 
RELC ....................... Research Extension Liaison Committee 
R ...................... .. ..... Pearson Correlation Coefficient 
RREAC ................... Regional Research Extension Advisory Council 
RTTL ...... .......... .... Research and Technology Transfer Linkages 
SD ............ ...... .... ... ... Standard Deviation 
SIDA ........................ Swedish International Support 
SNNP ........................ Southern Nations And National iti es and Peoples 
T & V ........................ Training And Visit 
TLU .......................... Tropical Livestock Utiit 
TOT .......................... Transfer of Technology 
USA .......................... Un ited States of America 
USAID ........................ Un ited States Agency For International Development 
VIF ..................... . .... . Variance Inflation Factor 
X 2 ............................. Chi Square 
ZREAC ....................... Zonal Research Extension Advisory Council 

VII 



ABSTRACT 

The study examines research-extension-fanners li nkage system in rel ation to finger millet technology 
development and delivery, and the identification of factors influencing linkages in North West Ethiopia due 
to the fact that the present research-extension-farmers linkage scenario in Ethiopia in general and in the 
study area in particular has been inefficient and ineffective in achieving the prescribed goal of increasing 
food production and improving the qual ity of li fe of fanne rs. In this study, random sampling procedure. was 
used to select 5 sample PAs and 100 sample farm households. Moreover, 18 researchers from three research 
organ izations and 26 extens ion agents from three extension organizations were selected purposfull y.The 
requiered data were collected us ing both primary and secondary sources. Results of the study revea led that 
the influence and participation of fanners, extension agents, and researchers in the generation and wider 
testing of new fin ger millet technologi es have been minimal. Farmers' awareness of improved fin ger mill et 
technologies and researcher's awareness of best fa rmers ' fin ger millet practicies were low. Moreover, 
participation of farmers, researchers, and extension agents in setting both research and extension agenda; 
use of co llaborative act ivities such as joint adapti ve trials, and surveys, has been a bare mini mum. Likewise, 
their mechanisms of exchange of resources, feedback, and coord inat ing the overall activities and systems 
performance were found to be wea k. The ir low use of such activities underscores the lack of complete or 
partial linkage existing between researchers, extension agents and far mers. To th is end, mutual respect and 
recognitions of partners competence is rarely present in the technology system of research and extension. In 
sum, research and extension are not always perce ived as two components sharing a common goal, that of 
making relevant technologies ava ilable to farmers. Results of the econometric model indicated that fa rming experience of the household, distance to a ll weather roads and markel, freq uency of extension contact, 
leadership position, and attendi ng tra in ing and workshops, were found to have significant impact on 
determining linkages of farme rs' with research and extension. On the other hand, extension agents' 
overburden in diverse tasks, physical resource constraints, educational leve l of the agents, structural , 
motivational and incenti ve problems, were important vari ables that had significantly influenced extension 
agents ' linkages in part icipatory finger millet technology deve lopment and delivery with researchers and 
farmers. Simialrily, financial constraints of the research organi zations, extension agents work involvement 
in diverse tasks, professional work experience of researchers, and use of stakeholders meeting as sources of research agenda sett ing, were found to have significant impact on determining researchers linkages with 
extens ion and farmers. The overa ll findin g of the study underl ined or the author recommended the high 
imp0l1ance of systems perspectives regarding strong research-extension-farmers linkages with a 
transparent, responsible and accou ntable linkage policy based on the consent of a ll stakeholders. It should 
be noted that poli cy makers, managers, and research and extension personnel should recogni ze that research 
and extension are part of a single system and that the mi ss ion of th is system is to make relevant 
techno logies available to farm ers. Therefore, policy and development interventions should give emphasis to 
linkages, and shou ld treat it as an integral part in the technology generation and transfer process through 
provis ion of sound leadersh ip, better incentive mechanisms, adeq uate financial, physical , and human 
resources, reducing the work overl oad of extension staffs. What is more, effective leadership that makes 
research and extension accountable for their 'actions is al so needed. 
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1.1 Backgro.und to. the Study 

CHAPTER ONE 

INTRODUCTION 

Recent studies (Rathore el al., 2008 ; Olade le, 200 I) have found that one of the major weaknesses in 

the generation , wider testing, di ssemination and adoption of improved agricultural technologies in 

deve lop ing country is the absence of or chronicall y weak linkages among the major institutional acto.rs 

in the agricul tura l knowledge and information systems (AK IS), especially weak linkages among 

researchers, extensionists and farmers. For agro-techno logies to be relevant to local needs, the 

mentioned actors must play important ro.l es in identifying research problems, adapting ·the 

recommendations to. local conditions and providing feedback to. researchers about the innovations that 

have been developed. 

Agbamu (2000) claimed that weak research-extension-fanner linkages limit agricultural technology 

transfer, leading to low leve ls of technolo.gy adoption by fanners and hence low agricultural 

production and prod ucti vity. This is caused by a lack of coordinated planning, poor communication 

between linkage partners, and absence of follow through with actual linkage resource planning ur 

implementation and little or no involvement of farmers in linkage planning. In addition, lack of a 

systems perspective and of a transparent and agreed-upon linkage policy, inappropriate linkage 

strategies and management, and donor driven development strategies hinders linkages (Eponou, 1993). 

In Ethiopia, the Agricu ltural Research and Extension organizations both at the national and regional 

leve ls were establi shed as instruments for promoting agricultural development and im proving the 

quality of life of fanners , and that effective linkage between these organi zations help them to achieve 

their goa l. Nevertheless, the Agricultural Extension system of Ethiopia has been frequently re­

structured and re-organ ized (Edlu, 2006) several t imes. Simi larl y, several attempts have been made to 

improve the effectiveness of Agricultural Research at both the national and regional levels and various 

approaches to regional cooperat ion, ranging from informal networks to regional o rgani zati on. Such as 

re-organi zing the whole research system with a focus on decentralizat ion or on merging research and 

extension service in the same mini stry (Teklu , 200 I). Desp ite the fact that the linkage organi zations are 

heavi ly invested in by the government, the prob lem of weak linkages, ex isting ga ps and poor inter­

organi zat ional relation still ex ists. With a weak publi c extension service, other agencies including 
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NGOs, community-based organ izations and private secto r agencies have come up to fill the gap. 

However, these providers ne ither are regulated nor structured (Agbamu, 2000). 

According to Teklu (200 I) to so lve linkage problems and to catalyze joint technology development 

and transfer, several attempts and linkage· strategies has been made by the Nat iona l Agr icultu ral 

Resea rch and Extension system of Ethiopia both at the national and regional leve ls. The strateg ies 

includes, Research Extens ion Fanner Adv iso ry Counc il (REFAC) at the national , reg iona l and zonal 

levels, Research Extens ion Lia ison Committee (RELC), Fanners Research Groups (FRG), Fanners 

Resea rch and Extension Groups (FREG), Fanning System Diagnostic Survey, Pre-extension and 

popularization of improved technologies, Participatory seed multiplication , etc. These linkage 

strategies comprise of researchers, extens ionists, farmers, input suppliers, NGO's and other relevant 

actors on wh ich they are supposed to participate in linkage activiti es from technology generation to 

adoption. Even though such efforts have been made, yet the intended linkage among the major actors 

have-not been achieved. I-knce, this thesis seeks to intervene the linkage of research, extension, and 

farmers for the formulat ion of reasonable linkage policy, wh ich foster participatory technology 

development and transfer in line with the needs of farmers. 

1.2 Statement of the Problem 

An agricultural technology system is a complex set of function s and linkages. To increase agricu ltu ra l 

productivity and farm household income·, by maintaining the resource base and addressing equity 

concern s, requires an interact ive technology system whereby fanners , research , extens ion, input 

suppli ers, NGOs and other agencies work together in a co-coordinated manner (Ro lling et aI., 1992). 

An agricu ltural technology deve lopment and delivery system requires, above all , good linkage 

strategies particularly between research and extension serv ices. Agricultural research findings are of 

little use if fanne rs do not adopt them. Agdcultural research ,. must, therefore, be re lated to farme rs' 

problems. I-Ience, the development of demand-driven technology, their extens ive di ssemination, 

efficient uti I ization and enhanced adoption is a funct ion, among many other factors, of effective 

resea rch-extension-fanner I inkage strategy (Teklu , 200 I). 

In the contrary, the ex istence of poor linkages or partnership between the major actors may lead to low 

leve ls of tech nology gene rat ion , adoption, and it ultimate ly hinders the achi evement of the desired goa l 
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of food secu rity (Oladele, 200 I). Hence, the problem of poor links among researchers, extension staffs, 

and farm ers almost guarantees that research results will not reach fanners and remain on the shelf and 

if they do, fa nners wi ll not be able to use them. Conseq uent ly, the poor communication between 

linkage pa rtners hinders linkages and leads to dupli cation of efforts regardless of the seriousness of 

financial constraints in the Research and Extension organi zations (Olade le, 200 I). However, the most 

obvious cases are those where researchers and technology trans fe r workers are ignorant of each other's 

activ it ies. In practice, research stops too early and extension starts too late in what should be a 

continuous process . [n add ition , bas ic extension directors as well as middle level managers within 

these respective organi zati ons operate in an independent manner with little appreciation or 

understanding of how the, management of their organi zation or program affects the overall system . . 
performance (ib id). 

These problems are not unique to Eth iopia. In that, the absence of effective linkages between research­

extension-fanners has been cited repeated ly as one of the majo r prob lems in the Ethiopian Agricultural 

Research and Extension systems. There had been no fora where th is linkage problem had not been 

raised because of wh ich it has become a concern a mong pol icy makers, researchers, development 

workers, and funding organizations (Teklu, 200 I). Belay (2002) also indicated that due to weak 

research-extension linkage, fanners made a very marginal contribution in designing and formulating 

extension activities. He a lso noted that neither the fa rmers nor the frontline extension agents were 

consulted in the course of policy form ulat ion. 

Teklu (200 I) indicated the absence of well-formulated , properly defined, and institutionali zed 

research-extension- farmers linkage strategies in Ethio pia. As a result, farmers participation in setting 

both research and extens ion agenda has been lim ited. Proper staffing and provision of budget to 

institutions/stakeho lders involved in ensuring research-extension-fanners linkage has been in adequate. 

The invo lvement of input multiplying and distributing age ncies in the linkage fora in general and 

technology development and transfer activities in particular have not been active and well coordinated. 

Lack of conducting proper follow-up , monitoring and evaluation of research-extension-farmers linkage 

activiti es on ad hoc basis, and incentive mechani sms for staffs in vo lved in research , extension , and 

multipli cation activities are not cons idered . Accordingly, both the research and extension organi zations 

operate separate ly with different linkage mechani sms. Hence, they are not adequately participate in 

joi nt planning and revi ew forum s; execution of co ll aborat ive professiona l activit ies ; exchange of 

resources; dissemination of knowledge and informat ion, feedback, and coordinati on, etc. 
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As a result, the present research-extension-farmers linkage scenari o in Ethiopia in general and in the 

study area in particu lar has been ineffi c ient and ineffecti ve in achi eving the prescribed goal of 

increas ing food production and improv ing the quality of life of fanners. Therefore, the constraints that 

hinder research-extension-farmers linkage in the study area potentia ll y affect the agricultural out put of 

farmers, especia lly, the majority of small , subsistence, and resource poor farmers. Thus, ensuring 

linkages and technology transfer activit ies is of minimal importance in the absence of attempts to look 

into the dynamics invo lved in the technology development and transfer system. However, little 

research attempts have been made in blending the various aspects of technology development and 

transfer with research-extens ion-farmers linkage activiti es or mechani sms. 

Thus, thi s thesis seeks to fill the gap by analyzing the agri cultural technology system including the 

demographic, institutional , resource related, socio-economic, organizational, system contextual , 

manageri al and other facto rs that influence successful linkages between pub lic research bod ies, 

extension organi zations, and farmers of Meha di strict, based on cross sectional research designs. The 

district was selected as it has been engaged on linkage activities with research and extens ion for long 

years. In addition , it is known for its lions share in both area and vo lume of finger millet product ion in 

the study zone. Hence, the di strict cou ld help to get useful informati on on the nature and extent of the 

resea rch-extension fanners' linkage in finger millet technology"development and transfer. 

The outcomes of the thes is therefore, relevant for a demand-dri ven, multiple-stakeho lder, group-based 

technology generation and transfer system for increased agricu ltural production and producti vity in 

West Gojam, Mecha wereda of No rth West Ethiopia. 

1.3 Research Objectives 

1.3.1 Genera l objective 

The general objective of the study is to analyze the research-extension-farmers linkage in Mecha 

Wereda of the Amhara Region with due emphasis on finger millet techno logy generation and transfer 
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U.2 Specific Objectives 

T ht spec ifi c objectives of the study were : 

• To identify and characteri ze the linkage mechani sms and their functions of research and extension 
organizations; 

• To determine researchers and extension agents awareness and correct knowledge of, fa rmers' best 
loca l finger millet var iet ies; and farmers' awareness of improved finger millet varieties; 

• To identify the factors influencing the performance of linkage between research, extension, and 
farmers 

1.4 Research Questions 

The study, on which this thesis bases, seeks 10 answer the following research questions: 

• How is the involvement of researchers, extens ion agents and fa nners in linkage activiti es or 
tnechan isms? 

• \V hat major sources of ideas do researchers and extension agents' use for setting their work 
priorit ies, and what major sources do fanners use for obtai ning fanning information and improved 
fi nger mill et technologies? 

• How are the characterist ics of finger millet technologies delivered to farmers with respects to local 
land races, and farmers' se lection criteri a? 

• What characterist ics or traits is required.to adopt a given finger millet variety in the study area? 

• Are researchers, extension staff and fa rmers' congruent in terms of their perceptions of the critical 
factors limiting farmers ' adoption of improved fin ger mill et variet ies? 

• What factors influenced the performance of research-extension-farmers linkage in technology 
deve lopment and de l ivery in general and the jo int participation of researchers, technology transfer 
agents, and fa rm ers in linkage mechan isms in particular? 

5 

U.2 Specific Objectives 

T ht spec ifi c objectives of the study were : 

• To identify and characteri ze the linkage mechani sms and their functions of research and extension 
organizations; 

• To determine researchers and extension agents awareness and correct knowledge of, fa rmers' best 
loca l finger millet var iet ies; and farmers' awareness of improved finger millet varieties; 

• To identify the factors influencing the performance of linkage between research, extension, and 
farmers 

1.4 Research Questions 

The study, on which this thesis bases, seeks 10 answer the following research questions: 

• How is the involvement of researchers, extens ion agents and fa nners in linkage activiti es or 
tnechan isms? 

• \V hat major sources of ideas do researchers and extension agents' use for setting their work 
priorit ies, and what major sources do fanners use for obtai ning fanning information and improved 
fi nger mill et technologies? 

• How are the characterist ics of finger millet technologies delivered to farmers with respects to local 
land races, and farmers' se lection criteri a? 

• What characterist ics or traits is required.to adopt a given finger millet variety in the study area? 

• Are researchers, extension staff and fa rmers' congruent in terms of their perceptions of the critical 
factors limiting farmers ' adoption of improved fin ger mill et variet ies? 

• What factors influenced the performance of research-extension-farmers linkage in technology 
deve lopment and de l ivery in general and the jo int participation of researchers, technology transfer 
agents, and fa rm ers in linkage mechan isms in particular? 

5 



1.5 Significance of the Study 

Th is stud y has several significances to the relevant actors. It raises awareness to policy makers about 

the importance of linkages and to design linkage policies that promote system perspectives, joint 

planning and evaluation, demand- driven, multiple-stakeholder, grouped based techno logy generation 

and transfer. Besides, it g ives insights for development workers and relevant actors to signify need of 

intervention in the areas of research-extension-farmers linkage and its role in technology development 

and generat ion. Finally, it also used to document the in fo rmation generated for academ ic purpose. 

1.6 Scope and Limitation of the Stndy 

The study is limited to the analys is of research-extension-fanner linkages in finger mille technology 

generation and disseminations regarding on the agr icultural technology uptake pathways including the 

soc io-economic, resource related, policy, structural and other conditions that influence successful 

linkages for im proved agricu ltu ra l technology generation and transfer in west Gojam Zone of the 

Am hara region. The study is restricted to the analysis of research bodies, extension offices and farmers 

in the ir relat ionship at, institut iona l linkage mechanisms and the factors influencing the performance of 

linkages. Consequently, the study target at researchers fro m three research organ izations, and 

extension agents from Regional, Zonal, and District leve ls Office of Agri culture and Rural 

Development, and finger millet producing fanners ofMecha di strict. In addition to the spatio-temporal 

issue, this study also had resou rce limitation, espec ially time lim itation). 

1.7. Organizations of the T hes is 

This study is organized into fi ve chapters. The first chapter describes the central theme of the study 

topic by providing background information to the prob lem, objectives, research questions, 

signifi cances, limitations, and scope of the stud y. The second chapter describes relevant literature 

review, theoretical and conceptual framework on research-extension-fanners linkage, and describing 

finger millet production and constraints . . Moreover, var ious country experi ences of linkage studies 

including Eth iop ia are also explored. The third chapter exp lores the methodologies of the study, 

including descriptions of the study area, sampling procedures, data sources and types. Moreover, it 

presents the working hypothesis, definitions of the variables, and the econometric model used. Chapter 

4 presents the results and discussions of the su rveyed data using descri ptive stati stics and log it model. 

Finally, chapter five provides the summaries, conclus ions and recommendations of the finding. 
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CHAPTER TWO 

R EVIEW OF LITERATURE 

Thi s chapte r revIews relevant literatures based on the different theoretical, empirica l and 
methodological rev iews of studies on linkages be ing investigated in this study. It has three sub-sections. 
The first section defines linkages, linkage mechanism, and other relevant concepts related to the 
ana lyses of linkage accordi ng to different authors. Th is helps to clar ify the concepts used making it 
eas ier to understand the discuss ion that fo ll ows. The second section presents the main theoret ical 
perspectives in the li teratures. Finall y, the last chapter summari zes the most important empirica l 
evidences that are close ly related to the study be ing conducted. Moreover, it provides background 
information on the techno logy being tested in re lat ion to linkage, i.e., finger mi ll et production or 
importance. Last ly, thi s section provides a conceptua l fra mework fo r the study. Different authors use 
different approaches to achieve their objectives. Reviewing a broader range of empirica l studies enrich 
the scope and depth of the research. Such assessment describes the larger ongo ing dialogue on linkages, 
fill ing in gaps and extend ing pri or studies. 

2.1. Definitions of Key Opera tional Concepts 

Research: refers to al l public-sector institutions and organizations that can'yout research in the broadly 
defined area of agricu lture (ISNA R, 1987). 

Extension or Technology Transfer: refers to all public bod ies that attempt to bring research results in 
the form of new agricultura l technologies and new information to farmers , and the agents which offer 
such activities are named as ' technology transfer agents or workers', ' extension agents or workers or 
personnel' (ISNAR, 1987). 

Farmers: In this paper, it represents either those fa nners who cu lti vate finger millet varieties, local , 
improved or both in their farming experience. Hence, they are the ultimate users of finger millet 
technology, they contribute to its flow by providing ind igenous knowledge and information , 
determ ining the attributes of technologies, and de finin g what is needed from research and extension. 

Ag ricultura l Knowledge a nd Information Systems (AKIS) : refers to ' a number of interdependent 
actors that engage in , manage, generate, transform, transmit, store, retrieve, integrate, diffuse and use 
informat ion and know ledge (Ro ll ing el al., 1992). 
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Agricultura l Technology System: defined by Kaimowitz et al. ( 1992), as a holistic approach having 

sub-elements makes up the system. It is composed of different institutional actors (individuals, groups, 

farmers, pr ivate and public sector organizations, and others) engaged in developing and delivering new 

or existing technology. 

L inkages: refers to any kind of exchange and co llaboration that can take place between farmers, 

research and extens ion institutions. Besides, it implies the communication and work ing relat ionsh ip 

estab li shed between two or more organizations pursu ing common ly shared objectives in order to have 

regul ar contact and improved producti vity (Roling, 1989). 

A linkage Mechanism/Activity: is any structural or managerial device or procedure used to enhance 

the complimentarity of technology generation and trans fer process. It also refers to the mutual and 

reciprocal connection between research, extension and fanners (ISNAR, 1987, 1993) . 

Structure: refers to the forma l institutional building blocks and admin istrative arrangements in place 

for generat ing and transferring tech nology, and how they relate to one another (FAO, 1997). 

O rganization : Pri ncipally to the way, the content of work is divided up with in the forma l structure. 

For example, the work may be organized along discipline lines, by commod ity, or by agro ecological 

zone (FAO, 1997). 

2.2 T heoretica l Perspectives of Research-Extension-Farmers' L inkage 

2.2.1 Purposes and Principles of Research-Extension-Farmers' Linkage 

Evo lving new agricu ltu ral technology and its quick dissemi nation requires a series of integrated and 

commun icating linked systems among the agencies concern ed. This in vo lves three sub-systems: a 

research system, responsib le for generating and evolving new agricultural technology and innovations; 

a linking (extension) system responsible for transfer of new technology, facilitating its adoption and 

also reporting back field prob lems to the research system (feedback); and the client system (farmers), 

the ulti mate users of technology. The presence of effective I inkage between these actors in develop ing 

countries is a key cond it ion for effect ive and responsive agricultural tech nology system (FAO, 1997) . 

According to Zui dema ( 1989) for develop ing such effective links, it is im portant to understand six 

princ iples that determine the success of linkage activities . A necessary condition for groups or 

institutions to participate effectively in linkage activit ies is that they should share a common purpose; 
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the gro ups or institutions should perceive that it is advantageous for them to part icipate In linkage 

activ iti es; there shoul d be common ground or proximity of locat ion between each group or inst itution to 

fac il itate collaboration; linkage activities should be compatible with other activities of each group; there 

shou ld be rewards for individuals participating in linkage act ivities; and communication between 

members ofdifferenl groups should be effecti ve with free flow of information between groups. 

2.2.2. Linkage Types and Mechanisms 

Stoop (1988) idenli fied four major types of linkages, based on ways and channels of commun icat ion. 

'Formal' versus 'In fo rm al' linkages: Formal linkages refer to linkages that are specified and agreed to by 

organizations. In forma l linkages are d irect person-to-person contacts, based on the need fo r 

co llaboration between individuals. Since informal linkage is an effective and low-cost method , it 

should be encouraged along with formal linkages. 

'Top-down' versus 'Bottom-up' linkages: In top-down linkage, informat ion flows from sc ienti sts to 

extension and then to producers. Bottom-up linkages refers to the flow of in formation from produ'cers 

to scientists. Informat ion from fa rm ers is based on their practical knowledge. 

'Internal' versus 'Externa l' linkages: Internal linkages refer to linkages among sc ientists worki ng in 

d ifferent discip lines and on different commodities, whereas external linkages are linkages with major 

cli ents, such as fanners, po li cy-makers, etc. External linkages help ident ify gaps in research priority 

and assess the utility of research programmes. 

'Downstream' versus 'Upstream' linkages: These linkages are a part of external linkages. Upstream 

linkages occur between research and pol icymak in g. The a im .here is to secure adequate funding and 

political support for research. Downstream linkages occur between researchers and producers, to set 

research agendas and to estab l ish priorities. 

2.2.3 Research-Extension-Farmer Linkage and Technology T ransfer Models 

2.2.3.1 The Linear Model 

The conventional transfer-of-technology models are the top-down and feedback models. In the top­

down mode l (F igure 2. 1), technology transfer is a one-way process where techno logies deve loped by 

sc ienli sts are passed on to extension services to be transferred to users. The weakness of thi s model is 
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that it does not in vo lve fann ers in identifying the constraints and adapting the resea rch to loca l 

conditions. This model has fai led in areas where the farming system is complex (Stoop, 1988). 

Research ~ I Extension ~I Farmers 

Source: Stoop, 1988 
Figure 2.1 the Top-Down Technology Transfer Model 

2.2.3.2 The Feedback Technology Transfer Model 

The feedback model is an attempt to overcome the weaknesses of the top-down model. In thi s model, 

the response of users to the new technology is gathered. However, th is feedback is considered weak as 

the users remain pass ive recipients of technology and the feedback function so lely rests with the 

extension service (ibid). 

L-__ R_e_s_ea_l_·c_h_---'1-;4=~~ [I ===:!E~x~t~en;s~i~0~n===1~4~=-:!~[1 ===~Fia;I_·m;~er;s~==J 
Source: Stoop, 1988. 
Figure 2.2 the Feedback Technology Transfer Model 

2.2.3.3 The Farmer-Back-To-Farmer Model 

The farill er-back-to-fanner model (F igure 2.3) is designed to improve two-way communication. In thi s 

model, fann ers and extension personnel are act ively involved in the research process . It is based on the 

assu mption that FSRlE = farming systems 'research/extension research must beg in and end with the 

farm er. The model involves diagnosis to define problems; interdi sciplinary team research to deve lop 

potential so lutions; on-farm and experiment station testing and adaptation of proposed so lutions to 

farmer' s conditions, and farmer eva luation and adaptat ion of the technology and monitoring of its 

adoption (ibid). The degree of fanner participation and integration between on-station and on-farm 

resea rch is high in thi s mode l. 

Farmer Evaluation and Farmers Knowledge and Farmers-Scientist-Extensionist 
Adaptation ~ Problems ~ DiaQnosis 

Solutions Better Fitted To Common Definitions of Problems 
Farm 

.. 

~ Adapting and Testing; On / Seeking Solutions: Interdisciplinary 
Farm or Research Station Potential Solutions Research 

Source : Stoop, 1988. 
Figure 2.3 'Farmer-Back-To-Farmer' Techno logy Generation and Transfer System 
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Figure 2.3 'Farmer-Back-To-Farmer' Techno logy Generation and Transfer System 
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2.2.3.4 Participatory Technology Development Model 

Partici patory technology deve lopment emerged as a response to the need of resource poor farmers who 

cannot be effect ive ly served by the linear mode l. In thi s model fa rmers have contro l over techno logy 

deve lopment process, employs indigenous know ledge and experimentation, and managers and experts 

playa cata lyst and faci li tator role. Here there is close link between research , extension and farmers 

(ISNAR, 1993). Accord ingly, ISNAR ident ified six linkage fun ctions encompassing different linkage 

mechanisms to lin k research, extension and farmers ' for partic ipatory technology development and 

de li very. These are : 

Planning and Rev iew Funct ions: The ma1l1 purpose of joint plan ning and review is that to obtain 

technology transfer concrete input to technology design and to meet the technological needs of farmer . 

The bas ic assumption here is that researcher' s knowledge about farmers' cond ition is sometimes 

limi ted and extension workers have proxi mate knowledge and understanding about farmers' needs and 

prob lems. Therefore, both fanners and extension workers can provide val uab le feedback to the 

resea rchers in order to design appropriate, problem so lving and we ll-suited technologies. 

Coll aborative Act ivit ies: It enhances effectiveness and effic iency of both actors through exchange of 

knowledge, experience, that lends to effecti ve linkage among stakeho lders and ab le to meet needs of 

fanners and other end users of agri cultural techno logies. Joint surveys, joint adaptive trials, are some of 

the mechani sms. 

Exchange of Resources: The other pu rpose of linkage is to share limi ted and scarce resou rces and 

reduce dup lication of efforts. The exchange may cover both human, financ ial, material and technology. 

Dissem ination of Knowl edge and Information: Facil itat ing or fostering a two-way flow of in formatio n 

or knowledge among the key actors of agricultural development system is another purpose of havi ng 

effective linkage mechani sm for participatory technology deve lopment. Publi cations, training and 

workshops are some of the mechanisms. However, presence of such mechanisms alone cou ld not bring 

susta inab le in tegrat ion between those actors rather there should be other mechan isms. 

Evaluation and Feedback: ISNAR ( 1993) also noted that linkage mechan isms also serve as a means for 

eva luation and feedback. Sc ient ists need feedback on the agri cu ltural technologies they developed so 

that they can adjust the ir research programs. It w ill aga in enhance the performance of the technology 
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system and in turn adoption of the techno logy developed. However, gett ing it difficult in relation to 

responsibi lity that the researcher or extens ion personnel. 

Coord ination: Th is was noted by ISNAR as t he six function s for participatory technology development 

and delivery. The purpose of coordination is to fac ilitate a smooth transition between two tasks or 

activ ities of the same task perFormed by research and extension. This is often the case for research­

extension liai son positions, or coordinators positions, which coordinates the activities between research 

and extens ion, ranging from problem identifi cation to evaluations of research results. 

Genera ll y, this model was one of the key areas that the researcher adopted to investigate 111 the 

technology system of the stud y area. 

2.2.4 Management and Approaches of Linkage Mechanisms 

Having app ropriate linkage mechanism alone does mean nothing. To have effect ive linkage (FAO, 

1997) suggested proper management and m.onitoring of the mechani sms. Hence, managers are highly 

responsib le in identifying the system of linkage needed, choose appropriate mechanisms, make 

resource ava ilable fo r it, constantly monitored, and take corrective measures. 

While selecting the appropriate mechanism, (ISNAR, 1993) noted that, managers should take the 

following points in to consideration. Type of linkage problem to be so lved- that is, its nature, size and 

location. The adequacy of the mechanism in addi·ess ing the specific problem. The ability of all 

parti cipants to use the mechani sms properly. The financial capac ity of entire system and its components 

to operate and sustain the mechanism. Managers can improve joint planning and review; enhance 

performance of collaborative tasks; strengthen linkage by establi shing contract-client relationship with 

technology transfer and providing proper working condit ions and motivation for staff rotation improve 

the now of informat ion and knowledge between research-extension-farmers; encourage feedback; 

improve coord ination. However, ISNAR claimed that use of single mechanism is not sufficient to 

ensure effective linkage rather mi x of them is necessary. 

According to (FAO, 1997) a major drawback to existing linkage app roaches IS a lack of a systems 

perspect ive. The new approaches suggested recentl y have success full y minimized thi s drawback. These 

are the Agr icu ltural Knowledge and Informat ion . System (AK IS); The Agricultural Technology 

Management System Model (A TMS); and ISNAR's Research and Technology Transfer Linkages 

Framework (RTTL). 
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2.2.4.1 Agricultural Knowledge and Information System (AKIS) 

AK IS exam ines the research-extens ion interface from a knowledge-system perspective, with bas ic, 

applied and adaptive research, subject-matter specialists, v ill age-level workers and fanners all seen as 

components of the system. 'An AK IS is the set of agricultura l institutions, organizations, persons and 

their linkages and interactions, engaged in the g'eneration, transformation , transmission, storage, 

retri eval, regu lat ion, consol idation, dissemination , diffusion and utili zation of knowledge and 

information, with the purpose of working synergically to support opinion formation , dec ision making, 

problem solving and/or innovation in a g iven sector. 

2.2.4.2 Agricultural Technology Management System model 

A TMS comprises 'all institutions, individuals and their interdependent relationships aimed at the 

generation , assessment and diffusion of improved agricu ltural technologies in order to increase 

agricultura l production and incomes'. This model helps in identifying opportunities for improving the 

overa ll management of agricu ltural technology activities in a country. The model adopts a systems 

approach with the technology sector at its core. The technology sector has generating, transfer, and 

utili zat ion components. The system operates in a politico-bureaucratic structure that is composed of 

representatives of government and deci sion-makers. The system has an interface with an exogenous 

system of technology generating and transferring institutions. The structural cond itions under which it 

operates include world markets for inputs and outputs, the resource base of the country and the initial 

d istribution of resources and economic and political power within the country. The policy environment 

lim its the behavior of the technology sector. Approaches for improving research and extension linkages 

in A TMS include both forma l and informal linkages. 

2.2.4.3 Research and Technology Transfer Linkages FrameworkiRTTL 

RTTL was developed by ISNAR and specifically designed for the study of linkages. This model 

cons iders three broad sets of contextual factors - political , technical and organizationa l - that condition 

the cho ice, operat ion and effect iveness of linkage mechanisms among participants within the national 

agricu ltural technology system. It a lso attempts to introduce the notion of perfonnance indicators. 

The political environment is very narrowly defined to mean institut ional politics, and technical factors 

are those related to the specific type of activities and methodologies assoc iated with techno logy 

deve lopment and de livery. The organizat ion and management factors involve such issues as the 
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division of tasks, resources, authority aniong different organizations, units and individuals, and the 

internal management and informal dynamics of the organizations and their components. The political 

and technical factors influence the linkage mechanisms and the performance of the technology system 

directl y. In addition, they exert their influence indirectly through the organizational factors. The 

performance criteria considered in the model are integration , technology availability and relevance, 

responsiveness and susta inability. Moreover, mechanisms of so lving managerial factors includes : 

redefinin g job descriptions to strengthen relationships; establishing joint reviews of research and 

extension activities; improving individual incentives for collaboration; changing evaluation procedures 

to emphasize collaboration; exchanging personnel , e.g., posting extension staff in a research 

organization; joint training for expanded roles in a technology system; joint use of facilities ·and 

services such as so il test ing laboratories; joint participation in on-farm trials and demonstrations; 

promot ing informal linkages; and exchanging information using jointl y developed protocols. 

Approaches for improving research and extension linkages in RTTL include both formal and informal 

linkages. The formal linkage mechanism could be at individual or institutional level. At individual 

leve l, the formal linkages are integration of functions and the appointment of linkage officers; at 

institutional level , the linkages are integration of function s, creation of linkage units, integration 

through regular joint activities and integrat ion through ad hoc activities. Summarizing, mechanisms of 

so lving structural and organizational factors includes: combining research and extension functions into 

one uni t; de-centrali z ing research and extension activities into regional institutions; establishing 

communication-cum-information departments; fieldin g subj ect-matter speciali sts in extension; staffing 

extension liai son positions in research institutions; redefining roles and responsibilities between 

resea rch and extension units; developing inter-agency agreements for collaboration; physically locating 

research and extension units together; providing for farmer participation in research activities; liaising 

with private organizations and NGOs; a research-extension liai son officer. 

2.3 Empirical Literatures 

2.3.1 General Review of Empi r ical Studies 

Different people and inst itutions have conducted a number of empiri cal studies on research-extension­

farmers li nkages more outside and in Ethiopia (scarce but related to linkages in some factors). Hence, 

the studi es su mmar ized below are carefully se lected from foreign countries as they relate to .thi s 

particular st udy. These studi es have confirmed that research-extension-fanners linkages are influenced 
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by different facto rs. Factors associated with the technology- system contex t, structu ral and 

organi zati onal factors, resource factors, and manageria l characterist ics can influence successful 

linkages of researchers, extension agents, and fa nners. 

2.3.1.1 C haracteristics of the T echnology- System Context 

ISNA R ( 1987) indicated that the resea rch-extension services have been criticized fo r two reasons: first, 

the resea rch prob lems be ing investigated are generall y not in accord ance with the priori ty needs of 

fa rmers; second , the technologies and in fo rmati on generated by the research system have not been 

effect ively transferred to the farmers. The major reason fo r these problems is the weak or ineffecti ve 

lin kage between research, extension and fanners fun ction s. The context in which an agricultural 

technology syste m operates strongly influences the performance of links between research and 

technology transfer. Key fo rces in the outside environment are nati onal - agricul tural sector po li cies, 

donor behavior, and the ex isting fa rming systems targeted by research . 

Policy : Eponou ( 1990) in vesti gated informal linkage mechanisms and technology transfer in Cote 

d ' ivo ire. The author cons iders the case of rice commod ities, and found that sel f-suffi ciency becomes a 

nat ional pri ori ty when the price is hi gh on international markets. Consequently, additional resources are 

made ava il able for domesti c ri ce producti on by supportin g both research and extension. In some 

instances, special organizations with well-. defined mandates have been set up. However, leadership or 

responsive po li cy dec is ions, and addi tional resources di sappear as soon as rice imports are no longer 

perceived as a th reat to the nati onal economy, and hence disappearance of the existing strong research­

extens ion linkages . The author recommended that policy maker must assume leadership by promoting 

the complimentarity of research, technology transfer, and the other development instruments of the 

system; by enforcing acco untab il ity; and by clearly defin ing mandates through system perspectives. 

The Strncture of Farming Sys tem: (Ekpere and Idowu, 1990) in vesti gated the linkage mechani sm 

and technology transfer in maize sub-systems of Nigeri a. They claimed that the farming system is so 

di verse that even norma l operati ons of technology systems by resea rch and extension were prob lemati c. 

Ma inly due to scarc ity of adequate and quality skilled transfer agents to communicate the complex 

needs of fa rmers to researchers. Even projects ini tiated in a given year had to be cancell ed or suspended 

fo r lack of adequate fi nancia l back up for the diverse agro eco logies, there by co ll apse of the ex isting 

linkages. Hence, the authors recommended that fund s and adequate resources should be earm arked fo r 
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linkages. Added , lim iting the scope of e ither research or extension activit ies is a better a lte rn at ive than 

eliminati ng fund s for lin kages. 

Donor Involvement: Palmieri ( 1990) claimed, donor invo lvement, always necessary, cou ld 

neverthe less be a sou rce of problem. Lack of coordinat ion between a donor and the nati onal system 

leads to conflicting procedures and goals, di sagreement over resource allocations, and unnecessary 

compet ition. The results can be seen in projects that are non-sustainable, and fluctu ation in the 

performance of linkages between research and extension. Palmieri (1990) di scussed the effect of a 

project fund ed in 1984 by the In ter American Development Bank. Its goal was to increase agricultural 

productivity in Costa Ri ca by strengthening research and extension wi thin the Mini stry of Agricu lture 

and Livestock through prov isions of adequate human, financia l, and phys ical resources arrangement by 

region and service ( research and extension · budget were sepai·ate) . However, since the project ended, 

operating funds have been almost nonex istent, with 80% to 90% of the budget for the Directorate of 

Research and Extension spent on salari es. The fi e ld level workers invo lved in research and extension 

thus have no resources for fue l, vehi cle maintenance, or living expenses, and it is common to see them 

use their own money to carry out their work. The result has been minimal execution of field-l eve l 

operati ons. Any pos itive resu lts of the externa ll y fu ilded project have been negated by the long-term 

im plicat ions of hav in g added addi ti onal staff at the time of project implementati on. The author 

recommended that donors must ensure that all the institutions invo lved in their projects have the 

requ ired resources needed to establish effecti ve links with the institutions being financed. Lin kages 

between donor projects and the national system must be stron g enough to a llow smooth integration of 

donor-supported work into the system 

2.3.1.2 Structural and Organizational C haracteristics 

Weak links between research , extens ion and farmers are mostl y blamed on the structure a nd 

organi zati on of agricultu ra l systems of the nat ion . Many emp irica l stud y resu lts (FAO, 1997; Eponou, 

1993; Rathore el.al, 2008) identi fi ed a number of I inkage related prob lems, which are prevalent in most 

developing countries, in relation to structure and organi zational characteri stics. 

Miss ing Tasks or Functions: Indeed, many cr iti cal tasks, which are crucial for generation and transfer 

of technolog ies, are miss ing. Identifi cation of fanners' priority prob lems and needs, priority setting, 

conso lidation of technology, etc. are cr itical steps to be accomp li shed jointly with the invo lvement of 

major stakeholders. Unfortunately, such steps are rare ly fo ll owed in most countries, specifically, in 
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Lat in American, and some As ian countries (e.g. , the whole system in Indonesia has been reorgan ized 

three times since 1974 (lSNAR, 1993). 

Missing Linkages: Accordin g to Eponou ( 1993), linkage may be missing at deci sion-mak ing and 

operationa l levels. Such failures are mostly due to bureaucratic and institutional barriers. ISNAR 

studies (1993) conducted in seven different developing countries evidenced that such problems are 

sever when research and extension are located in different mini stri es or ruled by different lega l bylaws 

even they are under the same organizat ion. 

Idle and Ineffective Linkage Mechanisms: Regardless of the· presence of formal linkage mechani sms, 

the respect ive organ izat ions do not use most of them totally or poorl y. For instance; for effective 

linkage research progra ms fo rmulation , annual joint planning and rev iew, techno logy rev iew meetings, 

publication of annual reports and so on are supposed to be conducted by those partners. However, in 

some occasions researche rs present their .results and plan the future without the presence of others. 

Problems related to thi s are reported by ( Ekpere and Idowu, 1990) in Nigeri a, and (Eponou, 1990) in 

Cote d ' Ivorie. 

Moreover, (Ka imowitz ef aI. , 1989) also showed the responsibility of managing linkage activities, 

conducting adaptive research , communication of research results, o r, feedback from users to researchers 

is not genera ll y assigned to individual s, or institute that manages in accountab le manner in deve loping 

countri es. Extension wo rkers wou ld like researchers to produ ce more timely research findings , write 

recommendations in the loca l language (s) and make them avai lab le. 

Frans Doorman (2003) conducted a study on Linkages between Research, Extension and Farmers in the 

case of Rice in th e Dominican Repub li c, and found that linkages between rice researches, extension 

agents and farmers are weakly developed. Due to institutiona l constraints and attitudes prevalent 

among most offic ials, fanners lack ways of indicating their needs and priorities to rice researchers. As a 

result, recent technology developed and transferred consists of a techno logical package that in many 

cases is not, or is only pa rtl y, applicab le to small farm production condi tions. T he case used to illustrate 

thi s predicament is that of the sowing of a second rice crop out of season. The author concluded that by 

startin g the generation of new technology with the ana lys is of production cond itions and resu lting 

problems at farm leve l, the role of fa rm ers in setting resea rch po licies could be increased. . . 

Research Extension-Farmers linkage system in Nigeria was stud ied by Olade le (200 I) and fo und that 

farmers' awareness of and participation in extension activities were low. Fanners woul d eas ily 
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accept agents' advi ce on fann ing when they speak the same language and are of the same gender. The 

use of personal contact and model farmer are effective li nks to other fa rmers, nevertheless extension 

agents often use print media. Researchers were more involved in demonstration of techno logy. 

Researchers and extension agents were not frequently coming together on li nkage issues and man y 

act ivit ies engaged by the agents do not ·bring about linkages. In add ition, linkage activities of 

researchers were more of meetings, conferences, sem inars but less of trial s and field days and fa rmers 

were not involved in li nkage activit ies of report, seminar, prior ity setting and technical committee. 

Researchers were not fa vorably di sposed to man y of the organizationa l procedures used in their 

institutes wh ile management procedures. came short of extension agents ' expectation leading to 

researchers that were not generall y satis fied with their work. Extension agents were not favorab ly 

d isposed to their work, work ing cond itions, reward system and their level of involvement in decision 

making. The author recommends that I in kage acti vities of farmers demand the need for generating more 

awareness among farmers with respect to extension activities. Frequent visits by farmers to research 

institutes would also strengthen lin ks . Resources for establishi ng demonstration plots should be 

provided to enhance fanners ' regu lar attendance at demonstration. Agricultural institutes shoul d foc us 

on a s ingle mandate of research or extension, as extension services of agricu ltu ral program were more 

vigorous than the ir research activ ities. Proper and effective management procedure should also be 

introduced to offset the bureaucratic sett ings as indicated by researchers and extens ion agents in tertns 

of motivation to work, authoritarian leadership and lack of organizational autonomy. Human resource 

development and rewarding system, mutual and reciprocal links through joint priority sett ing, joint use 

offac il ities and financial resources shou ld be strengthened. 

Ratho re el al. (2008) also conducted the Analysis of Research- Extension- Farmer Linkage in the Arid 

Zone of India and fo und that fie ld-level extension personnel were havi ng more contact with the fa nners 

but they were able to provide knowledge up to the limi ted extent. The experts were not found to have 

regular contact with the farmers. The higher officers were frequently busy with various meetings of 

Zonal Research and Extension Advisory Committee, monthi y workshops, etc. Although there was 

forma l mechanism of linkage existing at vari ous levels, it was not so effective in real sense. The 

authors suggest, Fa rmer- Scienti sts' interact ion should be organ ized in the village itself for better 

linkages. At the same time, scient ists should get an opportun ity to meet the extension personnel in 

farmers' field. Fanners' problems should. reach the sc ienti sts well in time either direct ly or through 

agricultu re superviso rs so that they may be so lved at the earl iest. There should be more specialized staff 
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at the field level for immed iate so lution to farmers' prob lems. The presence of agri culture supervisor of 

the respective area should be made mandatory in any train ing or meeting organi zed for farme rs. 

2.3.1.3 Resource Factors 

Resource problems; human, financial, and physical resources, influenced strong research-extension­

farmers linkages. I SNAR ( 1993) summarized the qua·1 ity; quant ity and management of resources are the 

major source of linkage problems. It mainl y stresses on issues li ke; motivation and rewards, status 

differences, and humllll resource mix as a problem for linkage in re lation to human resource. ISNAR 

(1993) stud ies of li nkages in seven develop ing countries claimed that most of researchers as we ll as 

extension workers are not receiving the ri ght motivat ion and reward for the respective instituti on. This 

is because the reward ing system onl y focus on the number of arti c les published on scienti fic j ournals; . . 
i.e. , rewards fo r journal publication may be higher than for extension activ ities, and the monthl y salary 

is too low to motivate team to work hard . Hence, it leads to h igh staff tu rnover and thereby shortcutting 

linkages. 

Status Differences: F AO (1997) indicated that there might be wide differences in val ue systems, 

educationa l backgrounds and communication methods between research and extension worke rs. 

Extension workers perceive researchers as working in ivory towers (as they are considered 

profess ionals, w ith more academic qualifications and training and therefore g iven higher status) and 

producing technologies which are not useful at fa rm leve l. At the same time, researchers question 

extension workers' capability to understand research outcomes, to com municate properly with fa rmers 

and to provide valuable inputs (Seegers and Kaimowitz, 1989). Similarly, Eponoll ( 1990) a lso reported 

similar fi nd ing. 

2.3.1.4 Managerial Problem 

Sim il arl y, w ith the above problems ISNAR also claimed the less knowledge and understandi ng of 

managers have of linkage mechanisms, the less chances of estab li shing and susta ining the appropriate 

mechanisms fo r their particular system. Poor management of linkages in the countries experiences on 

linkages can arise when dec is ion-mak ing is not concentrated on one unit or when attitudes towards 

financial resources are inflex ible usua ll y due to bureaucraci es. It al so claimed that research and 

extension managers of developing countries lack the essent ia l skills for running the ir orga ni zat ions, 
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includ ing those for manag ing linkages, un ab le to provide leadership, to build a team, to communicate 

effect ive ly, or to dea l with confli cts, and thereby in fl uenced research-extension-farmers linkage. 

2.3.2. Empirical Studies Conducted in Ethiopia 

The agri cul tural sector has fa iled to ful fil l its standing role in the country's economy due to un favorable 

po li cy environment, agro-ecolog ica l factors, and institutional fa ilures such as weaknesses in research 

and extension. With the growth of human and livestock popul ation, the resource base of the country is 

increas ingly coming under threat. As a result, the country's food security has been graduall y eroded 

(Kebebe, 2005). The fi ndi ngs summarized below are carefull y selected from Ethiopia as they relate to 

thi s parti cul ar stud. Hence, the fo ll owing paragrap hs briefl y describe the chall enges of agri cultural 

extension system of Ethiop ia in the past and the present. 

During Imperial Era 

The agricul tural extension service was not properly organized due to unclear obj ectives, uncl ear 

targeting of beneficiary farm ers, uncl ear extension methods to be fo llowed and lack of proper 

organization and definiti on (Aynalem, 2003) . Elias and Agaj ie (2001 ) and Tesfaye (2003) also agree 

that there were no coordinated activities of technology transfer during the pre-195 3 period. The period 

was marked with sporadic acti vities of introducing external technologies and the clients were the better 

off. As a result, the targets we re mainl y tlie landowners, ani:! not the small ho lders. There were no 

resea rch centers, the number of trained personnel was limited , and there had not been any problem 

identifi cati on work conducted a priori . In general, there was no we ll-defined extension system with 

defin ed extens ion objectives, targets, extension contents and communication methods (ibid). 

Stommes and Sisaye ( 1979) stated the agricultural extension in the 1960s briefly: since more than 60 

per cent of the peasant populat ions live at least a half-day wa lk from all-weather roads and since the 

few extension agents had been assigned along a ll maj or highways, there was relatively little contact 

between extension agents and fanners . The feudal nature of th e social structure in rural areas had a lso 

lim ited contacts and advice of the extension agents to bi g land lords and influential fa rmers. Engagement 

in non-extension activiti es, limited number of personnel, fewer technologica l options, inadequacy of input 

and cred it fac ilities, and poor research-extension linkage weakened the extension system. 

Belay (2003) also indicated until the midd le of the I 960s, po li cymakers paid li tt le attention to the 

development o f peasant agricul ture. Fo r instance, dur ing the First Five-Year ( 1958-1 962) and the 
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Second Five-Year (1963- 1967) development plans, despite its importance to the national economy, 

agriculture received only 13.7 per cent and 2 1.3 per cent of the tota l investment, respectively. Even 

wo rse, a lmost a ll the investment allotted to the agricultural sector was channeled to the expansion of 

large-sca le commercial farms engaged in the production of cash crops for export and raw material s for 

local industries. Besides, the land tenure system had a crippling effect on the contribution that the 

extension system could have made to the millions of smallholder fanners, as the aristocrats and the church 

owned most of the farmland. Conseq uently, the restrictive credit system discrim inated against the landless 

tenants. Th us, the beneficiaries of the extension system were mainly the commercial farmers and those 

small holders in and around project areas (Belay, 2003). 

During Marxist Regime 

To summarize, the 1974-91 periods is marked by a land reform that abolished the tenant- land lord 

relati onships and private ownership of land, and by the introduction of institutional innovations such as 

kebeles and cooperatives. National agricultural research and extension systems were al so strengthened. But 

increased incidence of drought, unstable political and institutional environment, government's policy of 

controlling prices and free movement of agricultural products from surp lus to deficit areas, di slocation of 

rural commun iti es through hurri ed resettlement and villagization programs, and the mobilization of young 

farmers for the military retarded agricultural development. Reports indicate that agricultu re grew at an 

annual average rate of 0.6% between 1973 and 1980 and at 2.1 % per annum between 1980 and 1987 

(Habtemariam, 2004). The contribution that agricultural extens ion could make to agricultural development 

during the 1974-91 periods was seriously undermined by such facto rs as giving utmost priority to state and 

collective farms at the expense of smallholder individual fanners. Besides, DAs were involved in many 

other tasks in addit ion to extens ion, extension messages a lso carried po litical objectives, and extension 

planning was highly centralized, less flexible, and top-down. Though, the clients of extens ion became the 

smallholders after the 1974 land reform, involving clients of extension in the planning process remain 

unchanged and fanners were treated as passive rec ipients of innovations (Elias and Agaj ie, 200 I). 

Era of Decentra lization 

Belay (2002) indicated that farmers made a very marginal contributi on in designing and formulatin g 

extension activities. He a lso noted that neither the fanners nor the front li ne extension agents were 

consulted in the course of policy formulation. Belay (2003) showed that extension agents tend to work 

with those model farmers who show an interest in the extension packages. One of the criteria used to 
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eva luate the performance of extension agents is the number of farmers adopt ing the technology 

packages in thei r area of work. In other weirds, quotas, the minimum number of fanners who should 

take up the techno logy packages are imposed on extens ion agents . As a result, the extens ion agents use 

whatever means avail ab le to persuade fanners to adopt the packages and thereby meet their quotas . 

Therefore, lack of effective extension service is one of the major constraints in fluenci ng the utili zation 

leve l of extension packages . Belay (2003) added that, the new extension system, PADETES, was not as 

participatory as its name imp lied as local extension agents selected 70-80% of participants. Besides, the 

focus of the extension workers remained on participant farmers. Belay's study dep icted that only 13 .3% of 

the sample respondents had been visited by the extension agent in the 1998/99 main cropping season whi le 

fanners participating in the package programs were vi sited on average 4.4 times during the same period . 

His study also revealed that as high as 30% of the sample respondents from the extension program 

p3lticipants group stated that they did not intend to participate in the program agai n. Close to one-thi rd of 

the respondents with intention not to participate next year stated that packages that they were involved 

were not profitable than their own technologies. Yet, secondary generation problems associated with the 

promotion of high input agriculture such as ava ilability of inputs and markets for produces were not 

properly add ressed. 

Some point at the competence of DAs, lack of adaptat ion trials for some site-specific technologies (e.g. 

lack of location specific feltil izer recommendation), and DAs phys ica l capacity to monitor up to 300 

farmers as major reasons for lim itations in the acceptance of techno logies by some farmers. The capacity at 

the local leve l to verify sui tabil ity of technologies for loca l specificities remains extremely low. During the 

1994/95 Production Year alone, over 1,700 demonstration plots were lost for various reasons. The annual 

performance evaluation reports of MoA pointed out that seed and feltil izer quality, unava ilab ility of seeds 

in sufficient quantity, quota based plans well over the capacity of staff, and inadequate follow-up as major 

prob lems observed in the implementation of extension package programs (ibid). 

Belay (2003) concluded that extension programs were formulated without considering farmers ' needs' and 

capabi lities, and ca ll ed for fanners' pmticipation in the planning and execution of extens ion programs, 

fUlther research-extension lin kage in undeltaking adaptabil ity tria ls before wider dissemination of 

extension packages, giving emphasis to fa nners knowledge, changing the way the input cred it 

arrangements are organized and enforced. 

To summarise, one cou ld say that the genera l trend of agricultura l extension in Ethiopia followed the 

international paradigms for agr icultural deve lopment that were prescribed by international inst itutions 
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farmers as major reasons for lim itations in the acceptance of techno logies by some farmers. The capacity at 
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and bilateral donors (com munity development and package programs of the 1960s and I 970S; for 

example). The tendency seems to have been from integrated and multi-faceted programmes in small er 

and focu sed areas to smaller and thinner programs d ispersed in a wider area . The organization of 

extension kept on changing and there has not been a we ll -defined agricu ltu ra l extension pol icy and 

im plementation strategy. Underdevelopment of information and communicat ion technolog ies, weak 

resea rch-extension linkage has also limi ted extension workers access to re levant information . Extension 

projects have nearl y always been top down, heavily influenced by donor agencies . There have been 

freq uent changes in approach and focus . 

2.3.3 Finger Millet Production in the Amhara Region of Ethiopia 

F inger millet (Eleus ine coracana) is mainly grown as a grai n cereal In the semi-arid tropics and 

subtrop ics of the world under the rain fed conditions. It is a stap le food crop in the majority of drought 

prone areas in the world and often cons i<;lered as a component of food security strategies. In Africa, 

fin ger millet is grown most commonly by small-sca le fanne rs, and is often intercropped with other 

cerea ls, legumes or vegetab les. It is an important stap le food in East and Central Africa where it serves 

as a food security crop. It pl ays vital roles in the live lihoods of resource poor fa rmers in the east 

African region (Oduori, 2005). In Eastern Africa, it is produced in Ethiopia, Uganda, Kenya, Tanzania, 

Rwanda, Burundi , Democratic Republic of Congo, Sudan and Somalia (ibid). In Ethiopia, it is an 

indigenous crop grown by subs istence fanners. Sole cropping is the common practice in rotation wi th 

other annual crops, preferably legumes. The production area is estimated at 305,000 hectare with the 

productivity of about one ton per hectare (CSA, 2004). The crop is produced in Tigray, Amhara, 

Orom ia, Benishangul-Gumuz, SNNPs, and Gambela regional states. In Ethiopia, it is mainl y used for 

making the stap le food-Injera and loca l drinks- Arekie and Tella ( I). Its straw is a major source for 

an imal feeds and for mak ing thatching roof. Finger millet grows on a wide ran ge of altitudes and on a 

variety of so ils and very responsive to ferti lizer and good management (2). By virtue of its hard y 

nature, it can give reliabl e yie ld under circumstances where other crops give negligible yield. Desp ite 

its importance, the average productiv ity of the crop in the country is very low. Multip le reasons 

constitute for thi s, lack of im proved varieties, poor crop management practices, labo ur requirement 

(especia lly for weed ing, harvesting and milling) (Alemayehu.et aI. , 2008). Moreover, the Amhara 

region alone accounts 52% of the total finger mi ll et area and gra in production of the country. It is 

produced in a ll administrative zones of the Amhara region except North Shoa. The total production area 

all otted for fin ger millet production in the region is 0.3 m ill ion ha with a production of 7.6% of tota l 
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cerea l y ie ld and with an average yield of 8q/ha. North Gondar, West Goj am, and Awi zones are the 

largest in area a ll ocati on whil e North Wolo, Awi and South Gondar zones rank hi ghest in average yie ld 

(CACC,2003). In 2004/05, 30 million quinta ls (i.e., 3 mi llion tons) of cereals were prod uced on a tota l 

area of 2.5 million hectares in the Amhara region. Abo ut 6% of the area and 5% of the produce was 

finge r millet. Zonal producti on statistics of the three majol' finger millet product ion Zones in the 

Amhara Reg ion shown in Append ix Tab le 2.1 . 

2.3.4 Conceptua l Fl"a mcwol"k 

The above summaries of studies both in and outside Ethi opia presented a set of facto rs that influenced 

resea rch-extension-fanners lin kages for technology deve lopme nt, de li very, and adoption. The factors 

s li ght ly vary fro m one study to the other. However, there are common factors that could extract from 

each study. Genera ll y, w ith the variations, the facto rs can be categorized as farm household 

demograp hi c characteri st ics, socio-economic, inst itutiona l, psycho log ica l (li ke technolog ical variabl es), 

technology-system contextua l, organi zational, structural, manageria l, phys ical, financial, and human 

resource factors. The inherent shortco ming of a ll th e stud ies is their fa ilure to present a deta il ed and 

combi ned analysis of the factors that can influence linkages. Moreover, they fai led to present deta il ed 

quantifications on how the linkages were affected by a change on each ex planatory variable. In 

consequence, they missed to describe to what margi nal level does each factors influenced researchers, 

extension agents, and farmers' linkages. Li kew ise, which are among the contri butory factors that 

hampered lin kages is a m issi ng link in a ll the stud ies. So, all of the stud ies descri bed the nature and 

extent of research-extens ion-fa rmers linkages as a s ingle factor through simple too ls of either 

ex planatory, descripti ve usi ng si mple frequencies or percentages and qualitat ive methods more of li ke 

case stud ies. Thus, thi s study anal yzed the key factors that s ignifi cantly influenced the level of 

integrations of researchers, extension agents, and farmers in linkage mechani sms throu gh detail ed 

ana lysis of the variati ons and im pact of each of the variab les. 

In short, the analytical or conceptual framework of thi s study was developed based on the assumptions 

and theoretica l mode ls of partic ipatory technology deve lopment, and research and technology transfer 

linkages framewo rk d iscussed earl ier. As ill ustrated in figu re 2.4 below, different facto rs (exp lanatory 

va ri ab les) supposed to affect lin kage mechani sms of researchers, extension agents, and farm ers 

(dependent variab le). Pa rticu larl y those, which contribute to the vari at ions on parti cipation in linkage 

mechan isms amo ng researchers, extension agents, fann ers, were taken in to considerat ion. 
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Figure 2.4 Conceptual Framework of the Study 

So urce: Adapted frol11 Research and Technology Transfer Linkages Framework and Part icipatory Technology 

Development Model developed by ISNA R. 

The next chapter presents the research methodology adopted in the study. Also included a brief 

description of the study area. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Description of the Study Area 

This chapter presents a brief overview of the study zone and highlights the demographic, phys ical, 

soc io-economic and institutional characteristics of the study wereda based on various information 

sources including the respective government sectors of the wereda. Finally, it provides the 

methodologies adopted for the stud y. 

3.1.1 West Gojam Zone 

The study zone, West Gojam Zone, is among the II admin istrative zones of the Amhara region , where 

the cap ital city of the region, Baihr Dar, is based. The zone cons ists of 15 d istricts and it has a wide 

range of cultu res, agro-ecologica l diversities, resource endowments, dominant agricul tural farming 

systems and other off-farm activ ities like fi shing and different poverty levels. Besides, the zone hosts 

one univers ity (Baidar University); five Research organizations (Amhara Regional Agricultural 

Research institute; Adet ARC; Baihr Dar Mechanization Research center, Andasa Livestock Research 

center; and Baihr Dar Fishery Research center). Moreover, the Amhara Regional State; BoARD, West 

Gojam Zone Agricultural and Rura l Development Bureau ; Ethiopian Seed Enterpr ise Agency; Baihr 

Dar Textile and Garment Factory; Blue Nile; Lake Tana; Koga project, and different local and 

international NGO'S, etc exist in the zone. 

According to the CSA estimates in 2005, West Gojam zo ne had 2.6 million inhabitants and the tota l 

area is nearly 10.5 thousand km2 Much of the land use is covered by wet land (i.e., 33%), while 

plantation forest and cultivated lands follow (Appendi x Table 3. 1). 

3.1.2 The Study Wereda (Meclla ) 

3.1.2.1 Location 

Mecha is one of the 15 di str icts in West Gojam zone of the ANRS. The capital town of Mecha district 

is Merawi town and located at about 540 km North of the capital city, Addis Ababa. The di strict has 39 

rural kebele '.I' and three-urban kebele admin istrative. Among, the study was conducted in five peasant 

o 
assoc iati ons ca lled Enameril, Enguli, Ambomesk, Pikolo Abay,. and Kudemie. It is located between I I 
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o 0 0 
10' and II 25 ' North latitude and 37 2 ' and 37 17' East longitude m Blue N ile basin, within the 

Highland of Ethi opia (Figure 3.1). 

3.1.2.2 Physica l C haracteristics 

The phys ical character istics of a given area influence the soc io-economic condit ion of the population 

inhabiting it. The followin g sect ion describes the major phys ical characteristics of Mecha wereda. 

Topography and C limate: the most common feature of re lief in the wereda is pla in land (i.e., 88%), 

followed by mountains (I I %), and vall ey (I %).The temperature ran ges from 14-37°C. The monthl y 

o 
mean temperature is 25.8 C. Some 70% to 85% of the study area ranges in altitude from 1800-2500 m 

as!. It has three major agro-c limatic zones, i.e., dega (above 2300 m asl), woinadega (1500-2300 m 

as l), and kola (below 1500 m asl). Th is varied eco logy lends itself well to diversified agricu lture. The 

annual minfall ranges from 1200-1500. The mean annual rainfa ll is 1480 mm, of which 90% falls in the 

months May through October. One effective rainy season ex tends from June to September. A long dry 

season fo ll ows with intermittent showers, especially in April to May, that are not sufficient to grow 

crops but are used in land preparation. 

Vegetation Cover, Land Use and Soil Type: Accelerated population growth and increasing demand 

for agricu ltu ral land, fuel wood and construction material , puts' pressure on the natural vegetation cover 

of the wereda. Much of the area is plain land whi le cultivated lands, plantation forest, and grazing land, 

follow. Especially, the wereda is also known for mass ive expans ion of eucalyptus trees. Farmers do not 

have man y different soi l types to choose from. The information from wereda office of Agriculture and 

Rural Development revealed that the dominant soi l type close to 93% in area coverage is red soils, 

followed by brown (4%) and black (3%). So il in tlie wereda is genera ll y characterized by moderate 

ferti lity. Moreover, concerted efforts has been going on by the government and donors through 

launching massive water shade project, namely ca ll ed Koga project in the study wereda. It aimed for 

susta inab le natural resource management and improving productivity through production by both 

irrigation and main season by mere emphasis on high ly degraded areas with limited production 

potent ial and the poorest fanners. The Koga watershed li es in the Blue N il e Basin and consists of land 

dra ined by the Koga Ri ver above its confluence with the Gi lge l Abay (Litt le Ni le). The Koga River 

flows sou th to Northwest with a total length of 49 km to Gi lgel (Little) Abay and Lake Tana; its 

tributaries effectively drain the tota l catchment area, which is 27 ,850 ha. 
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3.1.2.3 Socio-economic C haracteristics of the Study Area 

3.1.2.3.1 Demographic C haracteristics 

Based on 20 I 0 CSA result, the total area of Mecha di strict, where the study is based, is 1,481.64 per 

square kilometer with a popul at ion of about 308,444. Among, 155,799 were males and 152,645 were 

fe males. Close to 92.85% of the wereda '0' population lives in rural areas. 

The population density of the di strict is about 208.2 people per square kilometer, demonstrating higher 

popul at ion density as compared to the regional average 105 person per square kilometer. 

3.1.2.3.2 Major Livelihoods of the Study Area 

As typical in Ethiopian Highlands, mixed farming, where crops are grown for food and cash, and 

I ivestock are kept for complementary purpose, as a means of secu rity during food shortage, and to meet 

farmers ' cash needs. Mixed fanning is equall y important at dega, kola, and woinadega areas of the 

wereda. According to the wereda Finance and Economic Development Office, agriculture sectors form s 

the base of the overa ll development trusts of the district, where by close to 94% of the population 

drives their livelihood from agr iculture. Other non-farm act iviti es such as trade, petty trade, restaurant 

carpentry, spinning, hair dressing handcrafts accounts the remaining 6%. 

Crop Production: Agriculture in the stud y wereda is virtually small sca le, subsistence oriented and 

crucially dependent on rainfall. The major crops types usuall y grown are maize, fin ger millet, leff, 

horticultural crops, oils, spices, pulses, wheat, barley and other annual crops, under so le and mixed 

cropping practice. However, the district is highl y known for both in area and volume of fin ger millet 

and maize production. Besides, in Mecha district, apart from the principal crops grown, eucalyptus tree 

plantat ions contributed a great deal to the substanti al decline in the area coverage of major crops. 

Euca lyptus plantations are sign ificantl y replacing crop fields for the sheer reason of fetching more 

money than most cereals cou ld for a unit piece of land (A lemayehu el al., 2008). Eucalyptus trees also 

grow faster than other trees used in timber production. Some fanners have been ab le to own vehicles 

and fl ourmill s by se lling eucalyptus trees . The trees are used for construction and fuel wood or charcoal 

making. Every fa rmer a ll ocates a piece of hi s crop field s to plant eucalyptus trees. In four to fi ve years, 

he will se ll them fo r an attracti ve price. That will help the fami ly earn more income and improve its 

way of li fe. The farmers surel y are aware of the dangers hanging due to planting these trees, but keep 

on do ing it because of the return . The crop field s near euca lyptus plantations suffer great ly due to the 
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shading and antib ios is effect of the trees. The trees also dra in the underground water reserve. The fields 

affected can be neighboring fanners ' fields and that can cause frict ion between them. Despite all these 

drawbacks farmers continue to grow them. They give priority to earn ing more money and feeding iheir 

families than caring for the protection of the environment (ibid). 

Livestock Production: Livestock playa significant role in the mixed fanning system of the area. Their 

main contribution is in providing draft power, cash generation, food , and as a status symbol. Livestock 

types kept by the fanners include cattle, sheep and goats, horse, donkey and poultry. Oxen are kept to 

provide draft power, cows to provide farm households with milk and butter for consumption and sale, 

donkeys and horses for transporting goods, whilst sheep, goats and poultry are mainly kept for sale as 

wel l as for their meat. The feed sources com.mon ly used for livestock, include natural grazing, and crop 

residues. The contribution of natural pasture as sources of feed is very limited due to the extensive 

coverage of the land by crops and plantations. Consequently, natural grazing for cattle in particular is 

limited to fa rm boundaries, few communal grazing lands, rents, and the lower slopes of the hillsides. 

Goats and sheep are, however enti rely fed from the natural vegetation in the bushes and hill sides. 

3.1.2.4 Institutional Characteristics of the Study Area 

Agricultural Extension Service 

The Werec/a agriculture and rural development office through its technical experts and development 

agents provides agricultural extension serv ices in the study werec/a with a primary objectives of; 

improving production and productivity of small-ho lder farmers through introduction of improved 

agricultural technologies, provision of technical advice to' fanners, provid ing basic agricultural 

education , and demonstration about the use of agricultu ra l inputs, etc. At present, the extens ion 

approach being usi ng 3 d iploma graduate DAs in each kebele or village (trained on crop production , 

animal husbandry, and natural resource management). The DA to fanners' ratio is about 1:550. 

Agricultural Credit aud Input Supply: Availab ility of cred it and inputs is an important part of th e 

extension system that is required to increase agricultural production with agricultural technologies, like 

fertilizer, improved seed, im proved breeds of animals, farm im plements, etc. Accordin g to Agricultural 

unit office information, the major inputs distributed in the study area in the last ten yea rs were fertilizer 

(DAP and Urea) and improved maize vari et ies. There are two forma l institutions providing credit in the 

werec/o: the Amhara Cred it and Saving Instituti ons (ACSI), and the 17 fa rm ers ' cooperatives. A group 
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loan system where loan period and interest period are two years and 18% respectively is employed by 

ACS I. The institution prov ides loan for petty trad ing and other non-farm activiti es. 

The cooperat ives provide cred it and saving service to their own members with an interest rate of7.5%-

12%. The 17 cooperatives: stab ili ze market by selling their pu rchase in time of shortage; minimize 

seasonal flu ctuation in the price of produce through buying during harvest; supply agri cul tura l inputs 

and other industrial consumer goods with reasonable price; prov ide serv ices like tlounnill ; period ica ll y 

di stribute profit to their members. Permaneilt residence in a Kebele, the person's ab ility to repay loan , 

hi s/her reputation as we ll as the ab ili ty to pay the reg istrat ion fee is the only preconditions for 

membersh ip in the cooperatives. 

Infrastructure: Presence of in frastructure IS an important vehicle for the transformation of a rural 

economy. Roads and communication net· works, hea lth and ed ucational infrastructures, and potab le 

water suppl y, availab ili ty and access to input and output markets are some of the in frastructu re 

components that are necessary to improve the production and productivity of the rural poor. With 

regard to the health service in the study area, there a re 2-hea lth stati ons and 13 hea lth posts under the 

contro l of governmenta l and there are one private rural drug vender and one plivate health stat ion tim 

pmvide hea lth service. Regardin g the ed ucational in frastructures, there a re 70 elementary schoo ls and 4 

hi gh schools. There are two major markettng places in the di str ict call ed Merawi and Pikolo Abay 

market places. The Merawi market is la rger in its vol ume of transaction than the Pikolo Abay. In 

add ition to the above two marketing places, there are others such as Kudime, and Ambomesk which 

farmers use to exchange industrial and farm products. Carts and pack an imals are the main means of 

transportation and larger share of farm produce is transported us ing them. Human labor is another 

means to transport farm produce to the loca l market. . 
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The Atnhara National R egion in Ethiopia 

Figure 3.1 Map of Mecha district where the study was conductedl West Gojam Zone 

Source: Alemayehu el aI. , 2008 

3.2 The Research Design 

1:141000000 

Cross-sectional study design was used for thi s study because as sample were selected from only some 

of the population of the categories of the r espondents, and was studied at a particular time by aiming 

the relat ionships, prevalence of phenomena, situations and problems. It was also useful in obtaining an 
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overall picture. The study was also descriptive, as in formation about the variables of the study was 

co ll ected , as they exist as the time of data collection. Hence, ana lys is was conducted to determine the 

extent of relationship between the dependent variables and the respective independent variables 

expla ined by variat ions in the attribute of independent variable. 

3.3 Sample, Sampling ]>rocedure and Sample Size 

The study population comprised of researchers in ' three public agricultura l research organizations, 

extens ion personnel in three extension offices and bureaus of agriculture and rural development, and 

the client system, i.e. finger millet farmers (the end users of technology). 

It is evident that appropriate sample size depends on various facto rs relating to the subject under 

cons iderat ion li ke the degree of homogeneity of the populations, the number of variables , the degree of 

confidence or accuracy ach ieved, time aspect, resource avai lability, etc. If sample size is too small , we 

may fail to achieve the objective of the study. Too large sample size wil l also result in misuse of 

resources. For this study, the above-mentioned factors were taken into account to determine the 

sampling size. Accordingly, eighteen (18) researchers, twenty-six (26) extension personnel 's and 

hundred ( 100) fanners was targeted in the unit of analysis. Thus, the total sample size is 144 in order to 

allow ample time to conduct the study. 

3.3.1 Sampling Procedures of the Study District and Respective Household Farmers 

For thi s part, multi-stage sampling procedure was applied to select the required number of sample 

respondents. First, Mecha district was purposively selected because the area is representative and has 

potential for finger millet production in the .zone as we ll as il1 the region. Moreover, the study area is 

known as one of the di stricts with the relative access to extension service. Hence, thi s district wou ld 

help us to get useful information on the nature and extent of the research-extension farmers ' linkage 

systems in finger millet technology development and transfer. 

At the second stage, since the majority of Kebele's (39) in the district have potential for finger millet 

production with relative access to past extension and research in the promotion of improved finger 

millet product ion, five Kebele 's were se lected purposeful ly based on discuss ions with key extension 

experts. Accord ingly, two, one, and two Kebele's of high, medium, and low vo lume of finger millet 

producing were selected, respectively. Consequently, per each Kebele's, 20 finger millet cultivating 
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household farmers were se lected randomly in collaboration with ad ministrators, key informants and 

DAs of the respective Kebele 's . Thus, 100 household farmers were selected for the study in order to 

allow ample time to conduct the study. 

3.3.2 Sampling l)rocedures of Extension Organizations and Respective Extension Agents 

A purposive sampling technique was used to select three extension organizat ions that were found in the 

technology system of the study zone. Accordingly, at di strict level , Mecha Wereda Office of 

Agricultural and Rural development; at Regional and Zonal levels, Regional and West Gojam Zone 

Bureau of Agricultural and Rural development were selected, respectively. 

Moreover, purposive-sampling technique was used to se lect extension staff whose work mandate 

covers finger millet culti vatio n. Due to their I imited number, al l the finger millet extension staff (15) in 

the unit of analysis was included. Furthermore, eleven (II) key extension or transfer agents who has 

been exper ienced and in vo lved in linkage activities and act as a manager, coord inator and department 

heads in the unit of analysis, was selected purposefully. 

3.3.3 Sampling Procedures of Research Centers and Respective Researchers 

A purposive sampling technique was used to select three out of the existing five research organizations 

found in the study zone. Accordingly, Amhara Regional Agricultural Research Inst itute, Adet 

Agricultura l and Bahirdar Mechan ization Research Centers were se lected , respectively as a sample 

because their mandates covers crop sector agricultural activ iti es and have been engaged on linkage 

activit ies with the extens ion organizations and farmers for IOJ; g years. Whereas, the rest two research 

centers were not included s ince their mandates covers livestock and fi shery sector research activiti es . 

Purposive-sampling techniques was a lso used to select researchers from the three se lected research 

centers whose work mandate covers finger millet cultivation. Due to their limited number all the finger 

millet research staffs ( II ) in the unit of analys is were included . In addition to this, seven (7) researchers 

who has been experienced and involved in linkage activities and act as a manager, coordinator and 

department heads in the unit of analysis, were se lected purposefull y because the respondents have key 

information about linkage systems from the study population apart from their managerial role. This 

type of sampling techniques is useful to elicit information regarding cha ll enges of linkage and good for 

high decision-making. One problem encountered in the study was that initially, 22 questionnaires were 
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di stributed to 22 researchers, 18 returned the completed questionnaires whi le, 4 researchers did not 

return their questionnaires, as a ll were on leave to abroad. 

3.4 Data Collection Methods 

Both primary and secondary data collection methods were used. 

3.4.1 Primary Data Collection Methods 

Both qua li tative and quantitat ive primary data was collected by uSlll g interviews, observat ions, 

questionnaires, and focus gro up discuss ion. 

The qua litati ve data was co ll ected from researchers, extension staff, and farmers to obtain information 

about their personal experi ences, be lieves and perspectives on issues of research-extension-farmers 

linkage in relation to the technology uptake path ways including the va ri ous factors influencing linkages 

and adoption of techno logies. Quantitative primary data was also co llected from the respondents to 

e li cit and quantify ample informati on about the variables. 

3.4.1.1 Main Techniqnes of Primary Data Collection 

Key Informant Interviews (KII): In depth interview of respondents using checklist, was used in a 

survey technique. The interview types wer·e both structured ·and unstructured in order to obtain an 

overa ll picture and key in fo rm ation from researchers, extens ion staffs, and farmers. Accordin gly, 

Six (6) key researchers who have been experienced, hav ing no managerial roles and whose work 

mandate does not cover finger millet cultivation had participated in the KIl 's. 

Simil arl y, e ight (8) key extens ion workers who has .been experienced and whose work mandate does 

not cover fin ger millet cu ltivation have partic ipated in the KII 's . 

Moreover, ten (10) key informant fin ger mill et cultivating fa nners (2 from each kebeles) comprised of 

leaders of kebele admini stration, women's, and progress ive fanners had participated in the KII ' s in 

ord er to obtain key information about the nature and extent of research-extension-farmers linkage in 

finger millet technology development and deli very. 

B. Questionnaire: Questi onna ires were used in order to gather large in formation from the respondents. 

Three separate sets of quest ionna ires was prepared and directed to obtain data from researchers, 

extens ioni sts and farmers, respect ive ly. Besides, th e content of the questionnaires comprised both an 
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open and closed ended questions. Open-ended questions he lps to elicit some sensitive in format ion , 

where as closed ended questions was used to obtain known facts, like demographic characteristics of 

the respondents. (See appendi x for full information of the tool s of data collection). 

C. Focus Group Discussion (FGDs): In add itions to the above techniques, focus group di scuss ions 

were used to gather information that was not obtained from individual approaches. According ly, three 

FGDs, one with researchers and two with fanners by using check li st was conducted separately to obta in 

di sc losed ideas or issues, which have been considered as vague and closed realities concerning on 

research-extension-fanners I in kage in tech nology development and delivery. As a result, it generates 

useful information as it helps to triangulate the information coll ected through individual approaches. 

Accord ingly, one FGD was conducted with ten ( 10) research staffs comprised of sen ior technical 

assistants and researchers inc luding senior and less experienced. 

Similarly, two FGDs were conducted separate ly in 2 kebeles out of the five due to the homogeneity of 

the population, farming activities, and associated problems. 

Hence, thirteen (13) and seventeen (17) farmers , respectively from the 2 kebeles comprised of different 

age categories and farmin g experiences, being members and non-members of farmers development 

groups, and women headed households had participated in the FGDs. 

Genera ll y, the FGDs participants were familiari zed to the di scuss ion points and encouraged to forward 

their opi ni on they felt without any reservation. In thi s process, recording, coding, reorgani zing and 

arrangements, refinin g expanding of information was conducted. 

D. Personal Observation 

Personal observations were used to obtain data by watching events, processes, or noting physical 

characteristics as they occurred in their natural setting and as well as after interactions. Hence, 

observations data was collected by using recording sheets. 

3.4.1.2 Secondary Data Collection Methods 

Relevant literatu re, books, journal art icles, and official reports, proceedings, minutes and publications 

of resea rch and extension agencies in the areas of research-extension linkage was used. 

3.5I're-Testing and Administration ofInstruments 

Before the actual data co ll ection , the instruments were subj ected to pre-test ing. That is, four researchers 

from Sirinka research center ( I), Adet research center(2), and Bahirdar University( I), respect ive ly, and 
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four extension agents from district( I), zonal ( I) , and regional (2) Bureau of Agri culture and Rural 

Development were se lected to pre-test the questionnaires designed for researchers and extension staff. 

Comments and suggestions from the pre-test was cons idered and incorporated in to the final version of 

the questionnaires. Besides, a one-week d iagnostic pre-survey was used for pre-testing and rev ising the 

farme rs' questionnaire to ensure that the instrument is e li citing information relevant to the study and 

the clarity and cons istency of the questions that was asked. 

Once the instruments subjected to pre-testing, then the admin istration of the instruments on the 

respondents took place in the offices of researchers, extens ion agents and houses and farms of farmers'. 

As well , enumerators al l of which (8) are senior resea rchers were trained to collect data from the 

fa rmers and extension staffs . However, since, researchers are supposed to be literate they fill their 

questionnaire under the monitoring of the researcher and the enumerators. . . 

3.6 Methods of Data Analysis and Econometric model used 

This study employed both descriptive statistics and econometric model to study the re lationship 

between the dependent and explanatory variab les. The qua li tat ive data generated using FGDs, Kll s, and 

observation has been ana lyzed by describing or narrat ing and interpreting the situation deeply so that 

the real picture of the issues is clearly understood throu gh triangul ation. The quantitative data analysis 
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dichotomous taking two values, I if the event occurs and 0 if it doesn't. As for instance, in participation 

decision studies, responses to a question such as whether a researchers, an extension agent, or a 

farmers are w illing to participate in a given linkage activ ities could be 'yes' or 'no', a typical case of 

dichotomous variab le est imation of thi s type of relationshi p requires the use of qualitative response 

model s. In this regard , linear probability, logit and probit model are the possib le alternatives. In linear 

probability model, the dichotomous dependent vari ab le is expressed as a linear function of the 

explanatory variables. Although one can estimate linear probability model by the standard Ordinary 

Least Squares methods as a mechanical routine, the result w ill be beset by several estimation problems 

(G uj arati , 1995). 

A lthough Ordinary Least Squares (OLS) regression estimates can be computed for binary model , the 

error terms are likely to be hetroscedastic leading to ineffic ient parameter estimates. Consequently, 

hypothesis testing and construct ion of confidence interva l becomes inaccurate and mis lead ing. 

Likew ise, a linear probab il ity model may generate predi cted values outside the 0-1 bound, which 

vio late the basic tenets of probability. To a ll eviate these problems and produce relevant empirica l 

outcomes, the most widely used qual itat ive response models are logit and probit model s (Amemiya, 

198 1). However, Gujarati (1995) suggested the S-shaped curves satisfy ing the probabi lity model as 

those represented by the cumu lative logistic function (logit) and cumulat ive normal di stribu tion 

funct ion (pro bit) . However, the logistic and cumulative normal functions are very close in the mid­

range, but the logistic function has s li ghtly heavier tail s than the cumulative normal function. That is, 

the normal Curve approaches the ax is more quickl y than the log istic CUrve. 

Therefore, logit model, (a binary logistic) based on cumulative log istic probabi lity funct ion was used in 

thi s stud y. Ignoring the minor differences between logit and probit model s, Liao (1994) and Gujarati 

( 1995) indicated that the probit and logit models are quite si milar, so they usually generate predicted 

probab ili t ies that are almost identical. The choice between log it and probit model s is largely a matter of 

convenience. However, the logit model is computationally eas ier to use and leads itself to a meaningful 

interpretation than the other types (Gujarati, 1995). 

Model Specification 

Fo llowi ng Gujarati ( 1995) participation decision mode l, the logistic di stribution function for 

identifi cati on of the participation and non-participation of researchers, ex tens ion agents, and fa rm ers 

can be specifi ed as : 
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Where Pi - is a probabi I ity of participation for the l respondent and it ranges from 0- 1. P is the 

observed response of the ilh respondent (i .e" the binary variable, P = I fo r participators, P = 0 for a non­

participator). NB: ilh respondent here refers to a researcher, a fanner, and an extension agent and each 

were treated separate ly with the model. 

eZj 
- Stands for the irrational numbers e to the power of Z i 

Z i - 1s a function of m- explanatory variables eX;) which is also expressed as: 

'" 
Z j= fJ o+ L fJ,Xj+u, 

;::1 

Z is an underl ying and unobserved st imulus index for the ilh farmer, researcher, or extension agent. 

i = 1,2" , .. m, are observations on variab les for the participation model , m being the number of 

explanatory variables in this stud y, 

Po = is the constant term/ is the intercept and 

Pj = Are the unknown/slope parameters to be estimated, and UI ~ is the di sturbance term 

The slope tell s how the log-odds ratio in favor of participation in joint research-extension-farmers 

lin kage mechanisms changes as independent variables change, Since the conditional distribution of the 

outcome variab le fo ll ows a binomial distribution with a probability given by the conditional mean P;, 

interpretation of the coefficient will be understandab le if the logist ic model can be rewritten in terms of 

the odds and log of the odds, (Gujarati , 1995), The odds to be used can be defined as the ratio of the 

probabi I ity that a respondent (researcher, extension agent, and fanner) wi II participate (P;) to the 

probability that he/she wi ll not ( I-P;) . 

1 
e Z j 

I - Pi = ............. .. (2) 
( 1 + e z' ) 1 + e Zi 

- z e ' 1 
= 

1 + - z · e ' 1 + z e ' 

Therefore, the odds ratio can be wr itten as: 
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Now, Pi is simply the odd rat io in favo r of participati ng in linkage mechanism. Finall y, taking 
1- Pi 

the natural logarithm of the odds rat io of equati on (3) will result in what is known as the logit model as 

indicated below: 

L , = In ( P ; J -I -----'--P- = In = z ; 
...... (4) 

If the disturbance term U; is taken into account, the logit model becomes 

'" 
Z, =p,+ L fJ ;x; + u ; ................................................... . .5 

i= 1 

Where: L; = is log of the odds ratio in favor of participating in joint linkage mechani sm, whi ch is not only 

linear in Xi but also linear in the parameters. 

Hcncc, thc above logit model was uscd 111 this part of the stud y to identify variables influencing 

linkages between resea rch, ex tension, and fanners. Moreover, prior to the estimation of the model 

parameters, the vari ables that were assumed to infl uence the joint research-extens ion-fanners 

participation were tested fo r mult icollinearity problems among the continuous vari ables (using VI P) . 

Similarl y, the contingency coeffic ients, which measure the association between various discrete 

vari ables based on the Chi-square, were computed in order to check the degree of assoc iat ion among 

the di screte vari ab les . The parameters ({3;) of the model coeffi cients were estimated using the iterative 

max imum likelihood (ML) estimation procedure. The deta iled analys is of thi s section is presented in 

the resul t and di scuss ion part. 

3.7 Definitions of Variables and Working Hypothesis 

Once the ana lytica l procedu res and the ir requirenients are known, it is necessary to identify the 

potential explanatory vari ables and descri be their measurements. Therefo re, thi s part was treated in two 

div isions. See Annex for the dependent and potential exp lanatory variables that were treated to identify 

the key fac tors influencing the perfo rmance of research-ext ens ion-fanners linkage in the study area. 
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4.1 Introduction 

CHAPTER FOUR 

RESULTS AND DISCUSSION 

Since this chapter is the nucleus of the thesis work, it will consist of the overall findings of the study. It 

reports the findin gs of descripti ve and econometric ana lysis in line with the linkage participant groups'. 

The first sect ion is ded icated in explain ing the influence of different demographic, personal, socio­

economic, institutional, psychological, organizational , system-contextual, structural , resource related, 

,and managerial facto rs on joint participatio.n of researchers, extension agents, and fanners in linkage 

acti vities. 

Then, the next sections explain ing and characterizing the types of linkage mechan isms of each linkage 

functions that are regul arl y used by research and extension organizations; and exam ining the 

involvement of researchers, extension agents and farmers in linkage activities of finger millet 

technology development and delivery during the last two production years (the dependent variab le). 

Fina ll y, the econometric model results of the determinants and the probability of participation of 

researchers, extension age nts, and fanners in linkage activities will be di scussed. 

In this study, out of the types of linkage mechanisms which were being used by researchers and 

extension agents to fac ilitate joint research-extension-farmers linkages or participation, on ly fi eld day 

was included fo r calcu lating the participati~n level of researchers, extension agents, and farmers on 

linkage acti vities; due to absence of variation among researchers, extension agents, and farmers on the 

use of the majority of linkage mechanisms ment ioned by researchers and extension agents . Moreover, it 

made too difficult or significantly reduced the participation index of each actors, hence, the remaining 

linkage mechanisms were excluded from .participation leve l. As for instance, out of the 26 extension 

agents surveyed none of the extension agents reported being a participant in any joint problem 

identification, jo int technology release comm ittee, joint surveys, and publications at least once in the 

last two years. Similarly, farmers (N= 1 00) were not involved almost at all in joint-report writing ( 1 %), 

joint problem identification (3%), joint survey (2%), and publication ( 1%) in the last 2 years. 

Moreover, researchers' parti cipation in such joint activ ities is at least at the level of bare minimum. 

Thus, the category as non-participants and participants in linkage mechan isms at least once in the last 

two years was not identified based on the result of participation index score. Because, the part icipation 
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index score of the respondents was not normally di stributed with a range from 0.00 to 1.00, rather it 

d istributions were fa ll below half of the index score. As a result, based on the above explanat ions and 

reasons the researcher be li eved and seiected onl y pa rtic ipation in field day for ca lcul ating the 

participat ion leve l of researchers, extensionists, and farmers on linkage act ivities; due to the hi gh and 

freq uent use of fi e ld days in the last 2 years as partic ipato ry research-extension-farmers linkages 

mechani sms. In short, the category as non-participant and parti cipant was identified based on the status 

of parti cipat ion in linkage mechani sm (fi e ld day) in such a way that a researcher, a farme r, and an 

extension worker who had participated in fi eld days at least once in the last 2 producti on years would 

be given a value 2, I otherwise. 

4.2 Influence of Independent Va riables on Participations of Researchers, Extension Ageuts, and 

Farmers in Linkage Mechanisms of Finger millet Technology Generation and Transfer 

Severa l factors influence linkages. Different researchers group these factors under diffe rent major 

categories depending on the purpose of their study and list of relevant variables to be considered. In thi s 

stud y, the independent variables thought to have relationship with participation in fin ger millet linkage 

activ iti es are grouped as I) househo ld demographic, farm related variables, household ' s econom ic, 

psychologica l factors and institutional variab les; 2) researchers and extension agents persona l 

characteri stics, psychological factors, organizationa l, techno logy system--<:ontextual, structu ral, 

resource issues, and manageria l variables . Hence, the re latio nship of these vari ables with the dependent 

vari able is d iscussed under the follow ing sub-topi cs. 

4.2.1 Household Demographic Characteristics of Sampled Farmers 

4.2.1.1 Distribution of Sa mple Household Head by Sex and Marital Status 

Sex of the househo ld head was one of the demographic characteri stics hypothesized to influence the 

participat ion in finger millet linkage mechani sms in such a way that male-headed households were 

expected to partic ipate more than female headed households. The result shows that majorities of the 

fann ers were males (88 %) ind icating most of the households were headed by men (Table 4.1 below). 

The proportions of male-headed households were hi gh within the participants (89.2%) than within the 

non-participants (87.3%). Further, out of the tota l fema le respondents the majority (12 .7%) were non­

parti cipants. The result revealed that the percentage of male-headed parti cipants (89.2%) were hi gher 

than th at of fema le-headed ( 10.8%). This could be attr ibuted to various reasons, which could be the 
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problem of social and economic position of female-headed househo lds, limi ted access to inform ation 

and in puts, etc. Regard in g its relationship with participati on in linkage mechani sms, Pearson chi-square 

shows sex of the household head between the two groups was fo und to be insign ificant (X 2 =0. I 18, 

DF= I , P=0.732) at 0. 1 level with participat ion in linkage mechanisms. Therefore, the result shows the 

insignificant difference among male-headed and female-headed households in terms of participation in 

linkage mechanisms. 

With regard to the marital status, from the tota l sample respondents 88%, 7% and 5% were married, 

divorced and widowed, respectivel y. The majority were married which is a refl ection of the · age 

category majority of them belong, and prov ides add itional farm labor for the fanners. The mari tal 

status of linkage participants were 89.2 % (married), 8. 1 % (d ivorced) and 2.7% (widowed) wh il e for 

the non-participants it is 87.3%, 6.35%, and 6.35%, respecti ve ly (Tab le 4.1) in the same order. Chi­

square test of marital status between the groups was found to be ins ignificant on participation of 

linkage act ivities (X 2 =0.732, DF=2, P=0.693) at 0.1 level. Thi s shows that being married, divorced , or 

widowed has insignificant relation on participation in finger mill et linkage activ ities . 

Table 4.1 Distribution of Sample Household Heads by Sex and Marital Status 

Sex 
Femal e 
Male 

Non-Pal1i cipallts 
N % 

8 12.7 
55 87.3 

Participants 
N % 

4 10.8 
33 89.2 

Total sample 
N % 

12 12 
88 88 

x2 Value 

0.tt8(NS) 

Marita l status 0. 732(NS) 

Marr ied 55 87.3 33 89.2 88 88 
Divorced 4 6.35 3 8.1 7 7 
Widow 4 6.35 I 2.7 5 5 

X2 - 0.118 , df - I, Cramer's V -0. 29, P - 0.732 fo r sex distributi on; X2 - 0.732, df =2, Cramer's V =0.086, p = 0.693 
for marital status, NS, Non Signilicant. 
Source: Own survey result , 20 I O. 

4.2.1.2 Distribution of Sample Households Heads by Age and Farming Experience 

Age of the tota l household head of sample respondents ranged ' from 24 to 72 years with mean of 4 1.28 
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respectively. T he average ages of linkage participants and non-partic ipants was found to be 42.97 and 

40.29 years w ith the standard deviations of B.II and 13.45, respectively. 

One-way ANOYA for compari son of average age shows that there is sign ificant mean difference 

(F=6.16, P=O.OOO) among the groups at 0.0 I significant leve l. However, results of the bivariate 

correlation analys is (r = 0. 1 I I, p= 0.273) revealed that there is positive but insignifi cant relation at 0.0 I 

leve l between age and participat ion in linkage mechanisms (Tab le 4.2 below). 

Regarding thei r fanning experience, most of the farmers started their own fanning during the ir mid 20s 

and has an average fanning experi ence of 20.03 years with standard dev iation of II. B. The most 

experienced farmer in the sample had 45 years wh ile the least had 2 years of fanning experience. The 

average years of farming experience for linkage participants and non-participants is 22.6 and IB.5. 

One-way ANOYA for comparison of average fanning experience shows that there is significant mean 

difference (F= 1.70B, p=0.033) among the groups at 0.05 leve l. In addition, corre lation analysis (r = 

0. 169, p= 0.093) revealed that there is positive and weak relation at 0.1 probability level between 

fa rmin g experience and partic ipation in linkage mechanism s. 

Table 4.2 Distribution of Sa mple Households by Age and Farming Experience 

Linkage Age in years Fanning experience F p va lue 
Participant in. years 
Category 

Mean SO F P Mean SO 

Non-parti cipant 40.29 13.45 18.5 12. 3 
Pal1icipant: 42.97 8.11 22.6 10.5 
Total 41.28 11.78 6.16*** 0.0 0. 1 20.03 11.8 1.708 0.033** 0. 169 

SOUl-CC: Own Data, 2010; ** , Significant at 5% level , ***, Significant at 1% level 

4.2.1.3 Distribution of Sample Households Head by Educational Level 

The di stribution of total sample respondents in terms of literacy leve l has shown that 42 % were 

illiterate, 36% could read and write, 15% had attended formal primary education from grade I to B, 4% 

were exposed to formal secondary education from grade 9 to 10, and the remain ing 3% were ab le to 

read only. The intervention activ ities of formal schooling, mass li teracy campaigns, adult education 

programs, and reli g ious institutions accounted for the literacy of the fanners. The total average 

educational leve l was 1.3 7 years of schoo ling with standard deviation of 0.4B5. 

Linkage participants had better level of educationa l ach ievement on average about 2.7 years of 

schooling with SD of 1. 1 compared to non-participants (2.16) with SD of 1.3 , implying the significant 
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ro le of education in participation in research-extension-farmers linkage mechanisms. Mean test showed 

that there is significant mean difference (t = -2.094, p= 0.039) in level of educat ion among the groups at 

5% sign ificance level. Moreover, result of correlat ion ana lysis revealed positive and significant 

relationship of education and participation in linkage mechanisms (.-=0.207, p=0.039) at 5% level. 

Table 4.3 Distribution of Sample Respondents by Educational Level 

Non-parti cipants Participants Total sample t- va lue r-value 

Educat ional level N % N % N % 

Illiterate 32 50.8 10 27 42 42 
Read Only 3 4.8 0 0 3 3 
Read and write 16 25.4 20 54. 1 36 36 
From I - 8 5 15.9 10 13.5 15 15 
From 9 - 10 2 3.2 2 5.4 4 4 

Mean 2.16 2.70 1.375 -2.094** 0.207** 

Source: Own Data, 20 10; **, Significant at 5% level 

4.2.1.4 Distribution of Sample Households Head by Family Size 

Fami ly size of the households ranged from 2 up to 12 persons, with an average fam il y size of 5.63 and 

a standard deviation of2.733 . About 51 % of the farmers had between 7 and 12 dependants indicating a 

large fa rm fam il y. 28 % had between I and 3 dependants indicati ng a small farm family, and 21 % had 

between 4-6 dependants indicating a med ium farm fami ly (Table 4.4). The average family size of the 

linkage participants and non-part icipants was 5.84 and 5.5 1, with SD of 2.57 and 2.86, respectively and 

mean difference of 0.33 that was found to be. stat istica ll y insignificant (t=-0.596, p > 0.1). 

Table 4.4 Distribution of Sample Households Head by Family Size 

Fami ly Non-partici pants Participants Total sample T-value for mean 

Difference 

N % N % N % 

1- 3 18 29.6 10 27 28 28 

4 - 6 15 23.8 6 16.2 2 1 2 1 

> 7 30 47.6 2 1 56.8 5 1 5 1 

Mean 5.5 5.84 5.63 -0.581 (NS) 

Source: Own Data, 2010, NS, Non Signifi cant. 

4.2.1.5 Distribution of Sample Households by Participation in Various Socia l Organizations 

Out of the total respondent households, 21 % part icipated in leadership of formal socia l organi zations at 

their village or PA level , which ranged from various agricultu ra ll y or iented groups to local kebele 

adm in istration. From the sample households who have parti cipated in leaderships of formal socia l 
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organizat ion, 14% and 7% were linkage participants and non-participants, respective ly. Chi -sq uare test 

showed that the difference in the level of participation in forma l social institutions were found to be 

sign ificant (X 2= I 0.482, p=0.05) (Tab le 4.5). With regard to the participation of the respondents in non­

formal socia l organizat ion such as Jdir and Mahber, al l of the sampled fann ers took part in va rious 

issues that req uire participation . The difference was statistically tested and it was found to be 

insignificant (X 2= 1.466, p> O. I) . 

Ta ble 4.5 Distribution of Sample Houseliolds by Participation in Formal Social Organizations 

Parameters 

Participation in socia l 
organi zat ions 

Non participants 
N % 

Non participant 56 88.9 
Vil lage Head 0 O. 
Assistant vi ll age head 0 0 
Councilor/cabi net 6 9.5 
Government development f I 1.6 
Source: Own Data, 2010; **. Significant at 5% level 

Participants 
N % 

23 62.2 
2 5.4 
I . 2.7 
II 29.7 
0 0 

4.2.2 Farmers' Institutional Characteristics/ Environment 

Total sample 

X' N % 

10.482** 

79 79 
2 2 
I I 
17 17 

I 

The important institutiona l services that were required to increase agri cu ltural prod uctivity throu gh the 

adoption of new technology, among others, were access to extension services, extension contact, 

market accessibi lity, avai lab ility of input suppl y, and access to cred it. Farmers' institutional 

environment has important bearin g on the preferred status of the farm ers with respect to willingness to 

participate in research- extension-fanners linkages act ivities. The important institutional conCerns, 

considered in thi s study, are access to extension services, extens ion and research contact, distance to 

fanners trai ning centers and a ll weather road, market access ibili ty, and ava il abi lity of input supp ly. 

4.2.2 .1 Distribution of Sample Households by Access and Frequency of Extension Contact 

Access to Extension Services: 

The su rvey resu lt (Tab le 4.6) revealed th at 94% of the respondents had contact with extension agents 

during their fanni ng experi ences whil e 6% all of which are non-participants had no contact at all. 

Meanwhil e, 63% of the linkage parti cipants and 3 1 % non-parti cipants had contact with extension 

agents in their fanning experience. The difference in extension access between the groups in linkage 

mechani sms were fo und to be s igni ficant at 5% level of sign i ficance (X 2=4.436' p=0.035). 
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Table 4.6 Access Differentials of Sample Households to Extension Services 

Access to extension Non Participants Partici pants Total sample X' -Value 

in their farming experience N % N % N % 

No 6 16.2. 0 0 6 6 4.436" 
Yes 31 83.8 63 100 94 94 

Source: Own Data, 2010; **, Signifi cant at 5% level 

Freq uency of Contact with Extension Agents: 

With regard to the frequency of extension· contact of fanners the minimum and max imum was 0.1 0 ( I 

times per 10 years) and 52 t imes per year respectively, with a mean of 14.03 and a standard deviat ion of 

15 .74. It is found that 75% of samp le respondents were contacted below 22 times per year, wh ich is 

less than 2 times per month , ind icating that they have a poor access to extensio n services as il lustrated 

by frequent visit of extension agents. 

From among the total respondents 43% contacted I to 14 times per year , 19 % be low I times per year, 

14% contacted 28 to 40 ti mes per year, 9 % contacted 15 to 27 times per year and only 9% contacted 

more than 40 times per yea r. Whi le 6% had no contact at a ll. On average, linkage participants had 

beller frequency of extension contact than non-participants i.e . 19 and 9.4 times per year, respect ively 

(Table 4 .7). One-way ANOYA revea led that there was significant mean difference (F=2.58, P=0.043) 

among the groups in the frequ ency of contact with extens ion agents at 5% leve l. Moreover, the 

bivariate corre lat ion also confirmed pos itive and significant relationshi p (r=0.29 1, P=0.004) in joint 

linkage mechanisms at 0 .05 signifi cance level. 

Table 4.7 Distribution of Sample Households' Frequency of Contact with Extension Agents 

Frequency of extension Non Participants Participants Total sample F va lue p value R 
contact per year 

N % N % N % 
No contact 6 9.5 0 0 6 6 
< 1.00 times per yea r 14 22.2 5 13.5 19 19 

1.00-14 times per year 29 46.0 14 37.8 43 43 

15-27 times per yea r 4 6.35 5 13.5 9 9 
28-40 times per year 5 7.94 9 24.4 14 14 

4 1-52 times per yea r 5 7.94 4 10 .8 9 9 

2.58** 0.043 0.29 1 

j\l! ean 9.4 19.00 14.9 

Standard deviation 11.2 16.00 15.9 
Sourcc : Own survey data. 20 I 0; .. , signi ficant at 5%. 
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Similarly, it was found that 59% of the farmers had no contact with researchers in their farming 

experi ences. While, the frequency of researchers contact of the rest 41 % of farmers , the minimum and 

maximum was 0.10 ( I t imes per 10 years) and 4 times per year, respective ly, with a mean of 0.97 and a 

standard dev iatio n of 0.91. It indicates that they have a loose access to research services. 

4.2.2.2 Distribution of Sam ple Households by Distance to the Nearest Market Centre 

Household heads in the study area reported that they sold some of their agricultural products right after 

harvest to cover costs of farm inputs, soc ial ob ligation and family expenses by taking to the immediate 

nearby local market. The survey result indicated that the maxi mum time required to arrive at the nearest 

marketing center is 135 minutes (2: 15 hours) while the minimum was found to be on ly 5 minutes with a 

SD of25. 1. On average, sample households were required to walk for 35 .7 minutes. 

On average, linkage participant farmers were required to wa lk for 28 .78 minutes whereas non­

participants 39.76 minutes to the nearest market. The result also revealed that mean difference of 

distance to market was significant (t=2.95, p=0.024) at 5% level of significance. Among the total 

respondents, 63% lived at a di stance of 5 to 30 minutes away from the nearest market, of which 30% 

were participants and 33% were non-participant. Thi s shows that 8 1.1 % of the linkage participants 

were located near the market that needs only 5 to 30 minutes wa lk as compared to 52.4% of non­

participant' fanners (Table 4.8). The correl ation ana lysis ' also shows significant and negative 

relationship between di stance to the market and participation in joint linkage activities (r=-0.28I , 

p=0.005) . That is, the nearest the farmer to the market, the higher participation in linkages. 

Table 4.8 Distribution of Sample Households by Distance to the Nearest Market Center 

Di stance to market Non participants Participants Total sample F-valuc P value 
(in minute) N % N % N % 

5-30 minute 33 52.4 ~O 8 1.1 63 63 

31-56 minute 7 11.2 4 10 .8 II II 

57-82 minute 19 30.2 2 5.4 2 1 2 1 

83-108 minute 2 3.2 0 0 2 2 

;::: 109 minute 2 3.2 2.7 3 3 

Mean 39. 76 28.78 35.7 2.95" 0.024 ·0.28 1 

Standard deviat ion 25.95 22.25 25.2 

Source: Own survey data , 2010; **, s ignificant at 5% 

4.2.2.3 Distribution of Sample Households by Distance to All Weather Roads 

Road transport and/or di stance to road is a crucial service for farmers, as it he lps them to buy farm 

inputs, se ll farm products and strengthens their linkages either with extension or with research. The 
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83-108 minute 2 3.2 0 0 2 2 

;::: 109 minute 2 3.2 2.7 3 3 

Mean 39. 76 28.78 35.7 2.95" 0.024 ·0.28 1 

Standard deviat ion 25.95 22.25 25.2 

Source: Own survey data , 2010; **, s ignificant at 5% 

4.2.2.3 Distribution of Sample Households by Distance to All Weather Roads 

Road transport and/or di stance to road is a crucial service for farmers, as it he lps them to buy farm 

inputs, se ll farm products and strengthens their linkages either with extension or with research. The 
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survey result revea led that the maximum ti me required to arri ve at the nearest weather roads is .150 

minutes (2:30 hours ) while the minimum time was found to be only 5 minutes with a St.deviation of 

25 .96 minutes. On average, sample househo lds were required to walk for 38.35 minutes to arrive at a ll 

weather roads (Tab le 4.9). 

From among the total respondents, 52% lived at a di stance of 5 to 30 minutes wa lk away from all­

weather road, of which 30% were participants and 22% were non-participants . This shows that 8 1.1 % 

of the participants were located near a ll-weather road , which needs only 5 to 30 minutes walk. 

Furthermore, 23% of the respondents li ved at a d istance of 57 to 82 minutes walk away from a ll ­

weather road , of which 2% were participant'· fanners. The result was found to be stati stically significant 

at 0.0 I % level (t=4. 143, p=O.OO) . This indicates that linkage participants' farmers lived near to a ll 

weather roads as compared to non-part icipants ' . This could have motivated the fanners to part icipate in 

linkage activ ities than who lived far from the road. The correlation ana lysi s also showed significant and 

moderate ly negative relat ionship at 0 .0 I leve l (r=-0.386, P=O.OOO). 

Table 4.9 Distribution of Sample Households by Distance from All Weather Roads 

Distance to road (minutes) Non participants Participants Total sample I- va lue p value 
N % N % N % 

5-30 minute 22 34.9 30 81.1 52 52 
31-56 minute 15 23.8 4 10.8 19 19 
57-82 minute 2 1 33.3 2 5.4 23 23 
83-1 08 minute 2 3.2 0 0 2 2 
> 109 minutes 3 4.8 2.7 4 4 

Mean (ill minute) 43.8 1 29.05 38.3 5 0.00 -0.38*** 
Sid. dev iat ion 26.67 22.07 25.96 

Source: Own survey da ta, 20 I 0; ***, significant at 1% 

4.2.2.4 Distribution of Sample Households by Distance to Farmers Training Centers {FTC 

The minimum and max imum time required to arrive a t FTCs was 3 and 120 minutes, respectively. The 

average time required is , about 29.66 minutes wi th a SO of 25.92. However, mean test shows 

insignificant difference between linkage partici pant and non-participant farmers (t=0.439, p=0.66 1). 

Moreover, the correlation anal ys is a lso shows negative and insignificant relationsh ip at 10% leve l (1'=-

0.044, p=0.661) . This indicates that other factors than d istance from fanners training center may affect 

participation. 
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Table 4.10 Distribution of Sa mple Household Respondents by Distance from FTCs 
Distance fi'om FTC Non participants Participants Total sample I-value P value (minutes) N % N % N % 
5-27 minute 33 52.4 22 59.5 55 55 
28-50 minute 17 27.0 12 32.4 29 29 51-73 mi1l1l1e II 17.4 0 0 I I II 
74-96 minute 1.6 0 0 
>97 minutes I 1.6 3 8. 1 4 4 
Mean ( in minutes) 30.44 28.32 29.66 0.439(NS 0.66 1 0.044(NS Std. deviation 23. 19 30.322 . 25.92 
Source: Own survey data, 20 10; NS, non-s ignifi cant at 10% 

4.2.2.5 Distribution of Sample Households by Access to Timely Availability ofInputs 

T ime ly ava il abil ity and supply of quality and quantity input is among the factors influencing farmers' 
successful linkages with extension and adoptio n of technologies. Consequently, it was assumed to 
influence far mers' links with extens ion pos itively. Among the total respondents, 66% claimed that, they 
had no access to timely availability and suppl y of qua lity and quantity inputs, mainly, improved seeds 
and ferti lizers . Among which 22% were linkage participants and 44% were non-participants. This 
shows that the problem o f access to input is hi gher in the non-participants of linkage activities (69.8%) 
than the part ic ipants (59.5%). The chi-square test found that there is a significant and moderatel y 
negative rel ationshi p at 0. 1 probabi lity level between shortage of access to inputs and participation in 
linkage activities(X 2=-2.36 I , P=0.009). Tha~ is, the probabi lity' offann ers' participation in finger mill et 
linkage activities decreases as an increase in shol1age of timely suppl y of inputs. 

Table 4.11 Distribution of Sample Households by Access to Timely Availability of Inputs 

Access to timely Non Participants Part icipants Total sample X'-Value 
ava ilability of inputs N % N % N % 
No 44 69.8 22 59.5 66 66 
Yes 19 30.2 15 40.5 34 34 2.36 1' 
Source: Own Data, 201 0; *, Signifi cant at 10% level 

4.2.3 Socio-Economic Characteristics 

4.2.3.1 Distribution of Sample Households Head by Land Holding and Land Use Patterns 

Land is the main asset of fa rmers in the study area. They use both the ir own land and rent farmland for 
crop product ion and grazing land for livestock production. The total size of land operated by sample 
househo lds vari es fro l11 0.063 to 3.25 hectare with an average of 1.1 4 hectares and St.deviation of 1.71. 
The result indicated th at 98% of the respondents had their own average land size of 0.37 hectare with 
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St.deviation of 0.62. About 48% of th e respondents cu ltivated, others land through short-term rent or 

through share cropping arrangements. The average size of total land operated by linkage participants 

was 1.2 1 hectare with St.dev iatio n of 1.99, While th at of non- participants was 1.06 with St.deviation of 

1.43. Statistically, there was no signifi cant d ifference between part icipants and non- participants re lated 

to size of land hold ing at O. I s igni fi cance level (Table 4.1 2). 

With regard to land use patterns, from the total land hold ings respondents a ll ocated on average 0.085 

,0.17 ,and 0.503 hectares of land for grazing, plantatio n ,and culti vation , respectively. From the total 

cult ivated land on average, 0.481 hectare of the respondents land was allocated for culti vated annual 

crops whil e 0.984 hectare for perennial cropped land . Moreover, there is no great variabi lity within the 

groups for a ll types of land uses. 

Table 4.12 Distribution of Households by Size of Land Holding and Land Use l)attern 

Types of land Non-partici pants Participants Total sampl e 

use N Mean Std.Dey Meal1 StdDey t-va lue Sig. Mean Std.Dey 

Own land holdil1! 98 0.34 0.53 0.41 0.77 -0.52(NS) 0.604 0.37 0.62 

Grazing land 19 0.09 0.03 0.08 0.03 0.88(NS) 0.39 1 0.085 0.3 1 

Cult ivated land 100 0.48 0.70 0.53 0.8 1 -0 .32(NS) 0.748 0. 503 0.74 

plantati on land 69 0. 15 0. 17 0.19 0.38 0.57(NS) 0.573 0. 17 0.27 

Total size of 100 1.06 1.43 1.21 1.99 1.95(NS) 0.604 1. 14 1.71 

operated 

Source: own survey result , 20 I 0, NS, Non Signifi cant. 

4.2.3.2 Livestock Holding of the Sample Households 

In the study area, mi xed fa rmin g is practiced with crop and li vestock production . Notabl y, farm animals 

in the study area are an important source of drau ght power, food , such as, milk and meat, cash, anima l 

dun g fo r o rgani c fe rtilizer and fuel , means of transport, and serve as a measure of wealth in the area. 

The types of livestock fo und in the study area were poul try, cattle, sheep, goat, chicken, beehives, 

donkey and horse. As it confirmed in man y studies farmers who have better livestock ownership status 

are likely to adopt improved agri cultural technologies, hence it enhances participation in linkages 

activities. To help the standardization of the analysi s, the livestock number was converted to tropical 

livestock unit (TLU). Conversion factors used were based on Storck, e/ aI., ( 199 1) and indicated in 

Appendix Tab le 4. 1. 

On average, the sample households kept about 5.297 TLU : the minimum and maximum li vestock kept 

being 0.00 and 25.136 TLU, respect ively with a St.deviat ion of 3.6 19. Fifty-percent of the househo lds 

own be low 4.786 and the remaining 50% above 4.786 TLU. Only one of the household had no TLU. 
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The mean livestock holding of pa rtic ipants was 6.24 with a SLdeviation 4.23 whil e that of the non­

part ic ipants was 4.63 with a SLdeviation of 2.88. Test of mean difference indicated that there was a 

signifi cant difference in TLU between participants and non-participants at a 5% significance leve l (t=-

1.74, p=O.029), ind icat ing that the participants are relatively wea lth ier than the non-participants. 

Table 4.13 Distribution of Households by L ivestock Ownership 

Linkage Participant Category TLU t va lue 

Non-participants 
Participants 
Total sample 

~----------~=-------Mean Std.Dev 
4.63 
6.24 
5.297 

2.88 
4.23 
3.6 19 

Source: Own data, 20 10, **sigllificant at 5%. 
-1.74** 

p-value 

0.029 

It is also found that 44% of the respondents. had adopted im proved li vestock breeds of cow, sheep and 

poultry whil e 46% practi ced and used anima l fattening technolog ies. Bes ides 26% of the respondents 

had ado pted modern beehives (Append ix Tab le 4.2). 

4.2.3.3 Cropping Sub-System of the Sa mple Households 

The principa l crops grown in the stud y areas are finger millet and ma ize . Dependi ng on the locality, 

ranges of other minor crops were a lso grown for crop rotation or other specific purposes. These include 

barl ey (by residual moistu re or main rai ny season), tel, grass pea, hot pepper, lupine, mustard and 

wheat, faba bean, chickpea, groundn ut, haricot bean and fie ld pea. The composition of the different 

crop types grown vary great ly w ith the loca li ty. 

It revealed from the resul t (A ppend ix Tab le 4.2) that 73% of the farmers had adopted improved cerea ls 

varieties; maize accou nted for the lion share. While 45% had adopted improved frui ts and vegetab le 

varieties. Test of mean difference ind icated that there was a significant d ifference in technology use 

between participants and non-participant groups, implied that linkage participants has a hi gher 

tendency to adopt technologies than the non-parti cipant groups . More di scussions of thi s sect ion is 

presented on th e psychologica l characteristics sub-section later. 

4.2.4 Pcrsonal C haractel' is tics of Technology Transfer Workers or Extension Agents 

Majoriti es (23) of the extension agents were males (88.5 %). It indicated that there are more male 

extension agents than females (onl y 3). The proporti ons of male extension agents were hi gh within the 

partic ipants (88.9%) than within the non-participants (87.5%). On the other hand , out of the total 
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fema le extension agents 12.5% were non-participants. The resu lt revealed (Table 4 .1 4 be low) th at the 

percentage of male extension agen ts of pmticipants (88.9%) was higher than that of female extens ion 

agents (1 1. 1%). However, mean test regarding its relationship with parti cipation in finger mi llet linkage 

mechanisms, sex has found to be insignificant (t=-0.098, p=0.922) at 10% level. Besides, the Pearson 

ch i-square also confirmed ins ignificant relationship (X 2 =0.1 0, DF= I, P=0.9 19) at 10% level between 

sex of the extension agents and participation in linkage mechani sms. 

Moreover, age of the sample extension agents ranged from 22 to 55 years with an average age of 38.69 

years and st.dev, of 8.49. About 26.9 %, 26.9% 19.2% , 15.4% and 11.5% were between age 

categories of 42 to 47 ;29 to 34, 35 to 41 ,22 to 28, and 48 to 55 years ,respectively. It shows that more 

than half of the extension agents (57.6%) li e in age categories of 35 to 55 years age. Thus, 42.4 % of 

the agents were therefore youn g, energetic who were in the ir act ive years of labor (22 to 34 years of 

age). It wo uld then mean a lot to get them motivated , as people in thi s age category are always full of 

aspirations and high ly ambitions. 

The average ages of linkage participants ' extension agents and non-participants was found to be 40.78 

and 34 years with the standard deviations of 8.86 and 5.55, respective ly. Mean test comparison of 

average age shows that there is sign ifi cant mean difference (t=-2. 174, P=0.040) among the groups at 

0.05 sign ifi cant level. In addition, corre lati on analys is (r = 0.406, P= 0.040) revea led that there is 

pos itive and moderatel y sign ificant re lat ion at 0.05 level between age and partic ipat ion in linkage 

mechani sms (Tab le 4. 14 be low). 

Mean whi le, the maximum working experience of the extension agents is 26 years whil e the minimum 

was fo und to be on ly 2 years with a St.deviation of 7.26 years (Table 4 .1 5 be low). On average, the 

extens ion agents had 15.31 years of wo rking experience. About 73.1 % of them had been on the job 

between 12 and 26 years, indicated their maturity and well equ ipped experiences in the agricu ltural 

system. However, 26.9% had been on the j ob between 2 and II years. The average year of experience 

fo r linkage participants and non-participant extension agents is 17.2 and 11.1 2. Result of mean test 

compari son of work experience shows that there is significant mean difference (t=-2.552, P=0.033) 

among the groups at 0.05 level. In add ition , bivariate correlat ion ana lys is (r = 0.462, P= 0.018) also 

revea led pos iti ve and moderate ly stron g relation at 5% probability leve l between work experi ence of 

extension agents and partic ipat ion in linkage mechanisms. 
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Rega rding their marital status, about 88.5% of the agents was marri ed indicating that a hi gh leve l of 

responsibili ty wou ld be expected from them, but they may have ro le confli cting with domestic affa irs. 

The marital status of linkage partic ipants were 88.9 % (married), and 11. 1 ~ (s ingle) while fo r the non­

participants it is 87.5%, and 12.5%, respectively (Table 4. 14 be low). Chi-square test of marital status 

between the groups was fo un d to be insignifi cant on participation of linkage acti v it ies (X 2 =0.0 I 0, 

DF= I, P=0.9 19). Thi s shows that being married or single headed extension agents has insignificant , 
relat ion on partic ipation in linkage activities. 

As indicated in Table 4. 15 below, the majorit ies ( 12) or 46.2 % of the extension agents were Diploma 

holders; (7) or 26.9 % had B.Sc, and the rest (7) or 26.9 % had M.Sc degrees . The educational leve l of 

linkage participants were 38 .9% (diploma), 22.2% (Bsc degree), and 38.9% (Msc degree) whil e for the 

non-part icipants it is 62.5%, 37 .5%, and 0%, respectively. It showed that a ll the Msc degree ho lders of 

the extension agents a re parti c ipants in linkage mechanism. Result of mean test showed that there was 

signifi cant mean difference (t =-1.809, P = 0.083) in level of education among the groups at 10% level. 

Moreover, result of corre lation analysis revealed positive and significant re lationship of ed ucation and 

participation in fi nger millet linkage mechanisms (r=0.346, p=0.083) at 10% signi ficance level. 

Table 4.14 Distribution of Sample Extension Agents by Demographic Characteristics 

Va riables Non Participants Participants Total sample r-correlation t Value 

N % N % N % 
Sex 0.010 
Fema le I 12.5 2 I 1.1 3 I 1.5 
Male 7 87.5 16 88.9 23 . 88.5 
Marita l status 0.0 10 

Single I 12.5 2 11.1 3 I 1.5 
Married 7 87.5 16 88.9 23 88.5 
Age 0.406** 
22-28 2 25 2 I 1.1 4 15.4 
29-34 5 62.5 2 I 1.1 7 26.9 
35-4 1 0 0 5 27.8 5 19.2 
42-47 I 12.5 6 33.3 7 26.9 
48+ 0 0 3 16.7 3 I 1. 5 
Ed ucationa l level 0.346* 
Diploma 5 62.5 7 38.9 12 46.2 
S se degree 3 37 .5 4 22.2 7 26.9 
Msc degree 0 0 7 38.9 7 26.9 
Work Expcl'icnce 0.462** 
2-6 2 25 2 I 1.1 4 15.4 
7- 11 3 37.5 0 0 3 11.5 
12- 15 2 25 7 38.9 9 34.6 
16-20 I 12.5 I 5.5 2 7.7 
2 1+ 0 0 8 44.4 8 30.8 

53 

Rega rding their marital status, about 88.5% of the agents was marri ed indicating that a hi gh leve l of 

responsibili ty wou ld be expected from them, but they may have ro le confli cting with domestic affa irs. 

The marital status of linkage partic ipants were 88.9 % (married), and 11. 1 ~ (s ingle) while fo r the non­

participants it is 87.5%, and 12.5%, respectively (Table 4. 14 be low). Chi-square test of marital status 

between the groups was fo un d to be insignifi cant on participation of linkage acti v it ies (X 2 =0.0 I 0, 

DF= I, P=0.9 19). Thi s shows that being married or single headed extension agents has insignificant , 
relat ion on partic ipation in linkage activities. 

As indicated in Table 4. 15 below, the majorit ies ( 12) or 46.2 % of the extension agents were Diploma 

holders; (7) or 26.9 % had B.Sc, and the rest (7) or 26.9 % had M.Sc degrees . The educational leve l of 

linkage participants were 38 .9% (diploma), 22.2% (Bsc degree), and 38.9% (Msc degree) whil e for the 

non-part icipants it is 62.5%, 37 .5%, and 0%, respectively. It showed that a ll the Msc degree ho lders of 

the extension agents a re parti c ipants in linkage mechanism. Result of mean test showed that there was 

signifi cant mean difference (t =-1.809, P = 0.083) in level of education among the groups at 10% level. 

Moreover, result of corre lation analysis revealed positive and significant re lationship of ed ucation and 

participation in fi nger millet linkage mechanisms (r=0.346, p=0.083) at 10% signi ficance level. 

Table 4.14 Distribution of Sample Extension Agents by Demographic Characteristics 

Va riables Non Participants Participants Total sample r-correlation t Value 

N % N % N % 
Sex 0.010 
Fema le I 12.5 2 I 1.1 3 I 1.5 
Male 7 87.5 16 88.9 23 . 88.5 
Marita l status 0.0 10 

Single I 12.5 2 11.1 3 I 1.5 
Married 7 87.5 16 88.9 23 88.5 
Age 0.406** 
22-28 2 25 2 I 1.1 4 15.4 
29-34 5 62.5 2 I 1.1 7 26.9 
35-4 1 0 0 5 27.8 5 19.2 
42-47 I 12.5 6 33.3 7 26.9 
48+ 0 0 3 16.7 3 I 1. 5 
Ed ucationa l level 0.346* 
Diploma 5 62.5 7 38.9 12 46.2 
S se degree 3 37 .5 4 22.2 7 26.9 
Msc degree 0 0 7 38.9 7 26.9 
Work Expcl'icnce 0.462** 
2-6 2 25 2 I 1.1 4 15.4 
7- 11 3 37.5 0 0 3 11.5 
12- 15 2 25 7 38.9 9 34.6 
16-20 I 12.5 I 5.5 2 7.7 
2 1+ 0 0 8 44.4 8 30.8 

53 



4.15 Relationship between Demographic Characteristics of Extension Agents and Participation in Linkage 
Mechanisms 

Non Participants 
Participants Total sample 

T value P value 
Variables 

Mean SD Mean SO N % 
Age 34 5.55 40.78 8.86 38.69 8.494 ·2.174 0.040" 
Yearof cxpericnce 11 .12 4.7 17.2 7.5 17 15.3 1 7.26 ·2.552 0.033** 
Source: own survey result , 20 10; ·S ignificant at 10%, ** Significant at 5%. 

4.2.5 Personal Characteristics of Researchers 

OA06·· 
0.462·· 

It is found that al l ( 18) of the researchers were males (100 %), suggesting probably the presence of 

high gender disparity in the research organizat ions in one reason or males offer more agricultural 

courses/training than women do ,and poss ibly cou ld be the presence of few and young women 

researchers in the organizations (Table 4.16 and 17 below). Hence, test statics cannot be performed. 

The result revealed that, the proportions of l]1ale researchers were high within the participants in finger 

millet li nkage mechanisms (61. 1 %) than within the non-participants (38.9%). 

Age of the sample researchers ranged from 27 to 48 years with an average age of 36.28 years with 

St.deviation of 6.49. Of which ,the average ages of linkage participant researchers and non-participants 

was found to be 38.64 and 32.57 years with the St.deviation of 6.562 and 4.650, respectively. About 

27.8%, 27.8%, 11 .1%, 22.2%, and 22.2% were between age categories of 40 to 43; 35 to 39, 44 to 48, 

3 1 to 34 years, and 27 to 30 years, respectively (Tab le 4. 16 below). It showed that more than hal f of the 

researchers (55.5%) li e in age categories of 35 to 48 years age, of which the majority, 72.8% of the 

researchers are participants in linkage act ivities . About 45.5 % of the researchers were therefore young, 

energet ic who were in their active years of labor (27 to 34 years of age). It would then mean a lot to get 

them motivated, as people in thi s age category are always full of asp irations and highly ambitions. 

Despite thi s, out of the total non-participant researchers, 42.8% were under age categories of 27 to 3 1 

implied that they are not favored in participation in joint linkage activities. Mean test comparison of 

average age shows that there is significant mean difference (t=-2.120, P=0.050) among the groups at 

0.05 significant level. In addition , corre lation anal ys is (r = 0.538, P= 0.021) revealed positive and 

moderately strong relation at 0.05 level between age and part ici pation in linkage mechanisms. 

Moreover, the sample researchers had a maximum working experience of 24 years while the minimum 

was found to be on ly 5 years with a St.deviation of 6.47 years. On average, the researchers had 13.17 

years of wo rking exper ience, of which the average experience of linkage participants (15.36) is higher 
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than the non-participants (9.29). The result showed that the majority of linkage part icipant researchers 

(72.8%) had been on the job between 13 and 24 years, showing their maturity and well equipped 

experiences in the research system . However, about 27.2 % of them had been on the job between 5 and 

12 years. About, 11.11 % of the total researchers, had spent at least 20 years in service, of which all are 

participants, suggesting that necessary experience on the job wo uld have been deve loped participation 

in linkage activities, and cou ld be passed down to younger scienti st as they learn on the job. Long year 

of service and educational level may however account for managerial practices in administrative 

procedures by older and senior sc ientists in the study area . 

Result of mean test comparison of average work experience shows that there is signi ficant mean 

difference (t=-2.046, P=0.058) among the gl:oups at 0.1 leve l. in addition , bivariate corre lation analysis 

(I' = 0.457, P= 0.057) revealed that there is positive and moderate ly strong relation at 10% probability 

level between researchers profess ional experience and partic ipation in finger millet linkage mechanisms 

(Table 4. 16 and 17 below). 

Regarding their marital status, the result showed that 72.2 % of the researchers were married wh il e 

27.8% were single. The majorities (81.8%) of the linkage participants are married as compared to the 

non-participants, and as well, the proport ion of single is higher among the non-participant as compared 

to the participant researchers. Chi-square test of marital status between the groups was found to be 

insignificant at 10% probability level on participation of li nkage activit ies (x. 2= 1.298, OF= I, p=0.255). 

Thi s implied that being married, or si ngle headed researcher has ins ignificant relationship on 

part icipat ion in linkage activities. 

Mean while the majorities (38 .9 %) of the researchers had M.Sc holders, 33.3 % had B.Sc and the rest 

27.8 % had PhD degrees. The educational level of linkage part icipant researchers were 18.2 % (Bsc 

degree), 54.5% (Msc degree), and 27.3% (PhD degree) while for the non-participants it is 57.1%, 

14.2%, and 28.6%, respectively. Moreover, the majority 66.7% of the researchers had high educational 

level above first degree, showi ng their high research ability and analytical skill s and thus a good 

performance. However, the result of mean test showed that there is insign ificant mean difference (t = -

0.969, p = 0.347) in level of education among the groups at 10% significance leve l. Moreover, result of 

correlat ion analysis confirmed ins ignificant relationship of education and participation in joint linkage 

mechanisms (1'=0.235, p=0.347) at 10% significance level. It implied the educat ional status of the 
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researchers has insignificant role towards participation In finger mill et research-extension- fa rmcrs 

linkage mechanisms (Table 4. 16 and 17 below). 

4.16 The Relationship between Personal Characteristics of Researchers and Participation in 
Linkage Mechanisms 

Non Partic ipants 
Participants Total sample 

Tvalue p vaille 
Variables 

Mean SO Mean SO Mean SO 
Age 32.57 4.650 38.64 6.562 36.28 6.497 -2.120 0.050·· 0.538" 
Year of ex perience 9.29 5.964 15.36 6.249 13.00 6.695 -2.046 0.058 ' 0.457* 

Source: Own survey result, 20 I 0; *Significant at 10,%, ** Sign ifica nt at 5: 0' 

4.1 7 Distribution of Sample Researchers by Demographic Characteristics 

Non Partici pants Pal1icipants Total sampl e r-correlati on , 
X- Value 

N % N % N % 

Sex 

Fema le 0 0 0 0 0 0 

Male 7 100 11 100 18 18 
Marital st<ltus 1.298 
Single 3 42.9 2 18 .2 5 27.8 
Married 4 57. 1 9 8 1.8 13 72.2 
Age 0.538** 
27-30 3 42.8 9. 1 4 22.2 
3 1-34 2 28.6 2 18.2 4 22.2 
35-39 2 28.6 3 27.3 5 27.8 
40-43 0 0 3 27.3 3 . 16.7 
44-48 0 0 2 18.2 2 I 1.1 
Educational level 0.235 
Bse degree 4 57.1 2 18.2 6 33 .3 
Msc degree I 14.2 6 54.5 7 38.9 
Ph D degree 2 28.6 3 27.3 5 27.8 
Worl, Experience 0.457' 
5-8 4 57. 1 2 18.2 6 33.33 
9-1 2 I 14 .2 1 . 9. 1 2 1 1.1 I 
13-1 5 I 14.2 3 27.3 4 22.22 
16- 19 I 14.2 3 27.3 4 22.22 
20-24 0 0 2 18.2 2 11.11 

4.2.6 Psychological Related Characteristics 

4.2.6.1 Finger Millet Varieties Grown and Farmers' Perceptions of Finger Millet Varieties 

Attributes 

Through reconnaissance survey and di scuss ions with fanners, and extension experts working in the 

stud y area I I different va riety traits, which fanners use for technology evaluation of fin ger millet 

var iety, were identi fi ed. Accord ingly, the farmers claimed grain yield, early maturity, grain color, good 
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quality for consumption, and easy of threshing are the five most important traits required to adopt a 
given finger mill et va ri ety in the stud y area . The responses are depicted in Table 4.18 & 4.20 below. 
Generall y, four loca l fin ger mill et varieties are grown in the study area. In kebeles of similar agro­
eco logy, more or less the same types of va rieti es are grown (Tab le 4.18). 

It was found that 86%, 55%, 42%, and 39% of the fa rmers have been cul tivating fi nger mill et local 
variet ies or names, Deqe, Necho, Angedie ,and Tikur dagussa , respectively. 

The best preferred variety, however, is the one namely Deke!likur deqe dagusa. It yie lds hi gher thall the 
rest black vari eties. It yields on average 20.88 quintal per hectare, which exceeds 18 .6, 16.28, 14.68 
quintal per hectare of Tikur dagussa, Necho, and Angedie respective ly. All of the households claimed 
that ' Deqe ' is extra earl y compared with the who le range of other varieti es. It overcomes blast di sease 
(88.2%), weed to lerant (9 1.4%), possess black co lor seeds that is preferred in the market (96.8%), good 
'i nj era' quality for consumption (96.8%) and best for loca l drinks, areki and lelia (97.8%). Its water 
holding capac ity is exce llent. Threshing is very easy (96.7%). However, 69.9 % of the households 
claimed that its straw for animals is insignificant or very low as compared to all the other fin ger millet 
varieties. This is its major drawback (Table 4.18 below). 

The second variety, the wh ite seeded name ly, Necho gIves good yicld , 16.28 quintal per ht:Clare 
(85. 1 %) fetches better price, relatively early maturing (68.6%), disease resistant (73 . 1 %), weed tolerant 
(62.7%). Preferred grain co lor (98.5%), good injera quality (95.5%), however 65 .6% of the fa rmers 
clai med that it is bad for local drinks, 'aieki and lel/a. Sim ilarl y, the straw yield is low; the stem is 
rough, and made threshing very d iffi cult, relatively less palatable to li vestock, hence unacceptable by 
some fa rmers (52.2%). 

The th ird loca l variety, 'Angede' or the red variety is also more or less the same in physical features to 
the whi te one except co lor, which made it unprofitab le in the market (64.9%). It is a very late maturing 
variety (89.5%) with excellent plant stand, densely tillering, good yield (14.68qt/ha) and hi gh water 
hold ing capacity, with good straw for animals (89.4%). However, 82.4% of farmers claimed that 
thresh ing is very di fficult and it is susceptible to drought and head blast due to slow maturity; it 
requires fert ile so il. 64.9% of the households not preferred it for injera quality for consumption, but 
good for local drin ks, ' areki and tel la' (64.9%). 

The fourth loca l va riety, the black' lik"," dagusa' has been the traditiona l variety of choice, deep ly 
rooted to the culture of the peop le for generations. They cal l it the father of al l varieties or the founder 
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variety. It grows nicel y but when it starts gra in setting it severe ly suffers head blast damage (34.8%). It 

is grace/iii, i.e. , much injera can be made Ii'om a unit we ight of gra in , Its water holding capacity is 

excellent, good injera qua li ty (87.5%) and best for loca l 'd rin ks, areki and tella' (9 1.6%). It is good in 

market but is not as marketab le as the black seeded variety. It overcomes weed (9 1.4%), possess good 

black co lor (93.7%), hi gh yield ing next to 'deqe' (18.6 qt/ha), good straw yie ld (9 1.6%). However, 41.7 

% orthe househo lds cla imed its threshing is difficult. 
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Easy of th reshing 96.7% 47.8% 17.6% 58.3% 
Easy of Marketab il ity 96.8% 85 . 1% 35. 1% 86.5% 

The percentages I11d ,cated the freq uency of the households cla"TIl ng each characteri stics trait of the varieties. 

4.2.6.2 Farmers Perceptions/ Awareness ofImproved Finger Millet Technologies and 

Comparisons with Loclll Attributes 

Tab le 4. 19 below revea led that, 43% of the farmers claimed to be aware of improved finger mill et 

varieties. However, only 15% of them had 'been cultivating at least one improved vari eti es of finger 

mi lIet, namely ' Dept' ( 13%), ' Tadesse ' (2%), and 'Padel' (0%) in their farmin g experience. When 

asked whether they had been cu ltivating at least one of the im proved finger mill et varieties in 2008 and 

2009 cropp in g season, only 7 and 6 farmers claimed the cultivation of onl y 'Degu' variety in the 

respective years. Hence, the 15 farmers eva luated the performance of the improved finger millet vari ety 

as compared to their loca l varieties, and claimed that the improved variety namely, ' Dept' was better 

than the local landraces. Moreover, the remaining 28% (o ut of the 43%) cited that a lthough they were 

not cultivating any improved fin ger millet variety, they aware that they eva luated the performance of 

, Degu ' vari ety, durin g demonstration trials conducted at their fe llow fanners fi e lds. Added that the 

improved finger millet variety has good performances, especia ll y in its ti llering capaci ty, but they were 

58 

variety. It grows nicel y but when it starts gra in setting it severe ly suffers head blast damage (34.8%). It 

is grace/iii, i.e. , much injera can be made Ii'om a unit we ight of gra in , Its water holding capacity is 

excellent, good injera qua li ty (87.5%) and best for loca l 'd rin ks, areki and tella' (9 1.6%). It is good in 

market but is not as marketab le as the black seeded variety. It overcomes weed (9 1.4%), possess good 

black co lor (93.7%), hi gh yield ing next to 'deqe' (18.6 qt/ha), good straw yie ld (9 1.6%). However, 41.7 

% orthe househo lds cla imed its threshing is difficult. 

Table 4.18 the Importance of Local Finger Millet Characteristics Based On Rank Order 
Assessments by Households 

Characteristic trailS Types of local finger mill et varieties and respondents rating 

Deqe Necho Angedie Tikur dagllssa ' 

Good avcraoe grain yield in qtfha 20.88 ( 100%) 16.28 (85.1 %) 14.68 (89.4%) 18.6 (95.5%) 
Good Straw yie ld 3 1.9% 69.7% 89.4% 91.6% 
Good st raw qual ity 96.8% 3 1.3% 55% 74% 
Good Grai 11 color 96.8% 98.5% 91.8% 93.7% 
Early maturity 100% 1 68.6% 11.5% 97.8% 
Good for local drinks 97.8% 34.4% 64.9% 91.6% 
Good iniera qllali~ 96.8% 95.5% 35. 1% 87.5% 
Good Disease resistance 88.2% 73 . 1% 45% 65.2% 
Good Weed to lerant 91.4% 62.7% 50% 91.4% 
Easy of th reshing 96.7% 47.8% 17.6% 58.3% 
Easy of Marketab il ity 96.8% 85 . 1% 35. 1% 86.5% 

The percentages I11d ,cated the freq uency of the households cla"TIl ng each characteri stics trait of the varieties. 

4.2.6.2 Farmers Perceptions/ Awareness ofImproved Finger Millet Technologies and 

Comparisons with Loclll Attributes 

Tab le 4. 19 below revea led that, 43% of the farmers claimed to be aware of improved finger mill et 

varieties. However, only 15% of them had 'been cultivating at least one improved vari eti es of finger 

mi lIet, namely ' Dept' ( 13%), ' Tadesse ' (2%), and 'Padel' (0%) in their farmin g experience. When 

asked whether they had been cu ltivating at least one of the im proved finger mill et varieties in 2008 and 

2009 cropp in g season, only 7 and 6 farmers claimed the cultivation of onl y 'Degu' variety in the 

respective years. Hence, the 15 farmers eva luated the performance of the improved finger millet vari ety 

as compared to their loca l varieties, and claimed that the improved variety namely, ' Dept' was better 

than the local landraces. Moreover, the remaining 28% (o ut of the 43%) cited that a lthough they were 

not cultivating any improved fin ger millet variety, they aware that they eva luated the performance of 

, Degu ' vari ety, durin g demonstration trials conducted at their fe llow fanners fi e lds. Added that the 

improved finger millet variety has good performances, especia ll y in its ti llering capaci ty, but they were 

58 



uncertain whether the variety is super ior or inferior to their loca l landraces, as they did not culti vate and 

eval uate in their own farm fi elds. 

On the contrary, majorities (57%) of the households had no awareness o r understand ing information 

that new finger millet variet ies were ex ist in the techno logy system of the study area . This imp lied the 

poor performance of research-extens ion-farmers linkages, hence weakening timely awareness and 

transfer of technolog ies, there by affect ing fa nners' adopt ion of improved finger millet varieties. 

However, chi-square test indicated insignificant relationship in awareness leve l of improved finger 

mill et variety between participants and nOI,-participants of finger mi llet linkage mechanisms at 0.1 

leve l (X2 = 0.090, p=0.764). 

Table 4.19 Distributions of Sample Households by Awareness ofImproved Finger Millet Varieties and 
Participation in Finger millet Linkage Mechanisms . 

Farmers Awareness Non-Partic ipants Par:ticipants 

N % N % Total (%) X2 P 
No 37 58.7 20 54.1 57 
Yes 26 41.3 17 45.9 43 
Tota l 63 100 37 100 100 0.09(NS) 0.764 

Source: Survey result, 20 10; X2 - 0.090, df = l, Cramer's V =0.30, P = 0.764; NS=Non-significant 

Evaluations of the Characteristics ofImproved Versus Local Finger Millet Varieties 

To compare and evaluate technolog ical options, it is necessary to assess the importance of each of 

finge r millet traits relative to each other and with the farmers' local variety. Compari son of finger mi llet 

vari eties was conducted throu gh preference rati ng (based on scale: I =poor, 2 =good and 3 =very good) 

with the 15 farmers who cu lti vated improved fin ger millet var ieties. Non-adopters were not able to rate 

traits of improved fin ger mi lI et s ince most of them did not know their important traits. According to 

offi cial bullets, key informant farmers, researchers and extension agents, the improved vari eti es that 

were deve loped, demonstrated and transferred to the study area in the last ten years were, I ) 'Degu' 

vari ety in 2005, 2) 'Padet ' variety in 2002, and 3) 'Taddesse' variety in 2003 croppll1g seasons. 

However, except ' Padet' the two variet ies have been cult ivat ing by the samp le households of 15 

farmers. Unfo rtunately, the farmers do not use spec ific names for the improved varieties; they ca ll them 

co ll ect ive ly as " improved" meaning not loql. Hence, the two improved vari eties were hand led as one 

variety and preference rating was conducted with the two major local varieties, ' Deqe and Necho '. 
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The resu lt of rat ings below shows that the improved finge r mill et varieties were superior to the loca l in 

terms of straw yield, and d isease resistant. Whereas the loca l fi nger millet varieties, espec ia ll y the best­

preferred variety (Deqe) we re superi or to the improved varieties almost in a ll traits, with respect to 

grain yie ld, straw quality, grain co lor, earl y maturi ty, quality fo r local consum ptions, weed tolerance, 

easy of threshing, prefere nce in market. 

Table 4.20 Comparisons of Loca l and Improved Finger Millet Cha racteristics Based On Rank Order 
Assessments by Respondents 

No Characteristics Tolal weight Rank Total weight Rank Tolal weight Rank Average Rank 
of Improved olDeqe olNecho weighl position 
Varieties (N=86) (N=55) 
(N=15) 

Gra in yield 250 2 275· 3 224 4 249.67 I " 
2 Straw yie ld 250· 2 167 I I 199 6 205.33 
3 straw q uality 202 6 26 1· 5 131 I I 198 
4 Grain color 210 5 260 6 262· I 244 3" 
5 Early maturi ty 260 I 282· I 202 5 248 2nd 
6 Good for local drinks 250 2 256· 8 141 10 215.67 
7 Good injera quality 220 4 258· 7 236 3 238 4th 
8 Good disease resista ll cf 240* 3 230 9 191 7 220.33 
9 Good weed to lerant 150 8 184· 10 172 8 168.67 
10 Easy of threshing 240 3 276· 2 164 9 226.67 5th 
I I Easy of marketab ility 150 7 258· 4 236 2 214.67 
Source: Survey Resu lt , 20 I 0: The tota l weight score is the sum of rank order frequencies multiplied respectively by 3 fo r 
very good trait , 2 for good tra it and I for poor trait of the va riet ies. 

A closer look at Table 4.20 above shows that fanners have d iffe rent selection criteria's for adopting 

finger mill et varieti es. Even though, hi gh yielding and d isease res istant varieties are the most im portant 

tra it in techno logy eva luation , most fanners indicated that gra in co lor, early maturi ty, d igestibi li ty, 

local beverage maki ng quality and market preference, ease of threshing, straw yield and palatabi lity fo r 

li vestock's are also the most important traits considered while eva luating finger mill et vari et ies. Thi s 

shows that a variety, which is req uired by fa nners, shou ld possess such tra its . The group discuss ion 

held with the fanners revea led that the reasons fo r adopting improved fin ger millet varieties, especia lly 

' Degu' is that it can yield better when planted in ferti le so il s(on average I Sqt/ha), and have good straw 

yield, which is needed fo r livestock feeding and thatch roofi ng. However, except ' Degu ', Tadesse ' 

variety was rejected by fa nners due to its stiff straw, whi ch is not su itable for animal feed , and has 

shorter and fewe r fingers than the loca l and even lower straw yie ld (half the yield of the local vari eties). 

Moreover, accord ing to fanners, the black seeded variet ies (l ike Degu and Deqe) are more preferable 

than the red seeded im proved vari ety (Tadesse) in digestibili ty, loca l beverage mak ing quality and 

market pre ference. 
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In a nutshell , the resu lt c learly showed that the loca l va riet ies were superi or to the improved, and it is 

quest ionab le whether the techno logies were generated based on researchers' interests by underva luing 

the indigenous knowledge or not. Thus, it ·depi cted th e ex isting gap between researchers, extension 

wo rkers, and fa nners in fi nger millet technology deve lopment and deli very. 

4.2.6.3 Researchers Perceptions/ Awareness of Farmers Best Local Finger Millet Varieties and 

Practices 

To determine whether researchers were rea ll y knowledgeable about farmers' local fin ger millet 

vari eti es and pract ices, they were asked to respond 10 questio ns re lated to farmers' practices or varieti es 

that were perce ived to be interesting and better than some of the recommendations from the research 

organi zat ions, and to cite the best local fi nger mill et variet ies that were rated highl y by farmers. 

As indicated in Table 4.2 1 below, only six or about 33 % of the researchers claimed to be aware of 

local fin ger millet farmin g practices that were superior to some of the practices recommended by their 

research organization. When asked to name at least one local fi nger millet varieti es thaI fa rm ers rated 

hi ghl y, fi ve out of the six (83.3%) of the researchers correctl y mentioned any such varieti es (Deqe (2 of 

them), Tiukur dagusa (2), Necho (I of them). This indicated that only 5 (27. 8%) of the researchers had 

co rrect understanding of farmers indigenous knowledge system of loca l fin ger millet practices; hence, 

blending thi s with sc ientifi c knowledge coul d yield a basket of sustainable finger mill et technologica l 

options th at sati sfi es the felt needs of fin ger millet culti vating fa rmers. On the contrary, twelve (about 

67%) of the researchers clai med that they were not aware of best loca l finger mill et varieties or 

practi ces that outstands th e improved finger mill et practices. Five of these researchers (4 1.7%) reasoned 

that th e available improved fin ger mill et vari eties were released by the research system after 

compari sons with best fa rmers' local vari eties . As a result, they outstand or beat the best local fin ger 

millet vari eties in most traits during the technology verifi cat ion phases, and hence these researchers 

clai med that there were no loca l fin ger mill et vari eties that were better than the improved system. 

Whil e the remaining seven researchers (58.3%) claimed that they had no correct kn owledge .and 

awa reness whether the loca l fin ger millet practi ces were superi or or inferi or than the im proved fin ge r 

mill e varieti es and vice versa. However, as shown in Table 4.2 1 below, chi-sq uare test confirmed 

insignifi can t rel ati onship between parti cipati on in fin ge r mill et linkage activiti es and researchers 

awareness of local fin ger mill et vari eti es at 0. 1 level (X2 = 0.468, p=0.494). 
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Table 4.21 Distribution of Sample Researchers by Awareness of Best Local Finger Millet Va rieties and Participation in Linkage Activities 

Researchers 
Awareness 

Non-Parti cipants Participants 

N % N % 

Total N % 

No 4 57.1 8 73 12 66.7 
Ves 3 42.9 3 27 6 33.3 

X2 p 

Total 7 100 I I 100.18 100 0.468(NS) 0.494 Source: Survey resu lt, 2010: x.2 - 0.468, df - I, Cramer's V - 0.161 , P - 0.494; NS- Non-s ignificant. 

4.2.6.4 Extension Agents Perceptions/ Awareness of F.lrmers Best Local F inger Millet Varieties 

As with researchers, extension agents were al so asked about their awareness of best local finger millet 
varieties. Eighteen or the majority of the extension agents (69.2%) claimed that they were aware of 
loca l finger millet far ming practices that were better than t!le recommendations from the research 
organi zat ions. Moreover, fourteen out of the e ighteen (77.8%) of the agents correct ly mentioned any 
such variet ies (Deqe, 8 of them), Tiukur dagusa (4), Angede (2). Th is indicated that over half of the 
extension agents (53.8%) out of the total sample had correct knowledge of at least one of the best local 
finger millet varieties that fa rmers rated highl y (Table 4.22). This showed that the extens ion agents 
being grass-root agents, they possessed 'a correct know ledge of farmers' indigenous finger millet 
practices as compared to researchers in the techno logy system of the study area. However, chi-square 
confirmed insigni ficant relat ionship at 0.1 level (x.2 = 0.022, p=0.883) between extension agents 
awareness of local finger millet vari eties and participation in linkage mechanisms. 

Table 4.22 Distribution of Sample Extension Agents by Awa reness of Best Local Finger Millet Varieties and Participation in Linkage Activities 

Awareness Non-Participants Participants Total N % X2 P 

N % N % 
No 3 37.5 5 27.8 8 30.8 
Ves 5 62.5 13 72.2 18 69.2 
Total 8 100 18 100 26 100 0.022 0.883 

Source : Survey resu lt , X2 = 0.022, df = I, Cramer's V =0.029, P = 0.883; NS=Non-significant. 

4.2.6.5 Perceptions of Researchers, Extension Agents, and Farmers on the Factors Limiting Farmers' Adoption of Improved F inger Millet Varieties 

Researchers and extension agents are unanimous inciting these as the five major factors limiti ng 
fanne rs ' adoption of improved finger mill et technologies in the study area. I) Absence of sound seed 
production and delive ry system; 2) Lack of awareness of improved fin ger millet varieties; 3) Lack of 
consistent demonstration and popularizations of the technologies; 4) Poor research- extension linkage 
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and chroni cally weak extension serv ices; and 5) lack of completeness of the technology package (see 

Append ix Table 4.3 for a ll the ment ioned factors by researchers and extension agents). 

Simil arl y, the fanners for their part indicated these as the five most limiting factors; I) lack of 

awareness of improved finger mi ll et varieties, 2) Limited promotion or lack of consistent demonstration 

and popularizat ion ; 3) quality seed shortage, 4) Poor performance of generated improved fin ger millet 

technologies, 5) Weak research and extension linkage. 

The common factors limiting improved fin ger mill et technology adoption mentioned by the three actors 

are summarized as fol lows . 

Lack of Awareness 

Lack of awareness was one of the major factors that are common ly shared by researchers, extension 

workers, and farmers . It is evident that generation of technology is not an end by itself. It must be 

utili zed by end users. This can be achieved through the presence of strong linkages between the major 

actors invo lved in the agricultural knowledge and informatio n system. As mentioned earli er in this 

study that, onl y 43% of the sample household farmers have an awareness of improved fin ger millet 

varieties. Despite, on ly 13% of them have been cultivating only one (namely, Degu variety) out of the 

three improved fin ger millet vari et ies in the last two production years, implying that the technologies 

remain on the shelf, simply because extension and fanners were unaware of their ex istence (,Degu'), or 

could not use them (Taddese and Padel varieties). Both research and extension might not have 

mechanisms that frequently en hance the exchange informatio n on one hand or the available linkage 

mechani sms are ineffect ive and idle, or financial, phys ical, and human resources caused the non-use of 

technologies. Moreover, as described earlier one improved finge r mill et variety, namel y 'Taddese ' was 

rejected by farmers due to its poor performance as compared to loca l varieties in most fin ger millet 

technology eva luat ion and se lection criteria of farmers. It im plied that, research outputs for finger 

mill et were minimal and lagged behind the farmers' need for the crop. Hence, limited efforts were 

made by both research and ex tension in constantly changing and developing baskets of fin ger millet 

technolog ica l options that sati sfie s the needs and constraints of fa nners. 

Absence of Sound Seed Production and Deliverv System 

Absence of sound seed production and de livery system were frequen tl y stated by the actors, as one of 

the causes of non-ado ption of improved fin ger mill et varieti es . Both researchers and extension agents 
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were unan llnous III c iti ng absence of responsible body, which played effective ro le in qua li ty seed 
prod uct ion, multiplication and transfer of improved finger mill et varieties. Hence, the ro le of input 
mUltipl ying and distr ibut ing agencies in finger mill et techno logy development and transfer act ivities 
was non-ex i sten!. 

Remarkab ly, the researchers claimed , smal l-sca le multipl ication of the variety III their own seed 
mu ltiplication fa rms for research and transfer purposes, and even they demonstrated , popularized and 
d isseminated the available finge r mil let technologies jointly with extension agents in some progressive 
fanners' fields of the study area . Yet, they reported the poor extension serv ice provisions in the study 
area as one of a responsible factor limiting fanners' adoption of the techno logies. Contrary with these 
facts, the extension agents c la imed that multiple factors, including financ ial, human, and physica l 
resources accompan ied by d iverse mandate areas, poor linkages with research , and hi gh overburden in 
di ffere nt tasks were the major factors influenced sound fin ger millet technology adoption. Mo reover, 
those fa rmers who are cul tivating improved finger mil let variety cla imed that shortage of quality seeds 
hampered their continua l use of the ava il able im proved variety. They stressed, the very mixi ng of the 
improved variety with the ir local landraces during threshing time reduced the actual performance and . . 
vo lume of yield year after yea r, apart from aggravating diseases infestations . Thus, lack of quality seed 
made them discouraged for further usc of the cu rrently prouu(;ed improved fin ger mill et variety. 

Lack of Completeness of the technology package 

Researchers and extens ion agents also mentioned lack of completeness of the technology package as a 
facto r lim iting farmers ' finger mill et technology adoption. They questioned the recommended seed and 
fe rt ili zer rates by research we re obsolete and lower than what the farmers continued to use for their 
loca l seed and ferti lizer rates . Thei l' perception was supported by thi s study. In the study area, farmers 
claimed that on average 60.76 kg seed is needed for a hectare of land with a Std. Deviation of 24.4, 
depend ing on the fert ility of the soi l and land preparation. As for instance, when the land preparation 
and the so il is fertile the rates can be as low as 36.2 kglha on average. Similarly, they use Up to 84 
kg/ha seed on inferti le and less prepared so ils. Contrary to this fact, research recommendations cla imed 
25-30 kg seed is needed fo r a hectare of land by broadcastin g method and 15 kglha for row planting 
(none of the surveyed fanners pract iced row planting). Sim ilarly, research recommended that on 
average 100 kg DAP and 50 kg UREA is needed fo r a hectare of land. However, the sample farmers on 
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average use 122 .3 kg DAP per hectare with a Std. Deviation of64 and 44 kg UREA per hectare with a 

Std. Deviation of 5, depending on the nature of the so il. 

Hence, as mentioned by researchers, extensio n agents, and the fin ding, lack of completeness of the 

finger millet technology package could limit the intensity use of the improved fi nger mill et variet ies. 

Thus, constantly upgrading and improving the ex isting fin ger millet research recommendations 

consistent with the indi genous practices is a miss ing link in the study area. This is also a reflection of 

weak research-extension-farmers linkages. 

4.2.7 Orga nizational Related Factors 

In order to understand and describe the prevai ling linkage mechan isms, which fosters research­

extension-farmers linkage for sound technology development and de li very, researchers and extension 

agents were as ked to indicate the sources they often use for ideas to set the ir work priorities. Similarly, 

fa rm ers were asked to indicate their sources of agricultural informat ion in general and improved finger 

millet variet ies in part icular. 

4.2.7.1 Researchers' Sources of Idea for Setting Research Agenda 

Researchers repo rted that 77.8 % of their research ideas come from the problems identified by the 

Regional Bureau of Agricul tu re and Rural Development, whereas 72.2% of the researchers claimed 

based on research object ives determ ined by their research institute thematic area. Moreover, the 

resea rchers surveyed were more balanced in thei r use of stakeho lders meeting (38.9%) and research 

communi ty itse lf, includi ng fellow research staffs (38.9%) as sources of their research agenda. 

However, on ly fi ve (27.8%) of the research~rs perceived fa nners as a source of ideas for setting their 

research agendas. Sim ila rl y, onl y four (22.2%) of the researchers claimed personal observation as a 

source of ideas for setting the ir research agendas (See Appendi x Tab le 4.4). 

Pearson chi-square confi rm ed that th ere is a strong and significant re lationship between partic ipat ion in 

finger mill et linkage mechani sms and researchers sources of research agenda sett ing using stakeholders 

meet ing (X2 =2.9 18, 1'=0.088), problems identified by regional BoA RD (X2 = 2.822, 1'=0.093), and 

persona l observations (X2 = 2. 822, P=0.093) , at 10% s ignificant leve ls, respectively. However, 

insignificant relationship was found on the rest sources of resea rch agenda setting and participat ion in 

linkage act ivities at 10% leve l (See Append ix Table 4.4). 
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4.2.7.2 Extension Agents Sources of Idea for Setting Extension Agenda or Work Priorities 

The extens ion agents reported that 6 1.5 % of their work ideas come from the prob lems identified by the 

Reg iona l Bureau of Agriculture and Rural Development, whereas 57.7% cla imed extension object ives 

determ ined by their extens ion institute thematic area as sources of their work priorities. Similarl y, 

stakeholders meeting (34.6%), top-down planning procedures (26.9%), extens ion community itself 

(19.2%), were claimed as sou rces of extension agenda setting. Moreover, eight (30.8%) of the 

extension agents surveyed also perceived farmers as a source of ideas for setting their work priorities. 

However, only one of the extension agents (3.8%) reported persona l observation as a source of ideas 

for setting extension agenda (See Append ix Tab le 4.5). 

Pearson chi-square, confirmed that there is insignificant relationship between extension agents 

part ic ipat ion in joint linkage mechanisms and sources of their extens ion agenda setting using all the 

mentioned sources at 10% level. Thus, it impl ied that others factors other than extension workers 

sources of work prior ities affect the participation of extension agents and performance of joint research­

extens ion-fanners linkage activ iti es. 

4.2.7.3 Farmers Sources of Obtaining Agricultural Information and Improved Finger Millet 

Varieties 

As indicated in Appendix Table 4.6 the four most common sources of obtaining agricultura l 

information by farmers in the study area .were extension staffs (77%), neighbors (77%), reli gious 

organizations (76%) , and parentslre latives (64%). The percentage record of linkage participant farmers 

were higher than the non-participants in terms of the ir informat ion sources of extension staffs (97.3%), 

neighbors (8 1.1 %), and reli gious organizations (83.3%), as compared to 65.1 %, 74.6%, and 7 1.4%, 

respectively of non-participants. However, the non-part icipants have more information sources from 

their relati ves and parents (68.3%) than the participants (56.8%) do. In short, linkage participants have 

higher in formation accesses almost in all sou rces of information, except that of relatives and NOO's 

(Appendix Table 4.6). 

Moreover, Pearson chi -sq uare, confirmed a strong and significant relationship between participat ion in 

joi nt linkage mechanisms and farmers sources of obtain ing agricultural information using extension 

staffs (;(2= 13.62, P=O.OO), demonstrations (;(2=4.292, P=0.036), marketing place (;(2= 7.784, P=0.005), 

and attendant at sem inars/train ings (;(2=8.278, P=0.004), at less than 5% significant leve ls, respect ively. 
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Hence, linkage participant have more access to information from extension agents, marketing place, 

and from participation in demonstration trials, and trainings/wo rkshops as compared to non-participant 

fanners. However, insignificant relationship is found on the rest sources of agri cultural information. 

Furthermore, the common sources of improved finger mill et seeds and technical information, 

mentioned by the fifteen fanners, were research staffs (8), extension staffs (3) , relatives (3), and 

neiglfbors (I), respect ive ly. The bivariate correlat ion analys is shows a signifi cant and moderate ly weak 

relat ionship at 0 .1 level between farmers participation in linkage activities and improved fin ger millet 

seeds and information sources (1= 0.1 26, p=0.099). 

4.2.7.4 Researchers Perceived Factors Limiting the Performance of Linkages between Research, 

Extension and Farmers 

Cognizant of the fact that every research and extension system functions within unique contextual 

factors to address the technological needs of fa rmers several factors could limit the performance of 

research-extension-farmers linkages for sound technology development and delivery. 

Researchers mentioned these as the· six most limiting factors affecting research-extension-farmers 

linkages: I) Lack of transparent, accountable, and responsible linkage strategies; 2) Idle, ineffective and 

non-functi onal linkage mechanisms; 3) Extension agents failure to perceive linkages as their 

respons ibility; 4) Lack o f adequate and susta inable financial , and physica l resources for the linkage 

req uirements of a system ; 5) Lack of adequate and quality human resources; and 6) The diversity of the 

farmin g systems served by technology systems. 

Other limiting facto rs mentioned by researchers in cluded ; lack o f sound reward system; donor 

dependence of linkage acti vi ti es; lack of mutual respect and recognition among research and extens. ion; 

lac k of sound leadership from policy makers; li mited participation of other stakeho lder; hi gh 

invo lvement of extension agents in non-agricultural activities, etc. (See Appendix Table 4.7 for a ll the 

limiting factors mentioned by researchers). 

Researchers also indicated other factors limi ting their close working relati onship specificall y with 

fa rmers. 67 percents claimed, the loose part icipation of fa rmers in the entire technology system was 

ma inl y due to their hi gh in volvement in diverse li ve lihood activities, and hence limited their contacts 

wi th farm ers. Similarly, 33% of the researchers claimed, the poorly established farmers training centers 

with scarce human and phys ica l resources ·Ii mited their linkages, thus posed limited awareness and 
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timel y transfer of agricultural technologies. Yet, only three (16.7%) of the researchers claimed farmers 

low level of understanding and their suspicions to accept technologies limited their linkages with 

farmers. Thus, they stressed that their entire focus or contact was on model or progressive farmers, who 

understands and tends to accept and implement technologies based on research recommendatio ns, by 

neglect ing the so-called laggards, or conservati ves. Besides, these same researchers blamed poor 

communication or facilitation skill s and poor respect to indi genous knowledge by researchers limi ted 

resea rchers contact with farmers (See Appendix Table 4.7). 

4.2.7.5 Extension Workers Perceived Factors Limiting Linkages between Research, Extension, 

and Farmers 

The extension workers for their part indicated these as the six most limiting factors: I) Lack of sound 

incentives; 2) Lack of adeq uate and qua li ty human , physical and financ ial resources; 3) Wide domain 

area and diversity of farming system; 4) Absence oftransparent and accountable linkage mechanisms; 

5) Limited emphasis is gi ve to linkages by research and extension including, lack of proper planning 

and time management for linkages by optimizing the financial resources needed; 6) Differences in the 

status of research and extension agents . 

Other limiting factors mentioned by extension workers included , lack of essential skill s of extension 

managers in manag ing linkages; lack of mutual respect and re~ognition among research and extension; 

idle and ineffect ive linkage mechanisms; lack of domain consensus between research and extension; 

hi gh work overload of extension agents; lack of sound leadership from policy makers; and etc (See 

Appendix Table 4.8 for a ll the limiting factors mentioned by extension workers) . 

In add ition to thi s, technology transfer workers indicated other factors limiting their close working 

relationship, specifically with fanners. Three (12%) of the extension workers cited their di ssatisfactions 

on the reactions of the majority of fanners towards extension experts. They stated farmers have been 

givi ng hi gh respect and loya lty to political leader farmers of their respective kebeles than extension 

experts thereby limited the scope of farmers-exten sion contact. Moreover, 35 percents claimed, 

farmers ' shortage of time to seek extension advice due to the ir high in volvement in diverse li velihood 

activities, constra ined their entire working relationship . Similarl y, about 12% of the extension workers 

claimed that poor working environment of their loca lities, ex plained by lack of full facilities of the 

exist ing far mers training centers, accompanied by shortage of housing, offices, staff turn-over, human 

and materi al resources, limited the motivation to wo rk and there by affected extens ion linkages with 
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farmers ' shortage of time to seek extension advice due to the ir high in volvement in diverse li velihood 

activities, constra ined their entire working relationship . Similarl y, about 12% of the extension workers 

claimed that poor working environment of their loca lities, ex plained by lack of full facilities of the 

exist ing far mers training centers, accompanied by shortage of housing, offices, staff turn-over, human 

and materi al resources, limited the motivation to wo rk and there by affected extens ion linkages with 
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farmers . In addition to these facts , 35% of the extension workers indicated that farmers' low level of 

understanding and consciousness limited their linkages . Adding, they explained that their efforts were 

incl incd towards fanners development groups (about 12 gro ups) which each group consists of about 25-

30 model household farmers in each respect ive kebele 's, with the aim to catalyze the adoptions of 

technologies. The model fanners were supposed to be conscious, literate, and who tends to accept and 

implement technologies at the earliest, thereby fostering spi ll over effects on the rest of farmers. 

Moreover, the mode l fa nners are the ones that have been a participant in various developmental related 

issues, including seminars, trainings, exchange tours, etc, with ei ther extension 01' other bod ies often on 

beha lf of farmers of the respect ive localities. On the contrary to th is fact, these same extension workers 

blamed poor communication 01' facil itat ion ski ll s of extension workers to persuade laggard farmers was 

also a responsible factor for weak extension linkage with farmers (See Append ix Table 4.8) . 

4,2,7,6 Farmers Perceptions of the Factors Affecting the Performance of Linkages between 

Research , Extension and Farmers 

Farmers based on their fanning experien ce, perceived these six as the most critica l factors limiting their 

close relationships with research and extension: I) Limited involvement 01' participation of farmers in 

linkage activities; 2) Biasness' of development agents/grass-root extension workers; 3) Lack of 

commitment of extension; 4) Fanners shortage of time due to high overburden in diverse livelihood 

act ivit ies; 5) Weak resea rch-extension linkage; 6) Lack of timely supply of adequate and quality seeds 

and fertili zers from extens ion. 

Other limiting factors mentioned by fanners included: high focus of research in road side trials; lack of 

commitment of research ; limited motivation of farmers to seek adv ice; lack of sound and basket of 

technologica l options e ither from research or extension; limited number of development agents; farmers 

expectat ions of a ll owance or per diem during linkage activities organized either by extension or 

research , etc (See Append ix Table 4,9 for a ll the factors mentioned by farmers), 
, . 

As it stated above, most of the fanners (59%) blamed that one of the critical factor limiting their c lose 

contact specifically with extension is the biasness' of development agents. Especially they are 

frustrated by lack of timely supply of adequate and quality seeds and fertilizers from the agents. They 

added the availab le agricu ltural inputs, trainings, workshops, etc, have been provided to the same 

intluenti a l and po li tically motivated farmers year after year. As a result, they are less motivated in 

seek ing any advice and production inputs from the agents, and the farmers did not perceive the agents 
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as rea l deve lopmenta l workers. Besides, they have been di ssatisfi ed by the extens ion methods wh ich 

focused more on progress ive farmers and whi ch neglected the so-call ed laggards. 

Bes ides, 15% of the sample fa rm ers claimed that absence of sound and basket of technological options 

either from research 01' extension are the major contributory facto r which limi t lin kages. The most 

com mon expression of these fanners was that ' whether research , 0 1' extension, 01' farmers, 0 1' others, 

they were ready to trave l to anywhere to secure seed without mattering distances whenever they heard 

01' aware that best technologies ex ist in the destinat ion. Remarked , the available techno logies being 

transferred by extens ion agents were few and even scarce to the majority of farmers, being dominated 

by improved maize techno logies. They stressed they wo uld frequently contact both extens ion and 

research if there were baskets of sound techno logies (See Appendix Table 4.9). 

4.2.8 Context of Technology System/ Task E nvironment Related Factors 

The reasons for the degree of the poor status of linkage exp lained in the previous section sl ightly vary 

from the respondents of research, extension, and farmers. Nevertheless, both researchers and extension 

workers share several facto rs contributing to the poor performance of linkage between them 

un animous ly. Thus, three key elements of the ' task environment' innuenced research-extension­

farmers linkage . Namely, policy, the structure of fanning systems, and donor involvement. 

4.2.8.1 Issues at the System and Policy Levels 

One of the basic causes of poor linkages between research, extens ion and farmers in the stud y area is 

the absence of system perspect ives . Ev idence from the data showed that, policy makers, research and 

extension personnel fa il to recogni ze that research and extension are part of a single system and that the 

mi ss ion of th is system is to make relevant technologies ava il able to far mers. As shown in Appendi x 

Table 4.7 and 4.8, 67.7% and 50% of the sample researchers and extens ion agents, respect ively 

indicated that policy makers fa il to recogn ize research and extension as two components of the same 

system and that they fail to deal with froma systems perspectives. They fa il to assume sound leadership 

by promoting domain consensus and complementari t ies between research, extension and others of the 

system; by enforcing accou ntabi lity; and sound incentives. 

Desp ite the ir being, components of the same system, resea rch and transfer differ in their respective 

ro les, spec ific goa ls, prioriti es, and methodolog ies. Fu rth er, their incentive systems and status are not 

the same. These differences cou ld be the sources of potentia l tens ions and connict and cou ld override 
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the complementarities of two components, making them overly compet itive. Hence, lack of a syStem 

perspective with a transparent, agreed upon and responsible linkage mechani sms based on the consent 

of stakeholders, might have potenti a l imp li cations for policy make rs' handling of li nkages. Similar 

findin g was reported by (e.g. ISNAR, 1987; Kaimowitz el al. , 1989; Eponou 1990) . 

4.2.8.2 The Structure 'of Farming Systems 

The majo rity, 72% and 92% of researchers and extension wo rkers, respectivel y cited the wide domain 

area served by the technology systems as one of the primary problems affecting linkages. The farming 

systems are diverse and agro-eco logicall y and socio-economica ll y complex. Thus, it posed 

incompat ibility to the quantity, and quali ty of human, physica l and financia l resources required . 

Unfortun ately, the agri cultural technology systems of the area lack the required resources (Appendi x 

Tab le 4.7 and 4.8). The finding agrees with (lSNAR, 1987; Ekpere el aI. , 1990; Ka imowitz et al., 

1989) . Despite these, 72% of the researchers and 69% of the extension wo rkers frustrated by the 

invo lvement of extension workers in non-agricultural acti vities. In that, extension agents had many 

tasks to perform other than transfer of technology and inform at ion, which typically included 

agricultu ra l ad mini strati on, cred it admi ni stration and in put supply. Hence, farmers seldom saw their 

role as real developmenta l agents. The finding agrees with Belay (2003). 

4.2.8.3 Dependency of Linkages in Donor-Funded Projects 

In the study area, a lthough donor projectS had played a posi tive role in improving linkages and 

achiev ing a hi gh degree o f effectiveness for a short period, often the duration of the project, they had 

also posed negative effects when donor fund ceases . One was the disappearance of leadership and 

accountability at a ll leve ls. Added 77.8% and 46.2% of the researchers and extension agents (A ppendix 

Table 4.7 and 4.8) apart from Kll s and FGDs indicated that dependency of linkages in donor-funded 

proj ects lead to fluctuation s in the performances of linkages between research and extension in the 

study area. As soon as the project ceases, performance dropped sharpl y. Linkage initi atives were thus 

lost and , in man y cases, the leve l of integrati on ach ieved was not susta inab le. It improved o nl y when 

do nor resources aga in became ava il able. Empiri cal example for the past few years in the techno logy 

system of the area as in fo rm at ion obtained from Kl ls and FGDs showed that, 

Breakthrough had been achieved in creating strong linkages among the major actors in the study area by 
donor-projects, specifically by IFAD, USA ID and SIDA; where by ordinary costs such as transportation, 
per diems, publications, joint tri als, technology transfer, trainings, and seminars and workshops related to 
lin kages were paid by these projects. More stri kingly, these projects were gradually phased, as the projects 
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near their schedul ed completion in the past four to two years. As a result, linkage initiat ives were thus lost 
and the level of integration achi eved was not sustainable. It improved on ly when donor resources again 
became available. As for instance, currently, donor-funded project namel y, RCBP (rural capacity building 
proj ect) has been launched in the technology system of the area and has shown that whenever a resource is 
avail able, the performance of I inkages of this technology system is being enhanced. 

Th us, fluctuations in linkages were due to the fact that most lil) kage mechanisms were related to donor 
funded projects ; they were not main tained by resources from the national budget because of either 
limited funding or because the rel evant actors underestimate the usefulness of linkage . Previous linkage 
studi es have also revea led that many research-extension linkage problems could be traced to problems 
of donor involvement (e .g. Palmieri , 1990; lSNAR, 1987; FAO, 1997). 

4.2.9. Structural Related Factors 

The common factors explain ing the present situations of research-extension-farmers linkages in the 
study are on the context of structural and/or organ izational related facto rs are three, namely; idle and 
ineffective linkage mechanisms, limited participation offarmers, and relevant stakeholders. 

Kll s and FGDs indicated that one of the basic linkage problems prevailing in the region in general and 
the study area in particular are the existence of idle and ine ffective linkage mechanisms. Thi s is 
confirmed by evidence of the data that 72.2% and 61.5% of the sample researchers and extension 
agents, respectivel y cla imed that the available linkage mechanisms are idle and ineffective. 

4.2.9.1 Idle and Ineffective Linkage Mechanisms 

Fo rm al mechanisms for cooperati on are existent, but they were ineffective or not are used 01' are used 
so poorly that the intended objectives cou ld not be achieved (Appendix Tab le 4.7 and 4.8). This could 
be due to lack of accountable linkage mechanisms, or to the ir method of operation, or to managerial 
practices or to the nature of the resource base. The findin g agrees with (ISNAR, 1993). 
An important phenomenon as noticed from the finding, Kll s and FGDs with researchers and extension 
agents, is a fluctuating situat ion in assum ing responsibili ty for linkages. That is, no institutional system 
is specifically charged of establ ishing and manag ing linkages with a transparent and responsible 
linkage pol icy based on the consent of all stakeholders. In fact , both the researchers and extension 
wo rkers claimed that they acknowledge the importance of linkages but do not a lways perceive them as 
their responsibility. To put across, 

Even if almost all the major stakeholders of the Research-Extension-Farmers Linkages Advisory Council 
are under the umbrell a of Bureau of Agriculture and Rural Development, there is no a responsible and 
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accountable body of managing linkages. As a result, most of the linkage mechanism s are being undertaken 

on the goodwi ll of partic ipants, specifica lly one si de initiat ion from researchers. To explain thi s, although 

the linkage cou ncil has been serving a ll the stakeholders in the technology system of the study area, the 

research wing shares the lions share or have been the on ly responsible body of organizing and faci li tating 

the council 's activities. The others actors on the contrary, were passive participants in the entire activities 

of the council , or they come to the scene o nly during review, and field days. For example, managers of 

Zonal office of Agriculture and Rural Development have been chairmen' of the linkage council for more 

than eight years, but their role was not more than chairing the meeting. H ence, there would be a planning 

and review committee that meets, but il~ decisions were ignored and rarely implemented and/or the 

comm ittee rarely or never meets. Mechanisms for program formulation and priority setting activities 

during the Linkage Advisory cou nci l meeting of re levant stakeholders were typica l examples in the study 

area. Research and extension were supposed to meet and formulate the research program together. 

H owever, during these meetings, only the researchers would present their current resu lts and their plan of 

activities for the following year. In other cases, research or extensiollllever even organizes the meetings. 

To put it briefly, properl y deti ned, well-formulated and institutionalized research-extension-farmers 

I inkage strateg ies have been non-existent, despite few attempts are currently being made. 

4.2.9.2 Limited Pal·ticipation of Farmers in Linkage Mechanisms 

It was evident from the finding (Appendix Table 4.9) and the analys is of fanners ' partic ipation In 

linkage mechani sms (section 4.3 later), farmers input in setting both research and extension agenda has 

been limited or is at least at the level of bare minimum. Th is is despite the fact that farmers' 

participat ion can be one of the key facto rs ensuring the success of agricultural technology systems. 

Farmers' invo lvement (section 4.3 later) in the study area was often limi ted to field day (37%), training 

(37%), and joint demonstration trial (36%). However, only involving farmers in such linkage activities 

does not a llow them to become part of the decision making process. This is because; for e.g., the 

majority, 97% and 90% of the sample households had not been partic ipated in the last two producti on 

years jointly with researchers and extension workers in joint problem identification, and joint priority 

planning and setting activ ities, respectively .. 

4.2.9.3 Limited Participation of Other Relevant Stakeholders 

Klls, FGDs and both researchers (72%) and transfer agents (38%) clai med the low participation of the 

relevant actors of the agricultural knowledge and information system, in linkage plann ing and 

implementation efforts at a ll leve ls hampered the effectiveness of research-extens ion-farmers linkages 

of the study area. Specifi ca ll y, NGOs, and in put multipl ying and distributing agencies, respective ly 

were amo ng the major actors in playing an effective role by supportin g via adequate fund ing at a ll 

leve ls, and timely multipli cation, di ssemination and trans fe r of technologies . However, the in volvement 
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of such organizations III linkage mechani sms in general and technology development and transfer 

activities in particular had not been active and well coordinated. In the situations, where there exist 

diverse agro-ecologies linkage among the actors involved in technology generation , multiplication and 

transfer schemes covering wider agro-ecologies ensure the relevance and adaptability of technologies. 

However, such coordination is poor in the study area. The finding agrees with Teklu (2001). 

4.2.10 Resource Factors 

In the technology system of the study area, various aspects of human, financial and physical resources 

influenced the level of integration between research , extension ·and farmers. 

4.2.10.1 Human Resources 

4.2.10.1.1 Motivation and Rewards/Incentives 

Striking phenomena in the technology systems of the study area were the incompatibility between 

profess ional reward systems and organizational goals. While the goals of the studied publicly-funded 

research organizations is to generate relevant technologies which are soc io-economically, agro 

ecologically and technically sound to fanners , their employees reward systems did not reflect this. 

Klls , FGDs and evidence from the survey result indicated the majority of researchers (72.2%) and 

extension workers (65.4%) claimed that the reward systems currently in use are not compatible with the 

mi ssions and goals of technology systems (Appendix Table 4.7 and 4.8). They stated the low sa laries or 

the monthly pay envelope was so insufficient to cover basic needs that, their morale were low and were 

less motivated to devote their entire efforts to sound technology development and delivery system in 

general or establishing effective linkages with the components of the system in particular. The finding 

agrees with (lSNAR, 1993). 

Moreover, promotion and peer recognition were perce ived by researchers as the most important 
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peer recogn it ion was not based on the relevance and effective use of technologies rather than on 

individuals' politi ca l com mi tment. Hence, in such case, extens ion workers who devote their efforts to 

transfer act ivities might even be penalized (Appendix Table 4.8). 

4.2.10.1.2 Human Rcsource Mix 

Technology generation and tra nsfe r are soc ial processes invo lving mi x o f human resources with 

d ifferen t personal att ri butes, attitudes, behav iors, motivations, interests, and goals. Individua ls have 

d ifferent professions and pos itions with varying leve ls of prestige and incenti ves. They also belong to 

groups or organ izatio ns that do not necessaril y have the same status, authority and resources. Kll s , 

FGDs and sample researchers (88.9%) and extension workers (6 1.5%) as factors contri buting to poor 

linkages between research and extens ion have ident ifi ed personal attri butes, as well as professional and 

organi zational d ifferences . Hence, since the mixes of human resou rces in the technology system of the 

study area are not right, personnel's might un able to cooperate to the required amount. It is remarked 

that gro up competence, in part icu lar, is an important factor in carrying out lin kage activities. Bas ic 

tasks such as gatherin g informati on on fa rmers' problems or providing feedback to research on 

transferred technologies coul d not be properly performed because technology transfer agents were not 

suffic ientl y well edu cated to do so; or were poorly tra ined in' identi fy ing clearly farmers' production 

prob lems, or serve as partners in j o int trials or surveys. Researchers on the other hand could not be ab le 

to make in fo rmation understandab le to extension agents because they might be poorly trained or lack 

good communicati on and fac ilitat ion skill s to pass sc ientifi c results to transfer agents and farmers. 

K li s and FGDs with researchers stressed th at serious staff turnover of ex peri enced research staffs have 

been limi ting the perfo rm ance of the ent ire technology developmen t activ iti es in general and net 

work ing with relevant stakeho lders in parti cula r. Apparentl y, the research systems of the study area had 

a limited number of qua lifi ed scienti sts that it was usually the best of these who were ass igned 

coord ination and other li nkage tasks . Thi s tends to overl oad them and may interfe re with technology 

generation work. 

4.2.10,1.3 Status Dirfct'cnces 

Sample researchers (38 .9%) and majo riti es of extension agents (76.9%) mentioned diffe rences in socia l 

status, e.g., d iffe rences in educati onal leve l between them as sou rce of linkage prob lems (Ap pelld ix 

Tab le 4.7 and 4.8). They stated that the ed ucational gaps between them are so wide that effective 

cooperat ion was severely handicapped . Tensions thus arose or intergroup confl icts exist. Thi s result 
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supports the findin gs of earlier researches on linkages (e.g. FAO, 1997, Seegers ef a/. , 1989, Eponou, 

1990). In th e same way with what Eponou ( 1990) ex pressed , 

Majorities of the surveyed extension agents (76.9%) stressed that " in the technology system of the study 

area, researchers had more status than extension workers, and hence there were often a 'pecking order' of 
occupat ions, rei nforced by the general perception that researchers were the 'white co llar' workers who 

alone are capable of identifying, analyzing and solvi ng farmers problems. Technology transfer agents were 
perceived as the 'blue co llar' workers who mechani cally del iver the product of research to farmers" . This 
fru strated techno logy transfer agents. The 1110St com mon express ion of their dissatisfaction was to question 

the competence and moti vation of researchers and the relevance of their results. 

Briefly, mutual respect, recognition of the partner's competence, and domain consensus seem to be 

prereq ui s ites for using linkage mechan isms to integrate research and technology transfer. 

Unfo rtunate ly, these condi tions were rarely present in the technology system of the stud y area. 

4.2.10.2 Financial Resource Factors for Linkages 

4.2.10.2.1 Availability and Management of F unds 

Access to resources is one of the critical factors determining organizational strength. Nat ional 

gove rnments in gene ra l and donors were the major sources of funding . Contributions from the public 

sector, I'he most conveni ent way of financing technology deve lopment and transfer in the study area , 

were determined by the leve l of economic deve lopment of, and support g iven to, the agricultural sector 

wi thin the overall national economy. Donor contributions, by contrast, were a functio n of linkages 

between donors, the pub li c sector, and the organ izations of the technology system. In general , a hi gh 

leve l of financial resources has a positive effect on linkage mechani sms because it al lows for more than 

one mechan ism to perform the same fu nction and as well for ach ievi ng correspondence. Unfortunately, 

it is found from Kll s and FGDs that these condit ions were rarely present in the technology system of 

the study area. As a result, in some cases, trials and transfer activiti es were not always finished and 

j o int li nkage act ivities wou ld have been suspended. Moreover, 77.8 % and 76.9% of the sample 

researchers and extension agents respectively confirmed, lack of adequate and sustainable financ ial 

resources for the linkage requirements of a system as one of the maj or factors contributing to poor 

research-extension-farmers linkage (Appendi x Table 4.7 and 4.8). Likewise, linkage mechani sms were 

not budgeted as separate items; the costs related to linkages were the first to be cut when fina ncia l 

resources became sca rce. Very often, the mechani sms were estab li shed with donor resources. When 

these we re no longer ava il ab le, li nkages cease to function properl y. T hi s result supports the find ings of 

earli er researches on linkages (e.g. FAO, 1997, ISNAR, 1993). 
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4.2.10.3 Physical Resource Factors 

Both sample researchers (94. 1 %) and technology transfe r agents (84 .6%) apart from results of Kll s.and 

FGDs claimed that scarc ity o f physical resource as one of the factors contributing to poor linkage 

between research , extension and farmers. The researchers c ited lack of adequate vehicles and hi gh aged 

trucks with littl e maintenance costs, accompanied by scarce financia l reso urces were the main factors 

influenced the overa ll performance of their organi zations. The most common expression of their 

di ssati sfaction was to question ' how could the research covers a w ide domai n area of di verse agro 

eco logy, (spec ifi cally mandated for more than 48 di stricts per s ingle research center in the unit of 

ana lys is), given that such physica l facilities were rarely present and fin ancial resources at the same time 

were insufficient. Hence, it made too difficult for them to contact frequently with extension and fanners 

as wel l to test techno logies at the farm level of the ir diverse mandate a reas (Appendix Tab le 4.7) . 

Similarly, the extension wo rkers cla imed the scarcity or absence of such resources. Remarkably, Kll s 

w ith extension supervisors indicated that without any vehicl es, motor cycle, or bicyc le they were forced 

to advice ta mers located in at least three or four different rural kebeles 52 times per year; g iven that the 

kebeles are placed distantly w ith each other. This frustrated the ir individual motivation to work in 

part icular and the overa ll performance of the technology transfer and feedback activ ities in genera l 

mentioned before that sound incentive and promotion mechani sms were rarely present. 

4.2.11 Managerial Factors 

In the agricultural technology system of the study area, managerial problems al so influenced the 

performance of linkage between research , ex'tension and fann el:s. 

4.2.11.1 Managerial Capacities of Research and Extension Managers 

Empirical ev idences indicated that, the managers of the research systems were forced to be seni or 

research sc ienti sts who accumulated long years of experience in research; however, they might not have 

little or no managerial experi ence. Sixty-seven percent of the researchers c la imed, either because of 

poor management train ing programs or personality problems, the research managers of the study area 

lack the essenti a l skill s for runnin g the research organizations, including those for managing linkages 

both inside and extern all y w ith other relevant stakeho lders, and lack to provide leadership, to bui ld a 

team, ancl to commu nicate effectively. This result supports the findings of, e.g., ISNAR ( 1993). 
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To this end, matching the in terests of researchers with those of the organi zation and reconciling 

d ivergent scientifi c views were a chall enge for the managers. Ind iv idual personality problems might 

have been a source of poo r lin kages. Personality c lashes were not addressed in the study, but in some 

case, di ffi culties mi ght arise because of the authoritarian management sty le of certain indi viduals. 

Despi te thi s, the remain ing 33.3% of the researchers c ited, the capacity of the mangers to perform the 

various organi zati onal tasks, manag ing linkages, building a favorable c limate for mutual interacti on is 

good; however, d iffe rent factors including lack of accountable and responsible linkage strateg ies, 

inadequate fi nancial, phys ica l and human resources and wide domain area and coverage affected the 

e ffi c iency of the research managers (Appendi x Table 4.7) . 

Similarl y, Kll s and 73 .1 % of the surveyed extension agents have cla imed that the managers of their 

extension o rgani zations lack the essenti al skill s for runnin g the organizati ons and creating a favorabl e 

c limate for integrati on. They cla imed that the managers were simply politica lly appointed to fi ll 

management posts unlike the nomination and se lection procedures of research managers based on 

individual ta lent and achi evement. Consequentl y, difficulti es might a ri se because o f the authoritarian 

management sty le of certa in posted individuals. Moreover, they stressed that the managers of their 

extension organi zations have been devoting almost their entire time to o ften-unplanned activities, 

confe rences and meetin gs, concerned on both agricultu ra l and non-agricultural issues . Added, they 

spent a bare minimum time on real technology delivery mechani sms and linkages, w hich woul d have a 

signifi cant effect on the livelihoods of farmers in general and fo r sound technology deve lopment and 

de li very particular. To thi s end, the managers coul d unable to identify the systems linkage needs, are 

unable to prov ide effect ive leadership in the extension system and unable to choose appropriate 

mechani sms which would work better than others, depending on the functi ons to be performed and th e 

speci fi c conditions such as the quality, quantity of resources and the system climate. 

On the contrary, the rema in ing 26.9% of the transfer agents cla imed that the managers did not lack 

essentia l skill s for undertakin g and implementing the goa ls of the organization, including manag ing 

linkages, however they overburd ened with different planned and unplanned activities. Moreover, they 

cla imed the managers faced with, scarc ity of financial, physica l, and human resources, whi ch in turn 

posed unfavorab le c limate fo r integration and affected a two-way flow of in fo rmati on and knowledge. 

Genera ll y, Append ix Tab les 4. 10 and 4. 11 , summari zes al l the di scuss ions of secti on 4.2 based on 

dis tr ibutions of linkage partic ipant and non-partic ipant resea rchers and extension agents, res pective ly. 

78 

To this end, matching the in terests of researchers with those of the organi zation and reconciling 

d ivergent scientifi c views were a chall enge for the managers. Ind iv idual personality problems might 

have been a source of poo r lin kages. Personality c lashes were not addressed in the study, but in some 

case, di ffi culties mi ght arise because of the authoritarian management sty le of certain indi viduals. 

Despi te thi s, the remain ing 33.3% of the researchers c ited, the capacity of the mangers to perform the 

various organi zati onal tasks, manag ing linkages, building a favorable c limate for mutual interacti on is 

good; however, d iffe rent factors including lack of accountable and responsible linkage strateg ies, 

inadequate fi nancial, phys ica l and human resources and wide domain area and coverage affected the 

e ffi c iency of the research managers (Appendi x Table 4.7) . 

Similarl y, Kll s and 73 .1 % of the surveyed extension agents have cla imed that the managers of their 

extension o rgani zations lack the essenti al skill s for runnin g the organizati ons and creating a favorabl e 

c limate for integrati on. They cla imed that the managers were simply politica lly appointed to fi ll 

management posts unlike the nomination and se lection procedures of research managers based on 

individual ta lent and achi evement. Consequentl y, difficulti es might a ri se because o f the authoritarian 

management sty le of certa in posted individuals. Moreover, they stressed that the managers of their 

extension organi zations have been devoting almost their entire time to o ften-unplanned activities, 

confe rences and meetin gs, concerned on both agricultu ra l and non-agricultural issues . Added, they 

spent a bare minimum time on real technology delivery mechani sms and linkages, w hich woul d have a 

signifi cant effect on the livelihoods of farmers in general and fo r sound technology deve lopment and 

de li very particular. To thi s end, the managers coul d unable to identify the systems linkage needs, are 

unable to prov ide effect ive leadership in the extension system and unable to choose appropriate 

mechani sms which would work better than others, depending on the functi ons to be performed and th e 

speci fi c conditions such as the quality, quantity of resources and the system climate. 

On the contrary, the rema in ing 26.9% of the transfer agents cla imed that the managers did not lack 

essentia l skill s for undertakin g and implementing the goa ls of the organization, including manag ing 

linkages, however they overburd ened with different planned and unplanned activities. Moreover, they 

cla imed the managers faced with, scarc ity of financial, physica l, and human resources, whi ch in turn 

posed unfavorab le c limate fo r integration and affected a two-way flow of in fo rmati on and knowledge. 

Genera ll y, Append ix Tab les 4. 10 and 4. 11 , summari zes al l the di scuss ions of secti on 4.2 based on 

dis tr ibutions of linkage partic ipant and non-partic ipant resea rchers and extension agents, res pective ly. 

78 



4.3 Types of Linkage M echanisms and T heir Functions Used By the Research a nd Extension 

Organizations 

Acco rdin g to ISN AR ( 1993), a linkage mechani sm is defined as any structural or manageri al devices or 

procedu re used to enhance the complementariti es of research and extension. In view of th at, 6 basic 

linkage fun cti ons/pu rposes compri sing 25 linkage mechanisms were identified from the research and 

extension organi zati ons orthe study area. These are : 

Planning and review function s: the spec,ific linkage mechani sms used for thi s fun cti on were a) Joint 

problem identifi cation, b) Join t priority planning and setting committees or meetings, c) Joi nt 

programming and review comm ittees or meetings, d) Joint technology re lease committee or meetings , 

Collaborative activities : the specific linkage mechani sms used for th is function were a) Joint adapti ve 

tri als, b) Joint fi eld vi sits, c) j o int demonstration trials, and d) Jo int surveys , 

Exchange of resources : the spec ific linkage mechanisms used for thi s functi on were a) Financ ial 

agreement, b) Contract fo r services, c) Exch~n ge of personnel, a nd d) Staff rotati on. 

Dissemination of knowledge and information; the specific lin kage mechani sms used fo r th is function 

were a) Publications, b) Seminar/ Workshop, c) Technical Reports; d) Farmcrs exchange tour, e) 

Demonstration tri als, f) fi e ld days, g) Audio-visual material, and h) Trai nings. 

Evaluation and feedback: the spec ific linkage mechanisms used for thi s function were a) Evaluati on 

surveys, b) Eva luat ion meetings, c) Evaluati on fi eld visits, d) Publi cation of reports by monitoring and 

eva luat ion team. 

Coordination : The spec ifi c linkage mechan isms used for th is function were a) Coordinator positions, 

and/ or Research extension li a ison pos itions. 

Based on these 6 linkage functi ons, speci fi c linkage mechani sms fo r each purpose is described below 

from the technology system of the study area, spec ifi ca ll y linkage mechani sms of research, extension, 

and fann ers. 

4.3 .1 L inkage Mechanisms of E xtension Agents/Extension organizations 

Based on the aforem entioned premises, extension' workers indicated 25 structural or manageri a l 

devices, whi ch are be ing used by their organizations to enhance the complementari ties of research and 
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and/ or Research extension li a ison pos itions. 

Based on these 6 linkage functi ons, speci fi c linkage mechani sms fo r each purpose is described below 

from the technology system of the study area, spec ifi ca ll y linkage mechani sms of research, extension, 

and fann ers. 

4.3 .1 L inkage Mechanisms of E xtension Agents/Extension organizations 

Based on the aforem entioned premises, extension' workers indicated 25 structural or manageri a l 

devices, whi ch are be ing used by their organizations to enhance the complementari ties of research and 
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transfer processes. As shown in Append ix. Table 4.12, there is too great re li ance of the extension 

wo rkers on two practices . These are joint priority setting and planning (80.8%), and field days (76.9%). 

Moreover, high frequency was scored on extension links with research through , joint technology 

release meetings, and j o in t fi e ld visits. 

On the contrary, there were low extension.link with researchers, specifica ll y links on; fa nners exchange 

tour (11.5'%), jo int surveys ( 19.2%), evaluatio n surveys ( 19.2%), coordinators positions ( 19.2%), 

publication of reports (26.9%), joint demonstration tri als (26.9%), trainings (26.9%), joint problem 

idcntification(30.8%), j o int programming and review (30.8%) - which are key tasks for ensuring the 

relevance of technologies and particul arly important in systems serving resource-poor fanners. Their 

low reco rd underm ines the technology systems performance by preventing extension workers and 

researchers from carry ing out subsequent tasks. 

4.3.2 Linkage Mechanisms of Researchers !Research organizations 

Similarl y, researchers were also indicated about twenty-five linkage act ivities or structura l or 

managerial dev ices that are used by their organizations to enhance the complementarities of research 

and extension. As indicated in Ap pendix Table 4. 13, of all about fi ve linkage activ iti es or mechani sms 

was very pro minent in practi ce. 

Researchers' di sseminati on of knowledge and informat ion to extension workers through demonstrat ion 

tri als ( 100%) and field days (83.3 %) have been wide ly used and have been moderate ly successful in 

strengthening the links. Moreover, evaluation meetings (72.2 %), eva luation fie ld vis its (72 .2 %) and 

seminar! workshop (72.2 %) were also popular linkage mechani sms. However, these mechanisms alone 

are inadequate to sustain the integration of n!search and extension. They can be effective only if there is 

already some degree of integration fostered through other mechani sms. Evidently the data showed that 

(Appendi x Table 4.1 3), researchers found it diffi cult to use staff rotation ( 11 .1 %), coordinator positions 

( 11 . 1 %), joint programming and review (16.7 %), joint problem identification (16.7 %), exchange of 

personnel (16.7 %), contract for services (16.7 %), financia l agreement (22.2 %), publication of reports 

( 16.7 %), and j oint priority sett ing and planning (27.8 %). 

4.3.3 Relationship of Researc h anil E xtension on Linkage Mechanisms 

Table 4.23 be low shows the linkage mechani sms that are jointl y used as a link between researchers and 

extens ion workers. It is foun d that there is a relationship between researchers and extension agents in 
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terms o f the ir use towards; j o int priority sett in g and planning (59 %), jo int technology release 

committee (54 .5%), joint fi e ld visits (66 %), exchange of personnel (4 1 %), publ ications (4 1 %), seminar 

(6 1 %), jo int technical reporting (48%), demonstration tri als (6 1 %) , fi e ld days (80% ), audio-visual 

materi als (57 %), tra inings (39 %), evaluation meetings (55 %), and evaluation fi e ld visits (52 %). 

Table 4.23 Breakdown of Research and Extension Organizations Linkage Mechanisms 

Researchers and Extension Agents 
Linkage Mechani sms N-yes responses % Total Sample 
Joint Problem Ident ifi cati on II 25 44 
Joint Priority Sett ing and Planning 26 59 44 
Joint Programming and Rev iew II 25 44 
Joint Technology Release Committee 24 54.5 44 
Joint Adapt ive Trials IS 34 44 
Joint Field Visits 29 66 44 
Joint Demonstration Trials 14 32 44 
Joint Surveys/Diagnostic Survey 12 27 44 
Financial Agreement IS 34 44 
Contract For Services 14 32 44 
Exchange of Personnel 18 41 44 
Sta ff Rotation 14 32 44 
Publicati ons 18 41 44 
Seminar! Workshop 27 61 44 

T echni cal Reports 21 48 44 

Farmers Exchange Tour 10 23 44 

Demonstrat ion Trials 27 61 44 

Field Days 35 80 44 

Audi o-Visual Materi al 25 57 44 

Trainings 17 39 44 

Evaluation Surveys 16 36 44 

Eval uati on Meetings 24 55 44 

Evaluati on Field Visits 23 52 44 

Publ ication of Reports 10 23 44 
Coordinator Positions 13 30 44 

4.3.3.1 Planning and Review Linkage Functions of Research and Extension Organizations 

Planning and rev iew was one of the most important purposes fo r lin kages between research and 

extension in the technology system of the study area. As indicated in Table 4.23 above, there tS a 

relati onship between researchers and extension agents in terms of the ir use towards mechani sms of 

j o int priority setti ng and planning meetings (59 %), and jo int technology release commi ttee or meetings 

(54.5 %), for purposes of jo int planning and rev iew. 
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Jo in t pl annin g and review functio ns; wh ich is the interactions of input from both research and extens ion 

to problem identification , program formulati on and evaluat ion, agree ment on the priority domains a nd 

consensus on responsi bili ty sharing, and jo int re lease of so und technolog ies; co uld playa rol e to meet 

the techno logica l needs of fanne rs, a goal whi ch neither pa rty can ach ieve on its own. However, 

mechani sms of joint prob lem identification (25%) and program formul ation (25 %) were the least 

effective ly used lin kage mechani sms. 

In th e region in genera l, it was w itnessed from FGDs, Kl ls, and o ffici a l bulletins o f research and 

extens ion that, prob lem diagnos is and meeting for program plannin g and revi ew was currently vested 

under the responsibility of Regional Bureau of Agricul tura l and Rural development, where by 

substa nti a l authority was given to the regiona l technology transfe r experts of the department tit led 

'Commun ity Need and Problem Assessment. The department encompasses commun ity need and 

problem assessment experts who supposed to knew or are aware of the real needs and pro blems of 

farmers, and di agnosis the problems at grass-root leve ls. After diagnosing the problems, wh ich have 

practica l techn o logical constra ints on farmers, a two-stage meeting wo uld be made. Technology 

transfer agents alone attend the first meeting . Problems noted at the fi e ld level a re li sted, d iscussed, and 

synthes ized . Top-level tech no logy transfer agents, presented, and submitted to research at a planning 

meeting, then reformulate them as research problems. 

Even when a community need and problem assessment experts were vested with substantial authority, 

its operat ing rules gave too much contro l to one party-extens ion-allowing it to pursue its own interests. 

Th is s ituat ion was common in the study area where meeting where used as plann ing mechani sms. From 

perso na l observat ion and Kll s, it was w itnessed during the survey that, 

Technology transfer agents organ ized a meeting on joint research agenda setting and plan so as to 

inform researchers about the prior problems which need solutions by research, thus ordering research 

to incorporate as a new research proposals on those prob lems identi fi ed by the comm unity need and 

problem assessment experts of the regional BoARD. More stri kingly, the meeting was organi zed only 

one day before what the research organi zations have al ready planned for undertaking their own 
research annual planning or proposa l review meeting of researchers. Consequently, one day was 

extended for the start of research annual plann ing in favor oJ the meeting organized by the need 

assessment experts. However, researchers came to the meeting with proposa ls already written and 

difficult to incorporate changes provided that the researchers were informed only one day before thei r 

annua l planning meetings. It is often unclear whether the assessment groups or the meeting have a 
decision making body. Even the meeting agendas were not clearly defined; many topics were 

broached but few were discussed comprehensively. As a result, the meetings di d not produce expli cit 

recommendations. Thi s poss ibly due to; the pm1icipants in the system were ins uffi ciently prepared for 
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lin kage tasks, or to the financ ial and human resources needed fo r the se lected linkage mechanisms or 
events were not avai lable, or to the mechani sms chosen cou ld not be perceived as appropriate by 
others. However, full part icipati on would have been more likely if all partners agree, in advance, on 
the mechani sms to be used as well as the timing of events. 

The second planning strategies being appli ed in the reg ion in general and the study area in parti cular are 
reg iona l and zonal levels stakeholders/development bi-annual meetin gs, and research-extension-farmers 
linkage advisory council. As for instance, West Gojam Zonal research-extension-farmers linkage 
advisory council meetin g are being used as a planning mechani sm by joint operationa l teams and deal 
with technical matters. Each Zonal heads of extens ion in collaboration with directors of research 
organi zcd the workshops every six months, at the end and before the beginning of the agricultural 
session. Research staffs, d istrict, and zonal extension agents, including relevant stakeholders, subject 
matter speciali sts and se lected farmers from the zone, attend the wo rkshops. The participants wou ld 
d iscuss, proposed production recommendations for major agricultural technologies in light of research 
findings and farm tria l results; research priorities and proposa ls; plans for, and results of, farm tri a ls and 
applied research act iv ities. However, in practice it was observed that th is linkage mechanism is 
operati onal but ineffective. The linkage mechanisms work onl y if there is an effective exchange of 
information between research and extension. 

It is therefore important fo r managers of both research and extension to identify the conditions needed 
for an intens ive and fruitfu l exchange · of information before they begin joint planning. More 
spec ifi ca ll y, the technology system of the stud y area lack some of the bas ic requirements of horizontal 
cooperation between resea rch and extension, namely; identifi cation of objectives, understanding of 
tasks to be carried out, awareness of one 's role and that of the other participants, and adoption by 
consensus of compatible approaches. 

The var ious information sources indicated that in general , planning of linkage activities was common. 
However, the need to improv ise and lack 'of continu ity still plague the systems of the stud y area. 
Consequentl y, times were wasted because the mechani sms cou ld not be properly used or were 
inappropriate, and hence integrati on between research and extension were not enhanced as needed . 

4.3.3.2 Collaborative Activities as Linkage Functions of Research and Extension Organizations 

Table 4.23 above shows that there is a close rel ationship between researchers and extension agents (66 
%) in te rms of their use towards mechani sms of joint field visi ts for purposes of joint co ll aborative 
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acti vities. The partic ipat ion of both agents in' field vis its is crucia l to the effect iveness of the technology 

system. It is used to identify problems, assess the perfo rmance of technologies in fa rmers' fi elds, 

increases researchers knowledge of local producti on cond itions, combi ne expertise of both research and 

trans fer for spec ific tasks in orde r to enhance efficiency and effectiveness for a smooth transi ti on 

between sequential tasks, etc. However, visits can be highly effective if they are used along with other 

mechani sms to achieve specific objectives. As fo r instance, joint adaptive trials (34%), joint surveys 

(27 %), and joint demonstrat ion trials (32 %), are among the least effec tively used linkage mechani sms. 

The low usage o f such collaborati ve acti vities may result in dupl ication of efforts. 

The most striking example of lack of coll aboration between research and extension was found during 

the survey in the study area. Kll s with extension and FG Ds with fa rmers claimed that, 

Technology transfer workers carri ed out' a tr ial of culti vating finger millet varieti es in 2009 by 
lim ing soils of some fa nners' fi elds without collaboration wi th researchers. Consequently the trial 
was fai led in most fa rmers fields due to methodologica l problems arise because of the absence of 
qua lifi ed profess iona ls in tec hno logy transfer organizations as one reason and the methods were 
poorly designed wi thout a proper analysis of the characteristics of the soi ls, and post trial fa ilure 
arrangement, etc. As a resul t, the fa rmers requested compensation fo r the loss of production from 
their particular fie lds; but the extension workers refused to pay any compensation. Hence, serious 
disagreements was created between them and the victim farmers distrust extension workers and 
developed bad attitude towards the rol e the agents played in paJ1icu iar and bad picture for the overall 
technology development and delivery system in general. 

To put it concisely, at the present stage of development of the technology systems of the stud y area, 

co ll aborative activiti es are essential. It is crucial fo r research and extension to have a common 

understanding of the purposes, and both should use them more frequentl y and avo id unnecessary 

dupl icat ion of tasks by rea li zing their cri tical' importance for overa ll systems performance. 

4.3.3.3 E xchange of Resources as Linkage Functions of Research and Extension Organizations 

Resource exchange between research and extension, includ ing exchange of financial, phys ical, and 

human resources is vi ta l to enhance the capacity of one or both parties; to undertake a technology task, 

or an activity related to a specific task or to establ ish a" contracto r-client" relationship in order to obtain 

a set of precise products. However, it is the least link between research and extension in the study area 

except the use of exchange of personnel' s. 

As indicated in Table 4.23 above, there is a relati vely moderate link between researchers and extension 

agents (4 1 %) in terms of the ir use towards mechani sms of exchange of personnel's for purposes of 
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joint exchange of resou rces . However, Kll s and FGDs with researchers and extension workers claimed, 
"The exchange of personnel' s were used or better adapted to immed iate ly so lvab le prob lems rather than 
ones that are chronic and fundamenta l" . They stated, thi s mechani sm was commonl y used to overcome 
short-term difficu lties such as d isease or pest infestati ons occurri ng at suddenl y. 

On the contrary, financial agreements (34%), contract for services (32 %), and staff rotation (32 %) are 
among the least effective ly used mechan isms of exchange of resources between research and extension. 

Even if financial agreemen ts are one of the most important resou rce allocation linkage mechan isms, 
spec ifi ca ll y, contractor-client relat ionships seems to be the best way to make research responsive to 
client needs, it has been used rarely for hi gh-value commodities but almost never for subsistence crops . 
Thus, a ll fa rmers, specifi ca ll y, resource-poor farmers have not benefited from this useful mechanism. 
The KIIS and FGDs claimed that the limited impact of research on developing and delivering sound 
technological options of hi gh value and marketable products, and lack of a transparent and agreed up on 
linkage po li cy among the major stakeholders hindered with a formal contract with research almost for 
all commodities. Sim ilarl y, staff rotation was rarely practiced jointly by research and extension. For 
one reason , d ifferences in the administrative mandate of research and extension to perform a set of 
activities, or the manner in whi ch the mechani sms are arranged and the quality of the individuals 
involved could matter the non-exi stence of staff rotation in the technology system of the study area. 

4.3.3.4 Dissemination of Knowledge and Information as Linkage Fnnctions of Research and 
Extension Organizations 

Disseminat ions of knowledge and in formation between research and extension could playa role to 
tackle communication difficulties between them and timely delay of relevant outputs that satisfies the 
needs of beneficiaries. Evidence of the study shows (Tab le 4.23 above), use of field days (80 %), 
demonstration trials (6 1 %), sem inars (61 %), and audio-visua l materials (57 %) were the most 
frequentl y used mechani sms where by research and technology transfer fosters a two-way flow of 
in formation and knowledge in the technology system of the area. 

As it shown, field days are the most effective mechanisms of d issemination of know ledge and 
in fo rmation by the parties. By doing so, they could enhance feedback and awareness to relevant actors 
and farmers on the performance of baskets of technologies. Sim ilarl y, use of audio-vi sual materials 
especia ll y broadcasti ng programs via radio and television were used in the region for pass ing of 
information by research and extension regarding on various achievements and challenges obta ined from 
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a gIven best pract ices 111 th e technology development and delivery. Despi te thi s, the source of 
inform ation (namely resea rch) cou ld not ab le to put the message in to the form easi ly access ib le by 
users. It was obta ined from Kll s with extension workers that the main complaint from extension agents 
about tra in ing events conducted by research is that the mater ials we re too jargon words and complex 
for direct use, and resea rchers could not adj psted the complexi ti es of the training materials to the level 
of their audi ence, specifically transfer agents and farmers . 

In sum, di ssemination of knowledge and information is the most effectively used purposes for linkage 
between research and extens ion in the study area, as compared to the rest functions of linkage 
mechanisms. However, these mechanisms (field days, demonstration tri als, seminars, and audio-visua l 
material ) used alone was not suffi cient to ensure integration; the ir effectiveness could be enhanced by 
using other mechanisms in the system. Namely, use of publi cations (4 1 %),joint technical reporti ng 48 
%), fa nners exchange tour (23 %), and trainings (39 %), are among the least effective ly used linkage 
mechanisms of disseminat ing kn owledge and information. 

For example, informat ion could be presented on a range of publications from leaflets, brochures, 
handouts, bul letins; which are formats preferred by extension workers to highl y speciali zed j ournal 
artic les fo r scientists, however it was a weak link between researchers and extensioni sts. 

In short, researchers should need to recogni ze extension agents as the major immediate beneficiary of 
their scientifi c results and in turn, extension agents shou ld communicate feedback from farmers to 
researchers. Th is is because the range of publicat ions could cover every aspect of improved production 
practices, including adaptation , production techniques to post harvest handl ing and the like. 

Simil arl y, formal training of technology transfer workers by researchers, were not a wide spread 
practice in the stud y area, regardless of the role it could play by bridging the educational level between 
researchers and technology transfer agents and as well as fo r successful resul ts. Deficiencies in several 
areas like planning, leve l of resou rces could often undermine the effectiveness of training programs. 

4.3.3.5 Evaluation and Feedback as Linkage Functions of Research and Extension Organizations 

Researchers needs feedback or get information on performance of transferred agricultural technologies 
they develop so that they can adj ust the ir research programs. Similarly, extension workers also need 
feedback. Without it, future performance of the techno logy system wi ll be weak. Evidence from the 
su rvey result (Tab le 4.23 above), and FGDs, shows that getting the necessa ry feedback and eva luatio n 
were one of the prominent links between research and extension in the study area though the process 
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starts with end users- fanners. Signi ficantl y, evaluation meet ings (55 %), and eva luatio n fi e ld vis its (52 
%), are supposed to be moderate ly used linkage mechani sms between research and ex tension . 

Neverth e less, researchers and extension workers fo und it d i ffic ult to use eva luation surveys and 
publicati on of reports by monitoring and eva luati on team. Hence, these two mechani sms are the least 
effecti ve linkage mecha ni sms of feedback functions. There fo re, it is important to stress that both 
research and techno logy transfer susta ins· the ir needs, to share feed back from one another and from 
farmers to ensu re the effectiveness of the system as a who le. Estab li shin g fo rmal feedback mechani sms 
are therefore essential for both research and extension to strengthen the ir linkages for th e long run . 

4.3.3.6 Coordination as Linkage Functions of Research and Extension Organizations 

Coordin ation mechanisms co uld enable to fac ilitate a smooth transition between tasks or among 
activities o f the same task performed by research and techno logy transfer. However, there is a weak 
lin k between researche rs and extensio n agents in terms of the ir use towards mechani sms of coordinator 
or research-extension-li a ison pos it ions (30 %) for purposes of coordination. 

Resul ts o f FG Ds and Kll s w ith researchers and extension staffs c laimed that the presence of 
coordi nators and/or li a ison o ffi cers in the respect ive organi zati ons have played a vital ro le by 
coordi nating the acti vi ties between research and extensio n and by ensuring a ll exchange or a two-way 
flow of informati on between the two parti es. Thus, centra lizati on of information flo w mi ght reduce the 
t ime needed for managing lin kages and a llows fo r mo re coherence in the activities of the two parties. 
Despi te th e ir cruci a l impo rtance for improving linkages, the research-extension li a ison positions are 
currentl y di sbanded or di smissed from the research organizations o f the region in genera l and the study 
area in pa rticula r fo llowing th e cu rrent business process ing and reengineerin g (B PR). The story of the 
miss ing link in bri e f based on Kll s and FGDi; is th at, 

In 1985 the Ethiopian Institute of Agri cultural Research establi shed a Research-Extension Di vis ion on 
each research center of the country in general and the techno logy system of the study area in particular, 
with the aim to strengthen research-extension-farmers li nkage . Since its establ ishment, the divis ion · 
pl ayed a vital role in disseminating research findings to development agents, farmers, and relevant 
stakeholders work ing in the mandate areas of each research center; fac ilitating and ensuri ng the 
effi cient transfer, ut ilization and adoptions of research recommendations; mon itor impact and adoption 
of technologies and direct research agenda by devising a system for assessi ng relevant feedback from 
users. Its job was therefore to ensure the maximum flow of appropriate research information from the 
research organi zations to farmers and technology transfer agents, and to inform research organ izati on 
of production problems faci ng farmers. The activities of the research system of the study area, 
especially, Amhara Regiona l Agricu ltura l Research Institute (ARA RI ) and AARC were also largely 
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brought to public awareness through mass media, exhibitions and workshops. The divi sion also ' 
organized stakeholders' li nkage council meetings, trainings, fi eld days and prepared production 
guidelines for technology transfer workers and fa rmers bes ides conducting a series of pre-extension 
demonstrations, popul ari zations of released technologies that all together had significantly contributed 
in bringing together researchers, extension workers and fa rmers. It is not the bravado to say, it is by far 
due to the Research-Extension Divisions that ARA Rls and AARCs importance has been brought to 
awareness of the publ ic and different stakeholders including fa rmers. Conspicuously, the divi sion has 
fu nctioned reasonabl y we ll fo r more than fifteen years. However, in 2008/09 the divis ion was totally 
dismissed from the research systems of the area by respecti ve researchers of the organizati ons itse lf 
who performed the BPR during 2007/8 years. Even if, massive efforts were made to diagnose the 
cause of the ruling out of the divis ion from the research system, most of them who performed the BPR 
deni ed the fact and blamed one another for the dismissal of the research-extension division. 

4.3.4 Linkage Mechanisms of Researchers, Extension Agents, and Farmers: Theil' Involvement in 

Selected Linkage Activities of Finger Millet Technologies 

In order to understand whether the stated linkage mechanisms of research and extension (section 4.2 

and 4.3) were reall y fu nct ional to foster joint research-extension-fanners linkages in finger millet 

technology development and delivery; and to address the technological needs of farmers through their 

active participation ; researchers, extension agents and fanners were requested whether they had been 

invo lved or participated at least once in the last two cropping seasons (2008/9 and 2009/10) in selected 

linkage mechanisms. Accordingly, the variab les was measured in such a way that a researcher, a 

fanne r, and an extension worker who had partic ipated in a particular linkage mechanism at least once in 

the last 2 production yea rs would be given a value 2, 1 otherwise. Similar procedure was followed for 

all linkage mechanisms. Accord ingly, a continuous participation index of each respondent researchers, 

extension workers, and farmers was grouped and developed as a sum of status of participation on each 

linkage mechanisms divided by the number of linkage activities ( 14 in th is case). 

As indicated in Table 4.24 be low, joint participation of researchers, extens ion workers, and fanners 

were very prominent in fin ger millet linkage mechanisms of field days, joint demonstration tri als, and 

tra in ings, with participat ion indexes of 0.033 , 0.026, and 0.023 , respectively. Moreover, evaluati on 

field visits (0 .016), and joint priority setting, planning and program ming (0.0 15) were also prominent. 

On the contrary, joint participat ion of the three acto rs were the least in linkage mechani sms of joint 

surveys, joint problem identification , joint technology release meet ings, jo int technical reporti ng, 

publ ications, and farmers exchange tour. 
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Amo ng others, disseminations of know ledge and information is the most effective linkage mechanisms 

where by researchers, extension workers, and fanners were jo intl y partici pated in the last two years, 

g iven the dominant ro le offield days in genera l and tra in ings in particular. 

Researchers, Extension Agents, and Farmers Participation in F ield Days 

Tab le 4.24 below shows, 69.2% of the extension agents claimed that they had participated field days 

regarding fi nger mi ll et technologies with researchers and fanne rs at least once in the last two years, 

whereas over half of the researchers (6 1. 1 %), and 37% of the fanners indicated that they had attended 

fie ld days at least once in the last two years. Moreover, 46.2 % of the extension agents c ited that they 

have been involved in eva luatio n of fi eld vis its in different trial sites with farmers or research staff. 

However, only quarter of the researchers (25%) and onl y 15% of the farmers surveyed reported being a 

partici pant on eval uati on of fie ld vi sits in 2008-2009. 

Table 4.24 Distributions of Resea rchers, Extension Workers and Farmers Participation in Finger Millet 
Linkage Mechanisms 

Selected Mean Partici-

Linkage Mechanisms of Score pation 

Finger mi llet Technologies NO- responses YES-responses index 

Extens ion Farmers Extension farmers 

Researchers agents Researchers agents 

Joint Problem Identification 16(88.9%) 26 (100%) 97 (97%) 2( 11.1 %) 0(0%) 3(3%) 0.035 0.0025 

Joint priority planning, setting, 
programming and review 4 (22.2%) 18 (69.2%) 90 (90%) 14 (77.8%) 8 (30.8%) 10 (10%) 0.222 0.0 15 

Jo int technology release meetings 17 (94.4%) 26 (100%) 95 (95%) 1 (5.6%) 0(0%) 5 (5%) 0.042 0.003 

Joint Adaptive Tr ials 13 (72.2%) 23 (88.5%) 83 (83%) 5 (27.8%) 3 (11.5%) 17(17%) 0.174 0.0 12 

Joint Demonstration Trials 9 (50%) 19(73.1%) 64 (64%) 9 (50%) 7 (26.9%) 36 (36%) 0.36 1 0.026 

Joint Surveys/Diagnost ic Survey 17 (94.4%) 26 (100%) 98 (98%) 1 (5.6%) 0(0%) 2 (2%) 0.02 1 0.002 

Publicat ions 16 (88 .9%) 26 (100%) 99 (99%) 2( 11.1 %) 0(0%) 1 (1%) 0.02 1 0.002 

Semi nar/ Workshop 11 (6 1. 1%) 15 (57 .7%) 9 1 (9 1%) 7 (38.9%) 11 (42.3%) 9 (9%) 0. 188 0.0 10 

Technical Reports 16 (88.9%) 23 (88.5%) 99 (99%) 2( 11.1 %) 3 (11.5%) 1 (1 %) 0.042 0.003 

Fanners Exchange Tour 16 (88 .9%) 22 (84.6%) 96 (96%) 2( 11.1 %) 4 (15.4%) 4 (4%) 0.069 0.005 

Field Days 7 (38.9%) 8 (30.8%) 63 (63%) 11'(61. 1%) 18 (69.2%) 37 (37%) 0.458 0.033 

Trai ni ngs 12 (75%) 22 (84.6%) 63 (63%) 6 (25%) 4(15.4%) 37 (37%) 0.326 0.023 

Evaluat ion Meetings 14 (77.8%) 17 (65.4%) 95 (95%) 4 (22.2%) 9 (34.6%) 5 (5%) 0.1 25 0.009 

Evaluat ion Field Vis its 12 (75%) 14 (53.8%) 85 (85%) 6 (25%) 12 (46.2%) 15(15%) 0.229 0.016 

Participatio n index 0.286 0.2 17 0. 13 0.2 11 

Source: Own computatIona l result, 20 I 0 
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Researchers, Extension Agents, a nd Farmers Participation in Trainings 

37 percent of the farmers claimed to have been invo lved in farmers train ing programs wi th an extension 

or research staff at least once in 2008 and 2009 cropp ing seasons, whereas onl y quarter of the 

researchers (25%) had part icipated in such programs. However, only four (15.4%) of the extension 

agents surveyed reported be ing a participant on fa nners training programs in 2008-2009. 

Researchers, Extension Agcnts, and Farmcrs Participation in Joint Demonstration Trials 

Joi nt demonstration tri als were also one of the most prominent linkage activ ities where by researchers, 

extension workers and fa rmers were participated collaborati ve ly regarding fin ger millet tech nolog ies. 

As indicated in Tab le 4.24 above, half of the researchers (50%) had attended joint demonstration tri als 

with fa nners and extens ion workers at least once in 2008 and 2009 cropping seasons, whereas 26.9% 

and 36 % of extension agents and fanners, respective ly indicated that they had attended such activiti es. 

Participation in Joint Priority Planning, Setting, Programming and Review 

Plann ing and rev iew function s of linkage mechani sms were a lso the prominent activities where by high 

participation index of researchers, extension workers, and fanners were recorded during the last .two 

production yea rs. Majorities (77.8 %) of the researchers claimed to have been involved in such 

activities rega rding fi nger mill et technologies, however only 30.8% and 10 % of the extens ion agents 

and fa rmers had participated in such planning and review mechani sm, respective ly. 

Generall y, the resul ts of the comparative analysis (Tab le 4.24 above) of the mechani sms, which were 

used to link researchers, extension agents and fa rmers regardin g finger millet technologies, are 

summarized as follo ws . 

Researchers' participation was low in most linkage act ivities, spec ifi ca ll y rare in joint technology 

release meetings (5.6%), j oint surveys (5.6%), j oint problem identification (11.1 %), pub lications 

(I 1. 1 %), jo int-technical repo rt writing ( I 1.1 %), and fa rmers exchange tour ( II.I %). On the contrary, 

resea rchers had high part ic ipat ion in joint priority planning and rev iew (77 .8 %), fi e ld days (6 1.1 .%), 

and joint demonstration tri als (50 %). 
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2009 cropp ing seasons. Their low o r non-involvement in such acti vities underscores the exist ing gap 

between researchers, extension agents and farmers in fin ger mill et technology generation and delivery. 

On the contrary, extension agents had hi gh partic ipation only in fie ld days (69.2 %). 

Regardin g fanners participati on, three types of linkage activ ities are prominent. Namely, field days 

(37%), tra inings (37%), and jo int demonstrati on trial (36%). The acqu isition of knowledge assoc iated 

with these activities and their freq uent usage by research and extension could be responsible for their 

prominence. However, farmers were less involved in priority planning and setting ( 10%), joint 

technology release (5%), eva luation meeting (5%), farmers exchange tour (4%), workshop (9%), and 

j o int adapt ive trial ( 17%). Neverth eless, they were not in vo lved almost at all in joint-report writ ing 

(1%), jo int problem identificat ion (3%), joint survey (2%) , and publication ( 1%). It showed that 

fanners participation in settin g both research and extension agenda has been limited. 

In general , there is a difference in the participation of researchers, extension agents and farmers in 

finger millet linkage mechanisms. The mean participation indexes showed that researchers (0.286) are 

mostl y participated fo ll owed by extension agents (0.2 17) and then farmers (0 .1 3). The participation is 

thus represented as Researchers> Extension agents > Farmers (Table 4.24 above). The implications of 

thi s is th at the gap fo r deve loping and delivering a basket of sustainable finger millet technologica l 

options that is, products that a re technica ll y, socio-economicall y and environmentall y solutions to the 

needs and problems of farmers will continue to rema in ; s ince researchers, extension agents and farmers 

were not collaborate as equal s, emphasising linkages through an exchange of knowledge, different 

contributions and a sharing of decision-making power durin g the innovation process . 

4.4. Econometric Resnlts of the Binary Logistic Regression Model 

Descriptions of the sampl e respondents and test of the existence of association between th e dependent 

and explanatory variables to identify factors affecting joint participation of researchers, extension 

agents and farmers in j oi nt linkage mechani sms, have been discussed thoroughl y in the previous 

secti on. Identification of these factors a lone is however not enough to stimulate policy actions unless 

the rel ative influence of each factor is known for prior ity-based intervention. In this section , the 

econometric (Iog it) mode l was used to see the rel ative in flu ence of the different variabl es on joint 

participation and success ful research-extension-farmers linkage. 

Before ru nn ing the model , it was necessary to see the problem of muticollinearity or associat ion among 

the variab les. In thi s case, the VIF (Variance. inflation Factor) fo r cont in uous vari ab les and contingency 
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coefficients' fo r di screte vari ables was applied. According to Gujarati ( 1995), VI F can be computed 

using the formul a: 

1 
• where: Ri 2 is the multiple correlati on coefficients between X I and other 

explanatory variables. 

For each selected continuous explanatory variable, (X;) was regressed on all other continuous 

explanatory vari ables, the coeffi cient of determination (R? ) constructed for each case. The larger the 

value of R;2 the higher the va lue of VI F (Xi) causing hi gher coll inearity in the variables (X;). As a rul e 

of thum b, if the VI F of continuous variab les is 10 and exceeds 10 (thi s will happen if R? exceeds 0.95), 

that vari ab le is said to be hi ghl y collinear (G ujarati , 1995). If the va lue of R2 is I, it wo uld result in 

higher VI F and causes per fect multicollinearity between the variables. Similarly, the contingency 

coeffi cients, which measure the association between various di screte variables based on the Chi-square, 

were computed in order to check the degree of association among the di screte variables using the 

formu la: 

C.C~ ~ n : ~ 2 , Where: C.C ~ Contingency coefficient , n ~ sample size, and X2~Chi square va lue. 

As a rule of thumb, if the value ofcontingen"Cy coefficient is greater than 0.75, the variab le is said to be 

collinear (G ujarati , 1995). As it has indicated in many li teratures, if there is a serious multicollineari ty 

or hi gh degrees of associat ion problem among independent variables, these situations can create 

di ffi culti es to di ffe rentiate the separate effects of independent variables on dependent vari ables and 

seriously affect the parameter estimate because of strong relationship among them. Hence, should not 

be included in the model analysis. 

As a resul t, from those independent continuous variab les included in the logit analys is only age and 

professional experience of the extension agents and age of the farmers were dropped from logit model 

analys is based on practi ca l and actual situations, researcher's observation (Append ix Table 4.16). 

Similarl y, the data of the three actors have no serious problem of multicollinearity among the dummy 

variables, except fanners' access to extensio.n service and ti mely availability of in puts. The C.C results 

are displayed in Append ix Table 4. 17, 4. 18, and 4. 19 for farmers, researchers, and extension agents, 

respecti ve ly. At last, the re mai ning screened and verifi ed hypothes ized independent variables were 

included in log it model analys is. 
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4.4.1 Ana lys is of Dete rm inan ts Influenci ng Fa rme rs Pa r t icipation in L inkage Mecha nisms with 

R esearchers a nd Ex te ns ion Agents 

T he factors a mong hypothes ized independent vari ab les th at s ign ifi ca ntly influencing the probab ili ty of 

farme rs' parti c ipat ion in joint lin kage me~hani sm s w ith research a nd extens ion in the study area, 

Mecha, were ana lyzed (Tab le 4 .25 below). Eventua ll y, a set of 9 explanatory variab les (6 cont inuo us 

and 3 di screte) were included in the model and used in the logistic analysis. To determin e the best 

subset of explanatory varia bles that are good predi ctors of the dependent vari ab le, the logisti c 

regress ion were esti mated us in g ente r method of Max imum Likelihood . In this method, all the above 

menti oned variables we re entered in a s in g'le step 

T he vari ous goodness of fi t measu res validate that the mode l fi ts the data we ll. The value of Pearso n 

Chi -square test shows the overal l goodn ess of fi t of the mode l at less than I % probabili ty level. Other 

summ ary stati stics fo r th e goodn ess of fit , which are not based directl y on the d istance between the 

obse rved and fitted va lues, are the vari ous measures of class ification acc uracy. A n intu iti ve ly appea ling 

way to summa rize the results of a fi tted log istic mode l is v ia a c1 ass i fi cati on Table. 

Table 4.25 Results of Maxim um Likelihood Estimates of Factors Affecting Farmers Participation in 

Linkage Mechanisms of Participatory F inger millet Technology Generation a nd Transfer 

Vari ables 8 S.E Wald Of Sign. Exp (8) 
EDU HHH-education 0.032 0.752 0.002 0.966 0.969 

FAREXPS-fanning experience 0.067 0.032 4.273 0.039** 1.069 

DISTROD-distance to weather road -3 .288 3.07 1 15.307 0.029** 385.004 

DISMARK-d istance to market -0.09 1 0.040 5.160 0.023** 1.095 

FRQCONEXT - freque ncy of contact 0.694 0.326 4.532 0.033** 2.02 1 

T LU- livestock ownership -0.0 19 0. 11 9 0.026 0.872 0.981 

LDRFSOC- Ieadership posit ion 3. 125 1.23 1 6.448 0.0 11** 22.766 

DEMONST -demonstration, as source -0.37 1 0.948 0. 153 0.696 0.690 

TR WORK INFO - training & workshop 2.338 1.226 3.634 0.057* 10.357 

Constant -22.456 7.065 10.103 0.00 1 0.000 

Notes: Exp (8) represents the rat io-change in the odds of the event of inte rest fo r a one-unit change in the predicto r 
(Gujarati, 1995). 

· 2 log Likelihood Ratio 70.056 
Chi-Square (X' ) 53,938 
II Correctly predicted (collnt R2) 82.6% 
b Over al l pred ict ion of non-participants 85.5% 
C Over all prediction of palt icipants 78.4% 

Source: Resul ts of Bi nary Legit Analysis. ,*, "'>Ie, rep resent significance at I 0, and 5 % levels, respect ive ly. 
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The model results show that the logistic reg.:ess ion model co rrectly predicted 82.6% of the total sample 

far mers: 78.4% part icipants and 85.5% non-parti cipants in jo int linkage mechani sms. 

Among the nine ex planato ry vari ab les included in the ana lysis, five variab les were found to have a 

significant impact on determ in ing farmers ' participation in j o int linkage mechani sms' with less than 

5% probab il ity level. These variables . include fann ing experience of head of the household 

(FAREXPS) , d istance to all weather road (DI STROD), di stance to market (DI SMA RK), freq uency of 

extension contact (FRQCONEXT), and participation in leadership position in formal soc ial 

organi zati ons (LDRFSOC). Bes ides, attending training and works hop (TR WORKINFO) of the head of 

the househo ld affects the participation at less than 10% probabi lity leve l. T he other three variables were 

not sign ifi cant at less than 10% probabili ty level. 

Farming Experience: The var iab le, fann ing experience influenced linkages of fanne rs. Farmers who 

have longer years of ex perience in farming have more chances to participate in jo int linkage 

mechanisms regard ing finger mill et techno logy development and delivery system with research or 

extens ion than those who have lower years of experience. As shown in Tab le 4.25 above, the Exp (B) 

of 1.069 ind icate that keep ing the effects of other factors constant, the changes and improvement of 

fann ers ' fa rmi ng experie nce by one year can increase their partici pation on linkage activities by the 

factor of 1.069. This showed that the fa rmers with longer years of fannin g experi ence knows the 

benefits of linking with resea rch and extension by realiz in g the advantages obtained fro m agri cu ltura l 

innovations. They may a lso develop a habit of participating in various fie ld days, demonstrations trial s, 

t rainings, etc. 

Distance to All Weather Road : Distance . from farm ers' res idence to a ll weather road centers was 

assumed to influence fa rmer part icipation in linkage mechanisms negatively and significantly. The 

negat ive assoc iati on suggests that the likelihood of part icipat ing or li nking with extension or research 

declines as the di stance from the roads increases. The Exp (B) of 385.004 for a ll weather roads imp li es 

that, other things be in g constant, the odds of farmers partici pation in linkage mechani sms decreases by 

a facto r of385 .004 when fanners are farther to a ll weather roads of one hour-walk. 

Distance to Market: In th is study, it was hypothesi zed and revealed that market access has a negati ve 

relat ionship with farmers' linkages with either research or extension. When farmers are fa rther to 

market access by one hour-wa lk, there is a decrease of probabil ity of their linkages by a factor of 1.095. 
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Frequency of Extensiou Contact: The Exp (B) of 2.021 indicate that keeping the effects of other 

factors constant, the odds of participation in linkage mechanisms increases by a factor of 2.02 1, as a 

unit increase in frequency of farmers contact by extension agent. The result is consistent with the idea 

in the hypothesis, which means those fanners who have more contact hours with their development 

workers, can get easy access to extension support and agri cul tura l information arising from their 

Frequent linkages with extension. On the contrary, extension agents (Table 4.25) less frequently contact 

the non-participant fanners. 

Participation in Leadership Positions of Formal Social Organizatious: The vari ab le leadership 

position s ignificantl y aFfects farmers' participation in finger mill et linkage mechanisms or their 

linkages with extension or research in the study area. The Exp (B) of 22.766 implies th at, other things 

being constant, the odds of participation in linkage mechanism increases by a factor of 22.766, as there 

is a change of farm er's pos ition from non-leadership to leadersh ip (Table 4.25 above) . 

It shows that fanners who have a leadership position in the society could get a better opportunity to 

access resources and inputs, to contact with DAs For better inFormat ion , because of their leadership 

position. Moreover, as stated earlier in the finding that the leaders are the only one who reaps out all the 

benefits that obtained from any external bodies, including, attending trainings, sem inars, etc. This has a 

serious implications for policy makers which handle linkages as witnessed that majorities of the 

fanners seldom seen the ro le of developmental agents as real extension workers. In short, this 

influenced farme rs to seek adv ice or production inputs from the agents, thereby affecting the overall 

system perfo rmance in general and effective linkages with research and extension in particular. 

Training and Workshop as Farmers Sources of Information: Fanners that obtain various 

agricultural information 's from training and semi nar forums are more likely to participate in linkages 

activ iti es as hypothesized. As farmers ' frequency of obtain ing information by trainings and seminars 

increases by one unit, the odds of participation in linkage mechanisms increase by a Factor of 10.357. 

4.4.2 Analysis of Determinants Influencing Extension Agents Participation in Linkage 

Mechanisms with Researchers and Farmers 

The results in Table 4.26 below show that the log istic regress ion model correctly predicted 92.3% of 

the tota l sample extension agents: 87.5% non-participants and 94.4% participants in joint finger millet 

lin kage mechanisms. 
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In the model, one potential continuous and 14 di screte vari ab les were entered. Out of the fifteen 

explanatory variables, o nly 5 vari ab les of which I continuous and 4 dumm ies were found to have a 

s ignifi cant impact on dete rminin g extension agents partic ipation in li nkage mechani sms of participatory 

finger mill et technology deve lopment and d~ l i very with researchers and farmers. Variables fo und to be 

s igni fi cant at 5% levels are; extension agents overburden in vari ous activ iti es (WORKOVREXT), and 

physical resource constra ints of extension organizations (PHYSPROB). Bes ides, educational level of 

the agents (ED LEO EXT), structural problems on lin kages (STRC PROB), and moti vational and 

incenti ve problems (I NCENTPRO), was found to be s ignificant at 10% probability leve l. 

Although the rema ining 10 variables were found to be insign ificant in the model, it was revealed from 

vari ous secondary sources, KIIS , FGDs and the test stat isti c that they are among the major factors 

innuencing the performance of linkages between researchers, extension agents, and farmers in the 

technology system of th e study area. With the above brief background, the effect of the s ignificant 

pred ictor variab les on the performan ce of linkage system was di scussed below. 

Table 4.26 Results of Maximum Likelihood E~timates of Factors Affecting Extension Agents Participation 
in Linkage Mechanisms of Participatory Finger millet Technology Generation and Transfer 

Variables B S.E Wald df Sign. Exp (B) 

EDLEOEXT-educat iunall eve l 0.200 o.ng 0.064 0.098* 1.22 1 

POENVPR-policy environment problems -0 .657 0.777 0.7 14 0.398 1.928 

STRCPROB·structural problems -0.1 56 0.536 0.094 0.072· 0.856 

WORKOVREXT-extension ists diverse tasks -2.2 17 0.756 8.6 10 0.003** 9.181 

LMTPRTST·lim ited actors involvement 0.942 0.901 1.092 0.296 2.565 

DVFRMSYS-d ivers ity of the farmi ng system -1.490 0.9 10 2.683 0.131 4.436 

DONDEr -donor dependency ·0.688 0.945 0.53 1 0.466 0.502 

HUMN PRO-scarcity of human resources · 0.361 0.301 1.435 0.23 1 1.435 

PHY SPROB·scarcity of phys ical resources ·1.636 0.8 19 0.3.993 0.046*· 2467.236 

FIN PRO-scarcity of financial resources · 0. 110 1.228 0.008 0.928 1.11 7 

INCENTPRO-poor incentive/rewards -0.475 0.11 3 i7.690 0.069* 1.1 08 

STATSPRO·status difference -7.811 23.647 0. 109 0.74 1 0.195 

MANGPRO-manageria l problems -0.024 0. 135 0.030 0.862 1.024 

PLT1 MGTPRO-pl anning and timing problems 0.023 0.021 1.194 0.274 0.977 

LACKLNK PO-I ack of linkage polic ies -0.103 0.278 0. 137 0.7 12 1. 608 

Constant -4.053 1.744 5.399 0.020 0.0 17 

Notes: Exp (8) represents the ratio-change in the odds of the event of interest fo r a one-unit change 
in the pred ictor (Gujarati, 1995). 
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-2 log likelihood 21.555 
Model chi-square (X ' ) 34.505 ... 
Over all , model prediction of total sample extension agents 92.3% 
Over all pred iction of participants 94.4% 
Over all prediction of non-participants 87.5% 
*, ** , *** represent significance at 10, 5 and 1 % levels, respectivel y. 

Source: Results of Binary Logit Analysis 

Educatiomll Level of Extension Agents: As indicated above, the probabi lity of being a participant in 

linkage mechani sms increases by a factor of 1.22 1 as th e educational levels of the extension agents 

increases by one unit or status ( e.g. change from B.Sc. to M.Sc. degrees). It indicates that long years 

of formal schoo ling enhanced extension agent ability to perceive process, interpret and respond to new 

events, which ultimatel y increase their participation in joint linkage mechanisms that dealt with various 

issues that require analyt ica l skills about fin ger millet techno logy generation and delivery. 

Structural Problems on Linkages: Availability of conducive structural arrangement with responsible 

linkage mechanisms that fosters research-extension-fanners linkages is a prerequisite for sound 

technology deve lopment and delivery. However, linkage problems were traced to structural conditions 

at 10% s ignificant, and negati ve ly influenced participation. Thi s result agreed with (e.g FAO, 1997; 

Eponou, 1993; Kaimowitz el al., 1989), which showed the respons ibility of managing linkage 

activ it ies, conduct ing adaptive research , communication of research results, or, feedback from users to 

researchers is not generally ass igned to individua ls, or institute that manages in accountab le manner. 

The negative relationship implies, other thin gs being constant, the probability of extension agents being 

a participant in linkage mechani sms decreases by a factor 01'0.856, or 85.6% as an increase in structural 

problems. To express it conversely, the extension agents' participation in linkage mechani sms increases 

by 85.6% as the prevailing structural problems of linkages so lved by one unit. 

Extension Agents Overburden in Various Activities: Devotion of transfer agents on rea l agricultural 

activities is a prerequisite for sound technology development and delivery in genera l and effective 

research-extens ion-fanners lin kages in p3lti cular. However, linkage problems were affected by high 

work overload of extension workers at 5% significant, and negatively influenced participation . The 

negative re lat ionship indicates that, other things be ing constant, the probability of being a participant in 

linkage mechani sms decreases by a factor of 9.181 as a uni t increase in work overburden of extension 

wo rkers. Thus, hi gh in vo lvement of transfer agents specifica ll y on non-agricultura l activities has 

negative implications on the ove rall performance of the technology system. 
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Physical Resource Constraints of Extension Organizations: Resources issues for linkages including 

financial , physical, and human resources are a prerequisite for the leve l of integrat ion between research, 

extension, and fa rmers fo r sound generation and transfer of technologies. However, extension agents' 

linkage prob lems were affected by scarc ity of phys ical resou rces at 5% significant leve l, and negatively 

influenced part icipation . The negative re lationship indicates that the probab ility of extension agents' 

participation in linkage mechani sms decreases by a factor of 2467.236 as a unit increase in scarcity of 

physical resources like (transportation faci lities, trucks, and vehicles). The result supports earli er 

linkage studies (e.g FAO, 1997; ISNAR, 1993; Eponou, 1993; Kaimowitz el ai. , 1989). 

Motivationa l and Incentive ]>roblems: As ex pected, the reward and incentive system current ly in use 

in the extension organizations are negatively influencing extension agents ' participation in linkage 

mechani sms in general and their individual motivations to enhance effective linkages with either 

research or farmers in parti cu lar at 10% sign ificance level. The model resul t revealed that other things 

kept constant, the probabi lity of extension .agents ' linkages with either farme rs or researchers decreases 

by a factor of 1. 108 as a unit increase in shortage cif the current incentive mechani sms li ke (salaries, 

promotions, tra in in gs) The find ing agree with previous research results (e.g. McDermott, 1987; 

ISNAR, 1993) which indicated that individuals might have li ttle incenti ve (due to low salari es and 

rewards) to perform li nkage acti vities, made obvious where researchers and extension agents avo id 

I inkage activ ities such as adaptive fie ld trials and preparat ion of written materi als. 

4.4.3. Analysis of Determinants Influencing Researchers Participation in Linkage Mecha nisms 

with Extension Agents a nd Farmers 

A set of 19 ex planatory vari ab les (2 continuous and 17 discrete) were included in the model and used in 

the logistic analys is (Tab le 4.27 below). Among the nineteen , 4 variables (I conti noues and 3 dummies) 

were found to have a s igni ficant impact on determi ning researchers' participation in j o int linkage 

mechani sms' with less than 5% and 10% probability leve l. The variab les sign ifica nt at 5% probability 

level are financia l constra ints of the research organ izat ions (FIN PRO) and extension agents work 

involvement in di verse tasks (WORKOVREXT). Besides, professional work experience of researchers 

(WORKEXP) , and use of stakeholders meeting as sources of research agenda setting (STKMETNG) 

arc sign ificant at 10% probab ility level. Although, th e other 15 variab les were insignifi cant at less than 

10% probabi lity leve l, discuss ions with key in formants and re levant officia l repo rts of research 
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dep icted that these va ri ables have been in flu enc ing the performance of research organizations In 

general a nd research-extens ion-fanners linkage system in particu lar. 

Table 4.27 Results of Maximum Likelihood Estimates of Faclors Affecting Researchers Participation in 
Linkage Mechanisms of Participatory Finger millet Technology Generation and T ransfer 

Variables (B) (S.E) Wald Sig. Level Exp (B) 

AGE-age of the researchers 1.224 0.734 2.776 0.106 3.399 

WORKEXP-work experience 0.048 0.028 2.938 0.087* 1.050 

LAC KLNK PO-Iack of li nkage policies -0.20 1 0. 152 1.736 0.188 1.222 

DYFRMSYS-di versity of the farm ing system -0.427 0.222 3.706 0. 104 1.532 

INCENTPRO-poor incenti ve/rewards -0.577 0.243 5.639 0.108 0.561 

STRC PROB-structllral problems -0.759 1.390 0.298 0.585 2.135 

I-IUMNPRO- scarcity of human resources -0. 149 0.063 5.58 1 0.118 1.1 60 

FIN PRO-scarcity of financial resources -2. 130 0.676 9.938 0.002** 8.4 19 

POENYR-policy environm ent problems -0.799 0.598 \.788 0.18 1 0.450 

STKMETNG-stakeholders meeting 1.813 0.673 7.247 0.007* 6. 129 

DONDEP-donor dependency -0 .002 0.001 9.908 0.102 0.998 

PHYSPROB-scarcity of physical resOllrces -0.233 0.091 6.476 0.111 0.793 

STA T SPRO-stat lls difference -0.088 0.0682 0.0 17 0.898 1.092 

MANGPRO-managerial problems -0.023 0.029 0.657 0.4 18 0.977 

PLTI MGTPR-planning and timing problems -0.297 0.73 1 0. 165 0.685 0.743 

WORKOYREXT-extens ionists diverse tasks - \.758 0.708 6. 170 0.0 13** 0.172 

LMTPRTST-l imited actors involvement -0.005 0.1 11 0.002 0.966 1.005 

PRBOARD-problems identified by BoARD 1.072 1.1 2 1 0.9 15 0.339 2.92 1 

PERSOBS-personal observation 0. 181 0.934 0.037 0.847 0.835 

Constant 3.637 2.398 2.299 0.129 0.095 

Notes: Notes: Exp (B) represents the rati o-change in tl.1e odds of the event of interest fo r a one-uni t 
change in the pred ictor (G ujarati , 1995). 

-2 log likelihood 9.56 1 
Model chi-square (X') 15.170'" 
Over all , model predict ion 88.9% 
Over all predict ion of participants 90.0% 
Over all prediction ofllon partic ipants 87.5% 
*, **, *** represent significance at 10,5 and 1% levels, respecti vely. 

So urce: Results of Binary Legit Analys is 

The results show that the log ist ic regress ion model correct ly predicted 88.9% of the total sample 

researchers: 87.5% no n-part ic ipants a nd 90.0% part ic ipants in lin kage mechani sms. 

With the above brie f backgro und , the effect of the s ignifi cant exp lanato ry variab les o n th e performance 

of li nkage system is d iscll ssed below. 
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Professional Work Experi ence of Researchers : As ex pected, the model resul ts show that 

profess ional work exper ience of researchers pos itive ly influencing the probability of researchers' 

in vo lvement in research-extension-farmers linkages activities at 10% s probability level. It indicates 

that long years of experi ence wo uld have offered vari ed experi ences, knowledge, which would be 

necessary fo r researchers to generate sound technologies that meet the needs and constraints of farmers. 

Moreover, it would enable th em to easily identify fa rmers ' prob lem, understand and find solutiOl;s to 

them by adapting, adjusting and a li gn situation as they occur on the field . Thus, they have better 

competence in assessing the characteri stics and potential benefits of technologies together with 

ex tens ion agents and fanners in vario us linkage activities than the less experienced researchers, e.g., 

j o int planning and revi ew, feedback mechanisms, etc. Tab le 4.27 above indicated that, other things 

being normal, the probability of researchers' linkages or participation with farmers and extension 

agents increases by a factor of 1.050, as a one-year increase in work experi ence. 

Financial Constraints oUhe Research Organizations: A vai labi l ity of adequate financial resources is 

among the prerequisite for achiev ing any organi zational goa ls in general and for good level of 

integration between resea rch , extens ion , and farmers for generation and transfer of technologies in 

particul ar. However, scarcity of financial resources negativel y influenced researchers' organizat iona l 

goals and linkage problems at 5% significant Icvc l. The negative relationship indicates that the 

probability of researchers' partic ipation in linkage mechani sms decreases by a facto r of 8.419 as a unit 

increase in scarci ty of finan cial resources. Converse ly, the researchers' linkage with either farmers or 

ex tens ion agents increases by a factor of 8.4 19 as the preva i I ing scarcity of financial resources so lved 

by one unit. The findin g agrees with FAO ( 1997), ISNA R ( 1987), and Kaimowitz et af. ( 1989), claimed 

that suffi cient financial reso urces for linkage function s such as publications, testing of research results 

and training of extension workers are often lacking, while there may be suffi cient human resources in 

the organi zation but they may not be available for linkage activ iti es. Adequate resources are lacking to 

achieve the stated goa ls. In a resource-limited situation, linkage acti vities suffer most. 

Use of Stakeholders Meeting As Sources of Research Agenda Setting: Researchers sources of 

resea rch agenda setting based on the consent of stakeholders incl uding, extens ion agents and fa rm ers is 

a prerequ is ite for sound technology development and deli ve ry. As expected , the model results show 

that researchers ' sources of agenda setting based on stakeho lders meeting pos iti vely influencing the 

probab ility of researchers' in vo lvement in linkage activities at 10% s ignifi cance leve l. It indicates that 

use o f stakeholders meeting enhances feed back from fann ers and extension agents to researchers on the 
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variOus production problems that needs research so lutions; thereby fac ilitat ing baskets of sound 

technology generation and transfer that satisfies the felt needs of fanners. The Exp (8) of 6. 129 shows 

that the probabi lity of resea rchers be ing a parti c ipant in linkage mechanisms increases by a factor of 

6.129, as a unitary increase of the use of stakeholders meetin g as a research agenda setting. 

Extension Agents Work Involvement in Diverse Tasks: As expected, the model results show that 

hi gh work overload of extension workers in various activities negatively influencing the probability of 

researchers' linkages with extension and farmers at 0.05 levels. It showed in Table 4.27 that th e 

probability of resea rchers being a participant in joint linkage mechani sms decreases by a factor of 

0.172, or 17.2% as a unit increase in work overburden of extens ion workers. Explaining the concept 

converse ly, researchers' linkages with farmers and extension agents improve by 17.2% as the 

prevailing diverse tasks of extens ion workers solved by one unit. Th is has serious impl ications for 

policy makers, which handle linkages as w itnessed that the three actors namely researchers, fanne rs, 

and even extension agents themse lves were unanimous in cit ing the role played by the extension agents 

in non-profess ional activit ies. Hence, it is poss ible to conclude that the overa ll technology system 

performance was serious ly handicapped by extens ion agents work involvement in diverse tasks 

including non-agricultural, as it widens the communication gap for technology generation, transfer, and 

furthe r adjustments of agricultu ral technologies. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1 Summary 

Thi s study attempts to assess the institutional linkage mechan isms and partcipation of researchers, 

extension agents and farmers in linkage activiti es of fin ger mill et tech nology development and delivery 

in Mech Wereda, North West Ethiopia. Mo~eover, attempts were al so made to identify and to quantify 

the potentail factors that innuence successful research-extension-farmers linkage. 

Fi rst, the stud y was initi ated purpos ive ly in one of the largest area and vo lume of finger mill et growing 

d istrict of ANRS, Mecha di strict, West Gojam Zone. Sampl es were randoml y and purposively drawn 

from the study area th at have farmers ( 100), researchers (18) and extension agents (26). 

As mentioned by sample respondents, the reasons for the dev iat ion of linkages were found to be 

demographic characteristics, socio-economic, institutional , psycholog ical , organizational, system­

contextual , structural , resou rce re lated , and managerial factors. 

According to the results of descripti ve stati stics of household demographic characteristics, age, fanning 

ex perience, and education leve l of the household head were. significantly related to partic ipation in 

finger mill et linkage mechani sms with research and extension, indicating that re lat ively being older, 

havi ng longer years of fa rmin g experience, and better educated is pos itively correlated with linkages 

with extension and resea rch. With regard to the household 's soc io-economic variables, partcipantshad 

more li vestock holding in terms of TLU and more number of oxen holding than the non- partcipants. 

Thi s im plies that linkage partc ipant groups are relati ve ly wealthier than non-partcipant groups. 

Concerning inst itut iona l variables, access to extension service and in put suppl y, frequency of contact 

with extens ion agent, participati on in extension events (demonstrati on fields, trainings and seminars), 

and leaderships of forma l socia l o rgani zation were found to have a s ignificant and pos iti ve relationship 

w ith fa rmers participation in fin ger millet linkages act ivities. This shows that partcipant fa rmers had 

relati vely better access to such vari ables . Moreover, it was mirrored that partc ipant gro ups live nearer 

(relati ve ly in shorter di stance) to a ll weather road and market center than the non- partcipant groups. 
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Similaril y, the descripitive stati stics with regared to the persona l characteri stics of extension agents 

revealed that the linkage partcipant groups were relatively older, hav ing longer years of work 

experi ence, and have better educational status than non-partic ipant groups. Concerning resource 

factors , various aspects o f human, physical , and financial resource constraints, motivational and 

incenti ve problems, and status difference between researchers and extension agents' negat ively and 

signifi cantl y influenced the participation of extension agents in linkage activit ies. 

Concerning technologica l system-contextual variables, problems of policy environment, don or 

dependency of linkages, and hi gh work overload and invo lvement of extension agents in non­

agricultural acti vities negati vely and significantly influenced the participation of extension agents in 

linkage activities. Regardin g, structural factors, lack of a transparent, responsib le, and accountab le 

linkage mechanisms based on the consent of stakeholders negatively and sign ificantly influenced the 

linkages of extens ion agents with researchers and farm ers. 

Similaril y, the descripi tive stati stics with regared to the persona l characteristics of researchers revealed 

that the linkage partcipants were relatively older and having longer years of work experience than non­

participants. Hence, it positively correlated ~ith participatio n in joint research-extension-farmers fin ger 

millet linkage activities. Concerning resource related variables; scarcity of financial resources 

negat ively and signi ficantly influenced the performance of the research organizations in general and the 

partic ipation of researchers in linkage activiti es in particul ar. Moreover, motivationa l and incentive 

problems, accompanied by lack of mutual respect or statu s d ifference between researchers and 

extension agents weakness the research-extension-fanners linkage system. Likewise, the organizational 

related facto rs, namel y researchers' sources of research agenda setting based on stakeholders meeting, 

problems identified by BoARD, and persona l observations pos itive ly correlated with researchers' 

participation in research-extension-farmers linkage activities. 

Concern ing technologica l system-contextual variables, the diversity of the structure of farmin g system , 

donor dependency of linkages, and hi gh work overl oad and in vo lvement of extension agents in non­

agricultural activities negatively and significantl y influenced the parti cipation of researchers in fin ger 

millet jo int linkage act ivities with extension agents and fa nners. Regarding, structural related factors, 

lack of a transparent, res ponsible, and accountable linkage mechani sms based on the consent of al l 

stakeholders, and lim ited participation of rel evant stakeholders li ke NGOs, input multipl ying agencies 
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negat ively and significant ly innuenced research-extens ion-farmers linkage In general and the 

participation of researchers in joint linkage activities in particular. 

The logi stic regress ion model was estimated using maximum likelihood est imation procedure to 

identify factors influencing linkages of researchers, extension agents, and farmers for participatory 

fin ge r millet techno logy deve lopment and delivery. Accordingi ly, the model has correctly predicted the 

partcipants and non-partcipants by 82.6%, 92.3%, and 88.9% of the overall observations of farmers , 

extension agents, and researchers, respectivily. Correctly predi cted partcipants and correctly predicted 

non-partcipants value of the logit model were 78.4% and 85.5%, of farmers , 94.4% and 87.5%, of 

extension agents, and 90.0% and 87.5%, of researchers respect ively. 

Furthermore, among th e nine exp lanatory variables included in the model, six variables were found to 

have a significant impact on determining farmers ' participation in joint linkage mechanisms' regardin g 

participatory finger millet technology genei'at ion and delivery with less than 10% probab ility level. 

These vari ab les include fann ing experience of head of the household, di stance to a ll weather roads, 

di stance to market, frequency of extension contact, leadership position in formal social organizations, 

and attend ing training and wo rkshops. 

Sim il ar il y, among the 15 explanato ry variables included in the model,S variables were found to have a 

significant impact on determining extension agents participation in linkage mechanisms' regarding 

participatory finger mill et technology generat ion and delivery with researchers and fanners with less 

than 10% probability level. These are, extension agents overburden in various activit ies, physica l 

resource constraints, educational level of the agents, structural problems of linkages, and motivational 

and incentive problems. 

Regardin g researchers, among the 19 expl3l;atory variables inCluded in the the model, 4 were found to 

have a signi ficant impact on determining researchers' participation in joint linkage mechanisms' 

regarding part icipatory finger millet technology generat ion and del ivery w ith less than 10% probability 

leve l. These variabl es a re fin anc ial constraints; extens ion agents work involvement in diverse tasks, 

work experi ence of resea rchers, and use of stakeholders meeting as sources of research agenda setting. 

In thi s study, the effects of va rious factors that innuenced the performance of research-extension­

farmers linkage in general and partcipatory fin ger millet technology development and delivery 

mechanisms in partcular were exam ined. To this end , based on the above descripitive stati stics and 

economertic results the following conclusion and po li cy implications are forwarded . 
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5.2. Conclusions 

The linkage between research , extension, and fanners are extremely important areas, which are 

currentl y underemphas ized by the actors of the technology systems of the study area. How well 

researchers, transfer agents, and fa rmers communicate and cooperate has a strong influence on whether 

agri cultural science succeeds or fa il s as a cata lyst of national development and as a tool for eliminating 

poverty. The study revea led research-extension-farmers linkages in relation to efforts to increase fin ger 

millet technology development and delivery. From the results of the study the following inferences 

could be drawn: 

Farmers' awareness of improved finger millet technologies and researchers' awareness of best farmers' 

fin ger mill et varities were low. Thus, further work is requi red to create awarness and improve thier 

percept ions through j oint partcipation in linkage actviti es for sound generation , transfer, and adoptions 

of new techn olog ies. 

Moreover, di stance to a ll weather road and market centers are negatively and significantly releated to 

farmers I inkages with extension and research. Therefore, the consruction of all weather roads and 

improv ing the ex isting market centers in the locality should be g iven proper attention. 

The influence and participatio n of fanners, researchers, and extension agents in the generation and 

transfer of finger millet tech nologies have been minimal. Thei r partic ipation in setting both research 

and extension agenda; in execution of co ll aborative activities such as joint adaptive trial s, and surveys, 

has been limited. Moreover, their mechanisms of eva luati on, exchange of resources, and coordinating 

the overall act ivities and systems performance were found to be weak. The infrequent contacts among 

researchers, extension agents and farmers do not prov ide adequate opportunity for feedback of 

' inform ation from fanners to researchers there by hinderin g the flow of generated fin ger millet 

technology (one variety) in one hand , and the rejeCtion of two improved finger millet varieties by 

fanners, on the other hand . Thus, suggest the need to modify the current top-down research approach 

that ex ists in North West Ethiop ia to encourage more active participation by farmers and extension 

agents in the process of develop ing sound fin ger millet technolog ies in line with the needs of farmers. 

Despite, researchers, extension agents, and fann ers were more in vo lved in mechan isms of 

di sseminating knowledge and information through field days and demonstrati on of technologies, which 
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are their prime linkage activ ities whil e researchers did not frequently produce written materials, and 

tra ining of extension workers. 

Mo reover, it was fo und that various aspects of hu man, fi nancia l, and phys ica l resource constra ints 

acco mpani ed by di ve rse fa rmin g system, and poor rewa rd and incentive mechani sms influenced the 

leve l of linkage between research, extension, and fa nners there by affected the overall technology 

system performance. Li kewise, high dependency of linkages in' donor sources lead to fl uctuat ions in the 

performance of I inkage between the maj or stakeholders of th e technology system of the stud y area. 

A responsible institute 01' body, which manages linkages in a system perspecti ve with a transparenl' and 

acco untable linkage poli c ies based on the consent of stakeholders, is a miss ing link in the stud y area. 

Bes ides, policy makers, relevant stakeho'lders, and m anagers at a ll leve ls o f the system lack equa l 

awareness that research and extension organi zations are two components of one miss ion, makin g 

relevant technologies ava il ab le to farmers. In addition, extension agents' invo lvement in d iverse tasks 

incl ud ing non-agri cultura l activ ities and dependency of extens ion methods on targeting influentia l, 

progress ive farmers', and leaders influenced effecti ve research- extension- fa rm ers' linkages. 

[t is unambiguous that neither research nor .extension can ful fill its responsibilit ies without the other: 

hence good communication, strong interaction and effective co ll aboration are primary requi sites . 

However, there are di ffe rences between researchers and extens ion workers, which very often have 

prevented co llaboration and linkage between them . Researchers are considered profess ionals, 'and 

consequentl y enjoy hi gher status and benefits. In contrast, extension staffs are in contact with low­

status fa rm ers. The perce ived diffe rence's in status have led or severe ly handicapped cooperation 

between the groups, there by affected mutual respect and recognit ions of the partners' competence, and 

domain consensus. 

To put it in nutshell , a ll the issues di scussed above ari se sim ply because of weaknesses in the links 

between research and extens ion. Hence, technology deve lopment and transfer functions are treated in 

iso lation. The implicati ons of thi s is that the gap for develo ping and de li verin g a basket of sustai nable 

technolog ica l options that is, products that are technically, socio-economica ll y and environmenta ll y 

so lutions to the needs and prob lems offarll1ers will continue to rema in . 
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5.3 Recommenda tions a nd Policy Implica tions 

As has been stated in several sections of thi s stud y, there are demographic, socio-economic, 

psycho log ical, organi zat iona l, institutional,. system-contex tual, structural, manageri al, and reso urce 

factors that influenced effect ive research-extension-fa rmers li nkage fo r sound technology generation 

and transfer. The role of each factors needs to be taken in to account to provide useful 

recommendati ons on how ex isting pro blems in the technology systems of the study area can be 

addressed. Hence, the researcher would like to fo rward the fo ll owing recommendation po ints based on 

the synthes is o f the results, and suggestions by the respondents on the ground including key informants 

and focus group parti cipants . 
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There should be a Responsible and Accountable Body, Which Manages Linkages with a Syslem 

Perspective 

One of the bas ic causes of poor lin kage between research, extension, and farmers in the stud y area is 

the absence of systems percepti vities. Research and extension are not always perce ived as .two 

components sharing a common goal, that of making relevant technologies available to farmers. It 

shoul d be noted that po li cy makers, managers, and research and extension personnel should recogni ze 

that research and extension are pa rt of a s ingle system and that the technology system is impOltant for a 

country's overall agri cul tural development strategy. Therefore, the broad strategies, policies to ensure 

linkages between all stakeholders in general and research and extens ion in particular must be defined 

and managed at the poli cy-mak ing level. Thi s should resul t in the fo llowing: 

-leadership by policy makers in coordinating the whole technology system. Poli cy makers must prov ide 

mechan isms to ensure accountab ility as well as to ease tensions and con fli cts. Integrati on is made eas ier 

if po li cy makers perce ive and treat research and extension as two components of a single system. 

Policy makers must know that linkages cannot be ad ministrative ly im posed; they shoul d be establi shed 

by consensus among the partici pants through manageri al action. Moreover, creating an enab ling 

environment by exp loiti ng the complementari ties of research, extension, and other stakeholders of the 

system is also needed. 
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-Provisions of resources to research and extension organi zations in line with the mandate and mission. 
Strong research-extension-fanners linkage shou ld be enhanced through provisions of quality and 
quantity of human, physical , and financial resources. Likewise, continuous human resource 
development targeted both research and extension staffs are needed to cope up with the complex and 
dynamic system of the agricultural context. Therefore, linkages must be explicitly budgeted for, and 
resources must be made ava ilable, in a balanced fashion. 

-Criteria for rewarding personnel in accordance with the mandate and mIss Ion assigned to the 
technology system. For example, sc ientific publications cannot be the basic criterion for promotion if 
technology generation and transfer is the foremost mission of the technology system. The case to 
illustrate this is that out of the three fin ger m,illet technologies that were generated by research two were 
totally rejected by farmers whi le the one was weakly promoted and had remained on the research shelf. 
Therefore, effo rts that place more emphasis on the practical va lue of research related to farmers' real 
concerns and needs rather than one that emphasizes mere research publicat ions is needed. 

-Policy decisions, with regard to the profess ional status of extension agents, incentives for staffs, as 
we ll as the attitude and behavior of individual staff members, adherence to systems princ ip les are 
needed and should be a prerequisite to successfu l research-extension-farmers linkage. It was found in 
thi s study that the involvement of extension agents in non-profess ional activities and the perceived 
differences in status between research and extension have severely handicapped cooperation. Simi larly, 
farmers seldom have seen extension agents' as real transfer agents. Thus, extension should im prove its 
position by becoming more profess ional , taking a general (ole in information integration, making 
recommendations, and participating in linkage mechanisms and real agricultural activities, even to 
avoid unacceptability enhancing factors as noted by the farmers. Researchers could respond by building 
closer links with extens ion agents. Over time, there might be a change in the attitude of both 
researchers and extension staff. Therefore, technology generat ion and transfer should become central to 
both groups, and their operations are becoming increasingly more dependent on each other. In fact, 
problems resulting fro m differences in status cannot be totally overcome because they are normally part 
and parcel of the institutional structure and personal attributes. They could be minimized, however by 
changing the reward and incentive systems. To thi s end mutual respect, recognitions of the partners ' 
competence, and domain consensus should be prerequisites for using linkage mechanisms to integrate 
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research and extension. Hence, the need to improve the working conditions and reward ing system of 

researchers and extension agents in order to elicit hi gher job performance should be strengthened. 

-Major linkage mechani sms shou ld be independent of donor-funded proj ects. Although donor projects 

in the study area had played a posi ti ve role in improv ing linkages, they were also hav ing negat ive 

effecti ve once they ceases to function. Thus, performance droops sharp ly and lacks accountabi lity and 

susta inab ility of thus initi ated activ ities. Hence, if relevant technologies are to reach poor farmers, 

donors should make greater commitments to increasing knowledge of their diverse production systems 

and creating a greater technology span of them on one hand. Likewise, donor proj ects should be 

designed with a prior assessment of the national technology system' s capacity to ensure post-project 

continu ity . On the other hand , it is better the technology systems of the study area to use their own 

manageri al, financial , physical , and human resources to estab li sh and operate the kind of linkages 

needed to induce benefic ia l change in production andproductivity, although it is a challenging task. 

5.3.2 Issues at Managerial Levels 

Linkage activ ities of farmers demand the need for generating more awareness among farmers with 

respect to finger mill et technologies linkage mechani sms other than fi e ld days and demonstration tr ials. 

It should be noted that invo lving fanners in setting both research and extension agendas would 

strength en links. Resources for organi zing ·e.g planning and ' rev iew forum s, co llaborati ve activities, 

fie ld days, trainings and j oint demonstration trials should be provided to enhance far mers' voices, 

Moreover, research organizat ions may have to establi sh po li cies that require its researchers to ass ume 

limited extension duties, and to culti vate a work ethos that places more emphasis on the practica l va lue 

of resea rch re lated to fa nners' real concerns and needs rather than one that em phas izes mere research 

publications, Therefore, approp riate linkage mechaJ\i sms and management, partici pat ion of relevant 

stakeholders, and treating linkages as an integra l part in the technology process should be emphasized 

and managed at the manageri al level to ensure linkages between all stakeholders for participatory 

technology deve lopment and transfer in genera l and fin ger mill et technology in particular. Thi s shou ld 

result in the fo llowing: 

There Should Be Appropriate Linkage Mechimisms and Management 

The linkage mechan isms followed by the technology system of the study area are not effective in 

foster ing successful research-extension-farmers linkage and simi larl y are not better adapted to the 
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diverse and complex farm ing systems. To express, the li near model , which regards fi nger mill et 

technology generati on, trans fer, and adoption as sequen ti al and stresses a clear d ivision of labor 

between research and extension services is used. The interface between research and extension is 

reduced to fie ld days and demonstratio n tr ials. Therefo re: 

-Both research and extens ion managers must identify the systems linkage needs and choose appropriate 

mechani sms. They shou ld be aware that some mechani sms wo uld work better than others, depending 

on the functions to be performed and the specific cond itions such as, the resource base, system cl imate, 

and manageria l capacity. That is, there is no one rec ipe fo r so lving linkage problems. Hence, linkage 

needs must be assessed and go through several steps. That is, potential gaps need to be identified , 

alternati ve so lutions need to be evaluated and des igned, and se lecting and implementing the best 

appropri ate mechanisms and constant evaluation is needed. To thi s end , 

-Both resea rch and extension must participate in plann ing and rev iew of their work agendas togeth er 

with fa rmers; execut ions of co ll aborative tasks; exchange of resources including exchange of personnel 

to im prove the ba lance of ski ll s req uired to dea l with speci fi c linkage situations. Moreover, they shoul d 

enhance a two-way fl ow o f knowledge and in fo rmation, and j o int eva luation and feedback of 

agricultura l innovations. Thus, these comprehensive cooperati ve links should be strengthened between 

researchers and extension agents as it wou ld encourage the harmoni zation of research and extens ion 

programmes and for effecti ve links with fa nners. 

-Mo reove r, both research and extension should enhance or create spec ial un its, such as research­

extension liaison pos itions, which spec ifi ca ll y in charge of linkages, to ensure appropriate level of 

integration and effective operation of the technology systems. 

All Relevant Actors of the Agricultural Knowledge and information System Should Participate in 

Linkage Activities 

-In th is study, it was also fo un d that the palt ici pati on of relevant stakeholders, e.g., NGOs and inpu t 

supp lying agencies in linkage activi ties is a bare min imum. Therefo re, fo r effecti ve resea rch a nd 

trans fe r fun ctions, a ll re levant actors should parti cipate in linkage acti viti es. Because in one hand th e 

linkage mechanisms can be effective only if they are agreed upon by co ll abo rates whom, in addit ion, 

have the capac ity and the resources to fulfi ll their lili kage responsibil it ies. Moreover, it was witnessed 
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in the findin g that representatives chosen fro m farmers are often not suitable because they are se lected 

purely on an admini strative bas is, rather than by using the criteri a of effecti veness. Very often, the 

fann ers' representati ves tend to be the ri chei· fa nners or po liti ca l leaders of formal soc ial organizations 

in the respecti ve kebeles. Thus, effo rts should be made to address the maj ority of resource poo r fanners. 

-All the acto rs in the system, fro m policy makers to grassroots- level agents, need to be made aware that 

linkages are important and that thei r partici pati on in li nkage activities is crucial to the effectiveness of 

the system. To thi s end , awareness creati on and sensitizati on measures should be taken. As for instance, 

through seminars and workshops, provide effecti ve inform ation on the importance of linkages. 

Furthermore, including linkage acti vi ties as explici t components of the j ob descriptions of researchers 

and transfer agents; ensuring that incentives, rewards, and promoti ons explicitl y take into account the 

performance o f linkage tasks; tra ini ng both researchers and extension agents in linkage work, both on 

the job- training and short-term training sess ions should be emphas ized. 

Linkage should be treated as an Integral Part of the Technology Generation and Tran~fer Process 

It revea led from the fin d ing that linkages are considered supplementary to the normal research 

workload by some researchers who th ink that it is up to the extension agent to come to research, get the 

technology, transfer it to fa nners, and prov ide any feedback they may have. Similarl y, some extension 

agents do not perceive linkages as the ir responsibi liti es. Due to the d ivergent ideas and conflicts, 

in fo rm ation on fanners perspecti ves tend to be co ll ected in uncoordinated way by vari ous components 

of both resea rch and extens ion, and that informati on was not always refl ected in research activ ities. 

Thi s is sim ply because the technology system of the stud y area lacks transparent and accou ntable 

linkage mechani sms that monitors and eva luates the action of research and extension. In some cases the 

most motivating e lement in be ing in vo lved in linkages (e .g in planning forums, partici pati on 111 

tra inings, and fi e ld days), for both researchers and extension agents, is the extra income it provides. 
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APPENDIXES 

Appendix Table 2.1 Area and Volume of Production of the Three Major Finger Millet Production Zones in the Amhara Region in 2004105 
West Gojam South Gondar _ -cA"w:ci:-___ ===:-__ 

Crop type Area Production Area Production Area Production 

~~~ ~- ~~ ~~- (-~ ~-
Cereals 0.50 0.57 0.33 0.25 0.16 0.16 
Finger mille1 0.06 0.05 0.02 0.02 0.05 0.04 
Source: The Amhara National Regional Slate Bureau of Finance and Economic Developmenl2004!05 Budget Year Annual Statistical Bulletin. 

A cndix Table 3.1 Percenla e l and Cover/Land Use Pattern in West Go'am Zone 
Cullivaled land Wood land Shrub land Weiland 

11.3 8.5 2.6 33.2 

Appendix Table 4.1 . Conversion Faclors Used To Estimate Tropical Livestock Unit 
Animal calegory TLU Animal calegory TLU 

Calf 0.25 Donkey (young) 0.35 
Weaned Calf 0.34 Camel 1.25 
Heifer 0.75 Sheep & Goals (adult) 0.13 
Cow and Ox 100 Sheep & Goals (young) 0.06 
Horse 1.10 Chicken 0.013 
Donkey (adull) 0.70 
Source: Siorck, ef a/. , (1991) 

Appendix Table 4.2 Relationship between Technologies Adopted By Household Head and Participation in Linkage Mechanisms 
Types of Technologie: Participanls Non-Participanls Tolal Sample 

Crop(cereals) lechnol, 
Modern beehives 
livestock breeds 
Improved fruits &vegetable 
water harvesting technologies 
animal fallening technologies 

Mean Sld.Dev Mean Sld.Dev I-value Non adopt! 
0.41 1.37 0.49 1.81 1.20" 27 
1.83 0.38 1.61 0.49 -2.6"" 74 
1.75 0.44 1.29 0.48 -4.39" 66 
1.69 0.46 1.34 0.48 -3.69""" 55 
1.75 0.44 1.51 0.51 -2.45"" 65 
1.69 0.46 1.32 0.47 -3.48""" 54 

Source: own survey result, 2010;· Significant at 10%, .. Significant at5%, ... Significant at 1% 

Adopled 
73 
26 
44 
45 
35 
46 

Olhers 
2.1 

Appendix Table 4.3 Researchers and Extension Aqents Perceptions of the Factors Limitinq Farmers Adoption of Finger Millet Technologies 
Researchers and extension workers perceptions of Researchers Extension staffs X2 Sig. 
Ihe causes limiting farmers adoplion of finger millellechno Yes-responses Yes-responses Value 

·N % Tolal N N % Tolal N 
Lack of compleleness of lechnolOtly packaqe 9 50.0% 18 9 34.6% 26 0.234 0.629 
Poor research- extension linkage and weak extension sen 10 55.6% 18 11 42.3% 26 0.748 0.387 
Lack of consislent demonslration & popularizalion 12 66.7% 18 18 69.2% 26 2.922" 0.087 
HavinQ a Qood Qualitv locallandraces 6 33.4% 18 6 23.1% 26 0.076 0.783 
Lack of awareness 12 66.7% 18 23 88.5% 26 0.468 0.494 
Absence of sound seed production & deliverv svslem 13 72.2% 18 7 26.9% 26 1.298 0.255 
Little allention is given to finger millet as compared to other - 3 11 .5% 26 1.432 0.231 
Hiqh labor reQuiremenl of Ihe crop - 5 19.2% 26 1.432 0.231 
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Appendix Table 4.4 Relationships of Linkage Participant and Non·Participant Researchers on Their Sources of Research Agenda 

Researchers 
Sources of Idea 

Non- Participants 

N N 

Participants 

N N N X2 Sig. 

Ves No Ves No 
Research community itself, including fellow 3(16.7%) 4(22.2%) 4(22.2%) 7(38.9%) 18 0.076 0.783 
research staff members 
Research objectives determined by the 6(33.3%) 1(5.6%) 7(38.9%) 4(22.2%) 18 1.039 0.308 
research institute thematic area 
Farmers as a source of ideas 1(5.6%) 6(33.3%) 4(22.2%) 7(38.9%) 18 1.039 0.308 
Stakeholders meeting/REFAC 1(5.6%) 6(33.3%) 6(33.3%) 5(27.8%) 18 2.918 0.088' 
Based on problems idenlified by regional BoARD 4(22.2%) 3(16.7%) 10(55.6%) 1(5.6%) 18 2.822 0.093' 
Based on personal observation 3(16.6%) 4(22.2%) 1(5.6%) 10(90.9%) 18 2.822 0.093' 
Appendix Table 4.5 Relationships of Linkage Participant and Non-Participant Extensionists & Their Sources of Extension Agenda 
Extension Workers Non- Participants Participants 
Sources of Ideas N N N N Tot, x2value Sig. 

Ves No Ves No 
Extension community itself, 2(7.7%) 6(23.1%) 3(11.5%) 15(57.7%) 26 0.248(NS) 0.619 
including fellow extension staff members 
Extension objectives determined by the 6(23.1%) 2(7.7%) 9(34.6%) 9(34.6%) 26 lA18(NS) 0.234 
Extension organization thematic area 
Farmers as a source of ideas 4(15A%) 4(15A%) 4(15A%) 14(53.8%) 26 2.006(NS) 0.157 
Stakeholders meelinglREFAC 1(3.8%) 7(26.2%) 8(30.8%) 10(38.5%) 26 2A97(NS) 0.11 4 
Based on problems identified by regional BoARD 5(19.2%) 3( 11 .5%) 11(42.3%) 7(26.2%) 26 0.005(NS) 0.946 
Based on personal observation 1(3.8%) 7(26.2%) 0(%) 18(69.2%) 26 2.340(NS) 0.126 
Based on top-down planning procedure 1(3.8%) 7(262%) 6(23.1%) 12(46.2%) 26 1222(NS) 0.269 
Source: Own computational result, 2010. Correlation is Non-significant at 10% levels 

Appendix Table 4.6 Relationships of Joint Linkage Participant and Non-Participant Households on Their Sources of Obtaining Agricultural 
Information 
Farmers Sources of Non- Participants Participants 
Ag ricultural lnformatiol N N N N Tolal X2 valuE Sig. 

Ves No Ves No 
Neighbors 47 16 30 7 100 0.552 0.457 
Parents/children/relatives 43 20 . 21 16 100 1.337 0.248 
Farmers own experience 34 29 22 15 100 0.285 0.593 
Extension Staffs 41 22 36 1 100 13.62 0.00·"'* 
Research Staffs 9 54 8 29 100 0.889 0.346 
NGO Staffs 1 62 0 37 100 0.593 OA41 
Cooperatives 22 41 16 21 100 0.685 OA08 
Churches 45 18 31 6 100 1951 0.162 
Demonstrations 8 55 11 26 100 4.293 0.036H 

Farmers exchange visit 4 59 4 33 100 0.630 OA27 
Communily leaders 21 42 14 23 100 0.208 0.648 
Market place 18 45 21 16 100 7.784 0.005" 
T rainingslworkshopsfsemin ars 4 59 10 27 100 8.278 0.004H 
Farmers Seed sources of fing, Sig. 
technologies 
Extension Agents 0(0%) 3(30%) 100 
Research Staffs 2(40%) 6(60%) 100 
Neighbors 1(20%) 0(0%) 100 
Relatives 2(40%) 1(10%) 100 

0.126 0.099' 

) 18 
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Based on personal observation 3(16.6%) 4(22.2%) 1(5.6%) 10(90.9%) 18 2.822 0.093' 
Appendix Table 4.5 Relationships of Linkage Participant and Non-Participant Extensionists & Their Sources of Extension Agenda 
Extension Workers Non- Participants Participants 
Sources of Ideas N N N N Tot, x2value Sig. 

Ves No Ves No 
Extension community itself, 2(7.7%) 6(23.1%) 3(11.5%) 15(57.7%) 26 0.248(NS) 0.619 
including fellow extension staff members 
Extension objectives determined by the 6(23.1%) 2(7.7%) 9(34.6%) 9(34.6%) 26 lA18(NS) 0.234 
Extension organization thematic area 
Farmers as a source of ideas 4(15A%) 4(15A%) 4(15A%) 14(53.8%) 26 2.006(NS) 0.157 
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Source: Own computational result, 2010. Correlation is Non-significant at 10% levels 

Appendix Table 4.6 Relationships of Joint Linkage Participant and Non-Participant Households on Their Sources of Obtaining Agricultural 
Information 
Farmers Sources of Non- Participants Participants 
Ag ricultural lnformatiol N N N N Tolal X2 valuE Sig. 

Ves No Ves No 
Neighbors 47 16 30 7 100 0.552 0.457 
Parents/children/relatives 43 20 . 21 16 100 1.337 0.248 
Farmers own experience 34 29 22 15 100 0.285 0.593 
Extension Staffs 41 22 36 1 100 13.62 0.00·"'* 
Research Staffs 9 54 8 29 100 0.889 0.346 
NGO Staffs 1 62 0 37 100 0.593 OA41 
Cooperatives 22 41 16 21 100 0.685 OA08 
Churches 45 18 31 6 100 1951 0.162 
Demonstrations 8 55 11 26 100 4.293 0.036H 

Farmers exchange visit 4 59 4 33 100 0.630 OA27 
Communily leaders 21 42 14 23 100 0.208 0.648 
Market place 18 45 21 16 100 7.784 0.005" 
T rainingslworkshopsfsemin ars 4 59 10 27 100 8.278 0.004H 
Farmers Seed sources of fing, Sig. 
technologies 
Extension Agents 0(0%) 3(30%) 100 
Research Staffs 2(40%) 6(60%) 100 
Neighbors 1(20%) 0(0%) 100 
Relatives 2(40%) 1(10%) 100 

0.126 0.099' 
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Appendix Table 4.7 Researchers Perceptions of the Maior LimitinQ Factors affectinQ R·E·F linkaqes 
Limiting Factors Responses (YE Responses (NO 

N % N % 
High involvement of extension agents in non aqricultural activities 13 72.2% 5 27.8% 
Extension workers undervalue researchers work and unwi11iQgJo accepltechnologies genuinely 8 44.4% 10 55.6% 
FreQuent structural reorqanization in the extension 9 50.0% 9 50.0% 
Lack of transparent and accountable linkage mechanism 15 83.3% 3 16.7% 
Lack of mutual respect, recoqnition and Qenuine cooperation amonq parties 13 72.2% 5 27.8% 
Lack of research extension liaison positions from both research and extension sides 4 22.2% 14 77.8% 
Lack of check and balance system over the role and responsibilities of the three actors 17 94.4% 1 5.6% 
Limi1ed participa1ion of other stakeholder ,NGO, input multiplyinq aqencies 13 72.2% 5 27.8% 
Lack of a responsible body for manaqinq linkaqes 18 100.0% 0 07% 
Policy makers didn't recognize research and technology transfer as two components of the same system 12 66.7% 6 33.3% and that thcy fail to deal with from a svstems Dersl"'stives 
The farmina sYstems are diverse and a9ro ecologically, and socio-economically complex 13 72.2% 5 27.8% 
Donor dependence leads to fluctuations in the performances of linkaQes 14 77.8% 4 22.2% 
Non ·functional linkaqe mechanism 17 94.4% 1 5.6% 
Idle and ineffective linkage mechanisms! Structural problems 13 72.2% 5 27.8% 
Reward systems currently in use are not compatible with the missions and qoals of technolOQY 13 72.2% 5 27.8% 
Researchers acknowledqe the importance of linkages but do not always perceive as their responsibility 10 55.6% 8 44.4% 
Extension Agents acknowledge the importance of linkages but do not always perceive as their responsibility 17 94.4% 1 5.6% 
The mix of human resources in the orqanizations is not enouQh to able to carry out linkaqe activities 16 88.9% 2 11 .1% 
Differences in the status of research and extension agents affected cooperation between the two groups 7 38.9% 11 61.1% 
Financial resources are often inadequate and not sustainable for the linkaqe requirements of a system 14 77.8 4 22.2 
Physical resource are scarce or inadequate 17 94.4% 1 5.6% 
Research managers lack essential skills for managing linkages and team work 12 66.7% 6 33.3% 
Linkage activities are not carefully planned by optimizinq financial resources 13 72.2 5 27.8 
Farmers hiqh involvement in diverse livelihood activities, 12 66.7% 6 33.3% 
Absence or Lack of well established farmers training centers 6 33.3% 12 66.7% 
Farmers low level of understandinq and their suspicions to accept technologies 3 16.7% 15 83.3% 
Researchers pOOr communication .facilitation skills and poor respect to local practices 3 16.7% 15 83.3% 

Appendix Table 4.8 Extension Agents Perceptions of the Major Limiting Factors affecting R·E·F linkages 
Limiting Factors Responses (YES Responses (NO) 

N % N % 
Absence of transparent and accountable linkaqe mechanism 19 73.1% 7 26.9% 
POOf attitude and motivations of the research staffs to work with extension agents 13 50.0% 13 50.0% 
Failure to recognize of having and doing for a common goal 14 53.8% 12 46.2% 
The technoloqy Qenerated by research is not based on farmers needs and not effective at farm level 4 15.4% 22 84.6% 
F..!.~uent structural reorganization in the extension 7 26.9% 19 73.1% 
Lack of mutual respect, recogn ition and Qenuine cooperation amonq parties 18 69.2% 8 30.8% 
Hiqh workload of extension workers 18 69.2% 8 30.8% 
Limited ~art icipat ion of other stakeholder ,NGO, input multiplying agencies 10 38.5% 16 61.5% 
Policy makers did not recognize research and technology transfer as two components of the same system 13 50.0% 13 50.0% and that they fail to deal wi th from a systems perspectives 
The farminq systems are diverse and agro ecologically, and socio·economically complex 24 92.3% 2 7.7% 
Donor dependence leads to fl uctuations in the peoormances of linkages 12 46.2% 14 53.8% 
Non ·functionallinkaqe mechanism 11 42.3% 15 57.7% 
Idle and ineffective linkage mechanisms! structural problems 16 61.5% 10 38.5% 
Reward systems currently in use are not compatible with the missions and goals of technology 17 65.4% 9 34.6% 
Promotion, training ,and peer recognition isnot based on the relevance and effective use of technologies 15 57.7% 11 42.3% rather than on individuals political commitment 
Researchers acknowledqe the importance of linkages but do not always perceive them as their responsibilitv 20 76.9% 6 23.1% 
Extension workers acknowledge the importance of linkages but do not always perceive them as their responsibility 20 76.9% 6 23.1% 

Differences in the status of research and extension agents ,e.g. educational difference between them 20 76.9% 6 23.1% 
can sometimes be so wide that cooperation between the two groups is severely handicapped 
The mix of human resources in the organizations is not enoUQh to able to carry out linkage activities 16 61.5% 10 38.5% 
Financial resources are often inadequate for the linkaqe requirements of a system 20 76.9 6 23.1 
Physical resource scarcity 22 84.6% 4 15.4% 

11 9 

Appendix Table 4.7 Researchers Perceptions of the Maior LimitinQ Factors affectinQ R·E·F linkaqes 
Limiting Factors Responses (YE Responses (NO 

N % N % 
High involvement of extension agents in non aqricultural activities 13 72.2% 5 27.8% 
Extension workers undervalue researchers work and unwi11iQgJo accepltechnologies genuinely 8 44.4% 10 55.6% 
FreQuent structural reorqanization in the extension 9 50.0% 9 50.0% 
Lack of transparent and accountable linkage mechanism 15 83.3% 3 16.7% 
Lack of mutual respect, recoqnition and Qenuine cooperation amonq parties 13 72.2% 5 27.8% 
Lack of research extension liaison positions from both research and extension sides 4 22.2% 14 77.8% 
Lack of check and balance system over the role and responsibilities of the three actors 17 94.4% 1 5.6% 
Limi1ed participa1ion of other stakeholder ,NGO, input multiplyinq aqencies 13 72.2% 5 27.8% 
Lack of a responsible body for manaqinq linkaqes 18 100.0% 0 07% 
Policy makers didn't recognize research and technology transfer as two components of the same system 12 66.7% 6 33.3% and that thcy fail to deal with from a svstems Dersl"'stives 
The farmina sYstems are diverse and a9ro ecologically, and socio-economically complex 13 72.2% 5 27.8% 
Donor dependence leads to fluctuations in the performances of linkaQes 14 77.8% 4 22.2% 
Non ·functional linkaqe mechanism 17 94.4% 1 5.6% 
Idle and ineffective linkage mechanisms! Structural problems 13 72.2% 5 27.8% 
Reward systems currently in use are not compatible with the missions and qoals of technolOQY 13 72.2% 5 27.8% 
Researchers acknowledqe the importance of linkages but do not always perceive as their responsibility 10 55.6% 8 44.4% 
Extension Agents acknowledge the importance of linkages but do not always perceive as their responsibility 17 94.4% 1 5.6% 
The mix of human resources in the orqanizations is not enouQh to able to carry out linkaqe activities 16 88.9% 2 11 .1% 
Differences in the status of research and extension agents affected cooperation between the two groups 7 38.9% 11 61.1% 
Financial resources are often inadequate and not sustainable for the linkaqe requirements of a system 14 77.8 4 22.2 
Physical resource are scarce or inadequate 17 94.4% 1 5.6% 
Research managers lack essential skills for managing linkages and team work 12 66.7% 6 33.3% 
Linkage activities are not carefully planned by optimizinq financial resources 13 72.2 5 27.8 
Farmers hiqh involvement in diverse livelihood activities, 12 66.7% 6 33.3% 
Absence or Lack of well established farmers training centers 6 33.3% 12 66.7% 
Farmers low level of understandinq and their suspicions to accept technologies 3 16.7% 15 83.3% 
Researchers pOOr communication .facilitation skills and poor respect to local practices 3 16.7% 15 83.3% 

Appendix Table 4.8 Extension Agents Perceptions of the Major Limiting Factors affecting R·E·F linkages 
Limiting Factors Responses (YES Responses (NO) 

N % N % 
Absence of transparent and accountable linkaqe mechanism 19 73.1% 7 26.9% 
POOf attitude and motivations of the research staffs to work with extension agents 13 50.0% 13 50.0% 
Failure to recognize of having and doing for a common goal 14 53.8% 12 46.2% 
The technoloqy Qenerated by research is not based on farmers needs and not effective at farm level 4 15.4% 22 84.6% 
F..!.~uent structural reorganization in the extension 7 26.9% 19 73.1% 
Lack of mutual respect, recogn ition and Qenuine cooperation amonq parties 18 69.2% 8 30.8% 
Hiqh workload of extension workers 18 69.2% 8 30.8% 
Limited ~art icipat ion of other stakeholder ,NGO, input multiplying agencies 10 38.5% 16 61.5% 
Policy makers did not recognize research and technology transfer as two components of the same system 13 50.0% 13 50.0% and that they fail to deal wi th from a systems perspectives 
The farminq systems are diverse and agro ecologically, and socio·economically complex 24 92.3% 2 7.7% 
Donor dependence leads to fl uctuations in the peoormances of linkages 12 46.2% 14 53.8% 
Non ·functionallinkaqe mechanism 11 42.3% 15 57.7% 
Idle and ineffective linkage mechanisms! structural problems 16 61.5% 10 38.5% 
Reward systems currently in use are not compatible with the missions and goals of technology 17 65.4% 9 34.6% 
Promotion, training ,and peer recognition isnot based on the relevance and effective use of technologies 15 57.7% 11 42.3% rather than on individuals political commitment 
Researchers acknowledqe the importance of linkages but do not always perceive them as their responsibilitv 20 76.9% 6 23.1% 
Extension workers acknowledge the importance of linkages but do not always perceive them as their responsibility 20 76.9% 6 23.1% 

Differences in the status of research and extension agents ,e.g. educational difference between them 20 76.9% 6 23.1% 
can sometimes be so wide that cooperation between the two groups is severely handicapped 
The mix of human resources in the organizations is not enoUQh to able to carry out linkage activities 16 61.5% 10 38.5% 
Financial resources are often inadequate for the linkaqe requirements of a system 20 76.9 6 23.1 
Physical resource scarcity 22 84.6% 4 15.4% 

11 9 



Extension manaoers lack essential skills for managing linkages and leam work 19 73.1% 7 26.9% 
Planning and Time Management for linkages is not carefully planned via optimize the financial resources neede 19 73.1% 7 26.9% 
Farmers give high attention to polilical leader farmers 3 12% 23 88% 
Lack of full facilities of the ex istinQ farmers train inQ centers 9 35.5% 17 65.5% 
Farmers' low level of understandinQ and consciousness and involvement in complex activities 9 35.5% 17 65.5% 
Extension agents poor communication ,facilitation skills and poor respect to local practices 9 35.5% 17 65.5% 

Appendix Table 4.9 Farmers Perceptions of the Major Limiting Factors affecting R-E-F linkages 
Limiting Factors Res nses (YES) Resp nses (NO) 

N % N % 
Lack of timely supply of adequate and quality seeds and fertilizers from extension 34 34% 66 66.0% 
Lack of sound and basket of technological options either from research or extension 15 15% 85 85.0% 
Limited technical Qualifications of developmental aQents 5 5% 95 95.0% 
Presence of limited number of developmental agents 12 12% 88 88.0% 
Farmers shortage of time due to high overburden in diverse livelihood activities 42 42% 58 58% 
HiQh focus of research in road side trials 28 28% 72 72.0% 
Poor linkage between research and extension affects the penormance of linkages 41 41 % 59 59.0% 
Lack of commitment of research affecls the penormance of linkages 26 26% 74 740% 
Lack of commitment of exlension affects the penormance of linkaqes 46 46% 54 54.0% 
Limited invitation or participation of farmers affects the penormance of linkages 72 72% 28 28.0% 
Biasness' and non gene unity of Developmental aqenls affects the penormance of linkaqes 59 59% 41 41.0% 
high distance of farmers residentQlace and farm affects the penormance of linkages 6 6% 94 94.0% 
Limited motivation of farmers to seek advice affects the performance of linkages 21 21 % 79 79.0% 
Distant of research orQanizations affects the performance of linkaqes 8 8% 92 92.0% 
Selection of Weak and accessible farmers for an experiment or trial limit contact with research 16 16% 84 84 .0% 
Farmers needs of allowance or per diem affects the penormance of linkaqes 10 10% 90 90.0% 
Limited focus on women farmers affects the penormance of linkaqes 16 16% 84 84.0% 

Appendix Table 4.10 Relationships of Linkage Participant and Non-Participant Researchers on Perceived common Linkages Problems 
Linkage problems Researchers Responses 

Non-participants Participants X2- value Sig. 

Yes No Total Yes No Tolal 
Policy environment problems 5 2 7 7 4 11 0.117 0.732 
Diversily of the structure of farming system 6 1 7 2 9 11 4.406·· 0.036 
Problems of donor dependency of linkages 7 0 7 7 4 11 3.273' 0.070 
Human resource constraints 7 0 7 9 2 11 1.432 0.231 
Financial resource constraints 3 4 7 11 0 11 8082" 0.004 
Physical resource constraints 6 1 7 11 0 11 1.644 0.197 
Motivational and incentive problems 3 4 7 10 1 11 4.923" 0.026 
Status differences 5 2 7 2 11 11 5.103" 0.024 
Structural problems 7 0 7 6 5 11 4.406" 0.036 
Managerial problems 6 1 7 6 5 11 1.870 0.171 
Planning and time management problems 5 2 7 8 3 11 0.04 0.952 
High work overload and involvement of extension 2 5 7 11 0 11 10.879'" 0.001 
agents in non agricultural activities 
Lack of transparenl & accountable linkage mechanism 4 3 7 11 0 11 5.657" 0.017 
Lack of genuine cooperation 5 2 7 8 3 11 0.004 0.952 
Limited participation of NGOs, input multiplying agencies 7 0 7 6 5 11 4.406" 0.036 
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Appendix Table 4.11 Relationships of Linkage Participant and Non·Participant Extension Agents on Perceived common Linkages Problems 
Linkage Problems Extension agents responses 

Non·particpants Participants X2· value Sig. 

. Yes No Total Yes No Total 
Policy environment problems 2 6 8 11 7 18 2.889> 0.089 
Diversity of the structure of farming system 7 1 8 17 1 18 0.376 0.540 
Problems of donor dependency of linkages 1 7 8 11 7 18 5.266h 0.022 
Human resource constraints 3 5 8 13 5 18 2.821> 0.093 
Financial resource constraints 8 0 8 12 6 18 3.46r 0.063 
Physical resource constraints 7 1 8 15 3 18 O.OW» 0.001 
Motivational and incentive problems 2 6 8 15 3 18 8.327» 0.004 
Stalus differences 8 0 8 12 6 18 3.46r 0.063 
Structural problems 3 5 8 13 5 18 2.821> 0.093 
Managerial problems 7 1 8 12 3 18 1.222 0.269 
Planning and time management problems 7 1 8 12 6 18 1.222 0.269 
High work overload and involvement of extension 2 6 8 16 2 18 10.613»> 0.001 
agents in non agricultural activities 
lack of transparent & accountable linkage mechanism 8 0 8 11 7 18 4.25"- 0.039 
Lack of genuine cooperation 4 4 8 14 4 18 2.06 0.157 
limited parlicipation of other stakeholder ,NGO, 2 6 8 8 10 18 0.885 0.347 
input multiplying agencies 

Source: Own computational result, 2010. >Correlation is significant at 10% levels, » at 5% level, > »at 0.1% level. 

T 41 able . 2 Distributions a IE xtension Workers on the Use of Linkage Mechanisms 

NO-Responses YES-Responses Mean St.deviation 

Linkage Mechanisms Count N% Count N% 

Joint Problem Identification 18 69.2% 8 30.8% 1.31 0.471 

Joint Priority Setting and Planning Meelings 5 19.2% 21 80.8% 1.81 0.402 

Joint Programming and Review Meetings 18 69.2% 8 30.8% 1.31 0.471 

Joint Technology Release Meetings 9 34.6% 17 65.4% 1.65 0.485 

Joint Adaptive Trials 15 57.7% 11 42.3% 1.42 0.504 

Joint Field Visits 9 34.6% 17 65.4% 1.65 0.485 

Joint Demonstration Trials 19 73.1% 7 26.9% 1.27 0.452 

Joint Surveys/Diagnostic Survey 21 80.8% 5 19.2% 1.19 0.402 

Financial Agreement 15 57.7% 11 42.3% 1.42 0.504 

Contract for Serv~s 15 57.7% 11 42.3% 1.42 0.504 

Exchange of Personnel 11 42.3% 15 57.7% 1.58 0.504 

Staff Rotation 14 53.8% 12 46.2% 1.46 0.508 

Publications 19 73.1% 7 26.9% 1.27 0.452 

Seminar! Workshop 12 46.2% 14 53.8% 1.54 0.508 

Technical Reports 15 57.7% 11 42.3% 1.42 0.504 

Farmers Exchange Tour 23 88.5% 3 11 .5% 1.12 0.326 

Demonstration Trials 17 65.4% 9 34.6% 1.35 0.485 

Field Days 6 23.1% 20 76.9% 1.77 0.430 

Audio-Visual Material 9 34.6% 17 65.4% 1.65 0.485 

Trainings 19 73.1% 7 26.9% 1.27 0.452 

Evaluation Surveys 21 80.8% 5 19.2% 1.19 0.402 

Evaluation Meetings 15 57.7% 11 42.3% 1.42 0.504 

Evaluation Field Visits 16 61.5% 10 38.5% 1.38 0.496 

Publication of Reports 19 73.1% 7 26.9% 1.27 0.452 

Coordinators Positions 21 80.8% 5 19.2% 1.19 0.402 

Source: Own computational result, 2010. 
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Linkage Mechanisms NO·Res onses YES· Responses Mean St.deviation 

Count N% Count N% 

Joint Problem Identification 15 83.3% 3 16.7% 1.17 0.383 

Joint Priority Setting and Planning Meetings 13 72.2% 5 27.8% 1.28 0.461 

Joint Programming and Review Meetings 15 83.3% 3 16.7% 1.17 0.383 

Joinl Technology Release Meetings 11 61.1% 7 38.9% 1.39 0.502 

Joint Adaptive Trials 14 77.7% 4 22.3% 1.22 0.428 
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Source: Own computational result, 2010. 
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Appendix Table 4.14 Definitions and Units of Measurement and Summary of Results Continuous Explanatory Variables Used In the Logistic 
Regression 

Explaining variables Description Mean SO F 

Household farmers 

EDUHHH Level grade attained 1.375 0.79 2094" 
AGEHHH Age of the househofd 41.28 11.78 6.16·" 

FAREXPS The number of years experience in farming 20.03 11.8 1.708" 

TLU Number of livestock the farmer own (TLU) 5.297 3.619 2.215" 

DISMARK Distance of farmers' homestead from the nearest market (minut( 35.7 25.2 2.95" 

DISTROD Distance of farmers' residence to all weather road(minute) 38.35 25.96 4.143' 

FRQCONEXT Frequency of contact by extension agent 14.9 15.9 2.58" 

Extension Agents 

AGE Age 38.69 8.49 2.174" 

WORKEXP The number of years of experience in work 15.31 7.26 2.552" 

EDLEOEXT Level of education status 1.81 0.849 1.809'" 

Researchers 

AGE Age 36.28 6.49 2.120" 

WORKEXP The number of years of professional experience in work 13.17 6.47 2.046U* 

Source: own computational result, 2010 . ... Significance at 10%," sign ificance at 5%,·Significant at 0.1%. 

Appendix Table 4.15 Definition, Units of Measurement and Summary of the Di screte (Dummy) Variables Used In the Logistic Regression 

Explaining 
variables 

ACCEXTSE 

ACCINPUT 
SORINFO 

LDRFSOC 

STKMETNG 

PRBOARD 

PERSOBS 

POENVPR 

DVFRMSYS 

DONDEP 

INCENTPRO 

STATSPRO 
STRCPROB 

MANGPRO 

PLTIMGTPRO 

LACKLNKPO 

Descripton 

2 if the household head farmers have access to extension services; 1 otherwise 

2 if the household head farmers have access to inputs; 1 otherwise 
2 if the household head farmer obtained multiple sources of information; 1 otherwise 
(Both from demonstration(DEMONST) and training' seminars (TRWORKINFO) 

2 if the household head farmers have participated in leadership of formal social institutions; 1 othenvise 

2 if the researchers used Stakeholders meeting as sources of research agenda setting;1 otherwise 

2 if the researchers used problems identified by regional BoARD as sources of research agenda setting; 

2 if the researchers used personal observations as sources of research agenda setting; 1 otherwise 

2 if the researchers and extension agents perceives the policy environmenl affecled linkages; 1 olherwise 

2 if the researchers and extension agents perceives the Diversity of farming system affected linkages; 

2 if the researchers and extension agents perceives Donor dependency affected linkages; 1 otherwise 

2 if the researchers and extension agents perceives the Motivational and incentive problems 
affecled linkages; 1 otherwise 
2 if the researchers and extension agents perceives Status differences affected linkages; 1 otherwise 
2 if the researchers and extension agents perceives the Structural Problems affected linkages; 1 otherwise 

2 if the researchers and extension agents perceives the Managerial problems affected linkages; 1 otherwise 

2 if the researchers and extension agents perceives the Planning and Time Management problems 
affected linkages; 1 otherwise 
2 if the researchers and extension agents perceives , Lack of transparent & accountable linkage 
mechanism affected linkages; 1 otherwise 
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x2· value 

4.436" 

·2.31' 
8.76h 

10.482" 

2.918"'· 

2.822'" 
2.822h' 

1.201 

0.850 

3.431*" 
8.959" 

0.210 

5.763" 

3.046*** 
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LMTPRTST 2 if the researchers and extension agents perceives limited participation of other stakeholder .NGO. 4.859" 
input multiplying agencies affected linkages; 1 otherwise 

HUMNPRO 2 if the researchers and extension agents perceives human resource Problems affected linkages; 1 otherwise 4.011** 

FINPRO 2 if the researchers and extension agents perceives financial resource Problems affected linkages; 1 otherwise 1.020 

PHYSPROB 2 if the researchers and extension agents perceives phy~ical resource Problems affected linkages; 1 otherwise 1.020 

WORKOVREX 2 if the researchers and extension agents perceives high work overburden of the extension staffs affected linkages; 1 ( 0.020*** 

Appendix Table 4.16: Multicollinearity test result for the continuous explanatory variables of household farmers (N=100). extension agents (N=26). and 
researchers (N=18) 

Respondents & sample SiZE 

Household Farmers (N=100 

Extension agents (N=26) 

Researchers (N=18) 

Continuous Variables 

Educalionallevel 
Age of the Household 
Farming Experience 
livestock ownership in TLU 
Distance from aU weather roads in minute 
Distance from the nearest market center in minutes 
Frequency of contact per year with extension agents 

Age of the extension personnel 
Educational level of the extension personnel 
Year of experience of the extension agents 
Age of the researchers 
Year of professional experience of the researchers 

Collinearity Statistics 

R'Value{Tolerance) 

.942 

.982 

.934 

.913 

.289 

.292 

.934 

0.980 
0.734 
0.86 
0.206 
0.206 

Appendix Table 4.17: Contingency Coefficients of Discrete Variables in Binary Logit of the Household Farmers 

ACCEXTSE 
LDRFSOC 
ACCINPUT 
DEMONST 
TRWORKINFO 

ACCEXTSE 
1 
0.264 
O. 78 
0.205 
0.276 

LDRFSOC 

1 
0.264 
0.189 
0.230 
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11 .38 
1.017 
1096 
3.462 
3.428 
1.071 

12.478 
1.362 
11.562 
4.859 
4.859 

TRWORKINFO 
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J'OENVJ'R 

DVFRMSYS 0.00 

DONDEP 0.35 0.055 

HUMNPRO 0.12 0.158 0.175 

F1Nl'ItO 0.34 0.108 0.15 0.086 

PHYSPROB 0.34 0.108 0.15 0.086 1.00 

lNCENTI'RO 0.18 0.120 0.33 0.189 0.454 0.267 

STATSPRO 0.47 0.447 0.37 0.00 0.243 0.120 0.267 

STRCI'ROB 0.3! 0.200 0.05 0.158 0.108 0.189 0.120 0.447 

MANGPRO 0.25 0.316 0.17 0.125 0.171 0.331 0.189 0.236 0.175 

PL Tll\·rGTPRO 0.08 0.277 0.16 0. [75 0.150 0.329 0.331 0.372 0.316 0.055 

LACKLNKPO 0 .. 00 0.200 0.38 0.040 0.271 0.239 0.329 0.447 0.16 0.055 0.200 

LMfPRTST 0.08 0.055 0.38 0.316 0 .. 391 0.2651 0.265 0.149 0.088 0.385 0194 0.277 

PRBO,\RO 0.37 0.239 0.03 0.189 0.130 0.036 0.0.39 0.342 0.378 0265 0194 0.277 0.29 

PERSOBS 0.09 0.239 0.33 0.189 0.454 0.357 0.357 0.267 0.378 0.033 0.478 0.051 0.03 0.331 

STKMETNG 0.16 0.255 0.01 0.0 0. 193 0.342 0.1 52 0.342 OA03 0.269 0.204 0239 0.03 0.265 0.3 

WORKOVREXT 0.64 0.316 0.175 0.4 1 0.24 0.5 1 0.52 0.04 0.61 0.02 0.21 0.002 0.29 0.21 0.2 0.23 
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Appendix Table 4.19: Contingency Coefficients of Discrete Variables in Binary Logit ofthe Extension Agents 
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Appendix 4.20 Questionnaires Prepared For Researchers and Extension Agents 

Section I. Personal Characteristics of Researchers and Extension Agents 
1. Name of the respondent ____________ _ 
2. Name of the organization: 
3. Position held by the respon-d:-e-cnt-:-----------
4. Sex 1 =female 2= male 
5. Age: -,-_____ _ 
6. Marital status: 1 =Single 
7. Educational level : 1 =Diploma 2=Bsc 

2= Married 
3=Msc 4=PhD 

8. What is your area of specialization? _______ _ 
9. Year of experience? __ - __ -----
10. What is your present job tille? __ ,------:--::-_::_ 
11. What are the concrete activities of your organization? 

3= Divorced 
4=other ,specify 

4=Other ,Specify 

1) Extension only 2) Research only 3) Extension and research 4=other, specify 
12. What are the constraints affecting the activities of your organization? _____________ _ 
Section 2. Psychological Related Characteristics 

13. How many crop technologies have been generated/ transferred by your organization? Amongst them, how many are finger millet 
varieties and technologies? List them? 
14. How many of them are currently under production by farmers? ______ -,--,-----,--,----=-----
15. What are the peculiar characteristics of each of the finger millet varieties/ technologies? ________ _ 
16. What are the demerits of each of the finger millet technologies? 
17. Which of the improved finger millet varieties/technologies is highly preferred by farmers? How? ________ _ 

Researchers/Extension agents Awareness of Farmers Best Local Finger Millet Varieties and Practices 
18. Do you know any local finger millet varieties/practices that were perceived to be better than some of the improved finger 
millet varieties of the research system and are rated highly by farmers? 1 = No Yes=2 
19. If no, why? _.,--_--,_---::-______ ------:-------:--
20. If yes, name at least one local finger millet varieties that farmers rated highly? ___________ _ 

Researchers/Exte~sion Agents Perceptions of the Factors Limiting Adoption of Improved Finger Millet Varieties 

21. What you perceived to be the major factors limiting farmers' adoption of improved finger millet varieties in the study area? 

Characteristics of Finger millet Technologies 
22. How would you rate the following attributes of improved finger millet variety/ technology to you by using a 4-point 
response scale? Key: 1 = Deficit 2= Satisfacto~ 3= Very Qood 4= Excellent 

Attributes of the finger millet technology Deficit Satisfactory Very good Excellent 
1 2 3 4 

:R~ative aCIVantaae ' 
Giving economic benefits in the short term 
Saving time and labour 
High degree of economic profitability 
Low initial costs 
Compatibility . 
Building upon existing practices 
Consistent with indigenous knowledge systems 
Coriiiilexity ~. 
Easy to do 
Easy to learn 
Trialability ' 
Applicable on a small scale before full adoption 
Observability, 
Its effects/yields are easily observable by friends 
Easy to communicate and describe to others 
Addressing gender needs 
Satisfies the felt needs of men households 
Satisfies the felt needs of Women farmers 
Satisfies the felt needs of both men and women farmers 
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Attributes of the finger millet technology Deficit Satisfactory Very good Excellent 
1 2 3 4 

:R~ative aCIVantaae ' 
Giving economic benefits in the short term 
Saving time and labour 
High degree of economic profitability 
Low initial costs 
Compatibility . 
Building upon existing practices 
Consistent with indigenous knowledge systems 
Coriiiilexity ~. 
Easy to do 
Easy to learn 
Trialability ' 
Applicable on a small scale before full adoption 
Observability, 
Its effects/yields are easily observable by friends 
Easy to communicate and describe to others 
Addressing gender needs 
Satisfies the felt needs of men households 
Satisfies the felt needs of Women farmers 
Satisfies the felt needs of both men and women farmers 
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Section 3. Institutional Characteristics 
Researchl Extension and farmers Contact 

23. Do you have contacls with extension agenls /Researchers of Mecha woreda? Yes (2) No (1) 
24. If yes, number of years since first contact ................ years. 
25. Do you have contacts wilh farmers of Mecha woreda who cultivates finger millet varieties'? Yes (2) No (1) 
26. If yes, number of years since first contact ................ years. 

Frequency of Contact 
27. How many times per year do you visit the extension agents/researchers? _ _____ _ 
28. How many times per year do you visil the farmers? ________ _ 
29. How is your relationship to extension/research organizations? (1) Loose (2) Weak (3) Strong 
30. How is your relationship to farmers and farmers groups? (1) Loose (2) Weak (3) Strong 
31. Based on your professional experience, what could be the most critical factors limiting your contacts with 
extension agents/researchers?_-:--:c--:-:-__ ::-cc-_ __ ,----,---:-:--:-_--=-_________ _ 
32. And what could be Ihe most critical factors limiting your conlacls with farmers? ...... 

Section 4: Linkage Section ' 

Linkage Mechanisms 

33. What linkage mechanisms or strategies are being used by your institute/cenler to create effective research-extension-
farmers linkage system in general and to foster joint technology development and delivery system in particular? 
34. Indicate the Iypes of linkage mechanisms of each linkage functions that are regularly used in your organizalion to 
link with extension/research organizations and farmers? 

No Linkage Functions Linkage Mechanisms Actors No 
(1 ) 

1 Planning and review Joint problem identification Extension/Research 
Farmers 

Joint priority planning and setting committees or Extension/Research 
Meetings Farmers 
Joint programming and review committees or Extension/Research 
Meetings Farmers 
Joint technology release committee or meetings Extension/Research 

Farmers 
2 Collaborative profession a) Joint adaptive trials Extension/Research 

activities Farmers 
b) Joint field visits Extension/Research 

Farmers 
joint demonstration trials Extension/Research 

. Farmers 
d)Joint surveys/diagnostic survey Extension/Research 

Farmers 

3 Exchange of resources a) Financial agreement Extension/Research 
Farmers 

b) Contract for services Extension/Research 
Farmers 

c) Exchange of personnel Extension/Research 
Farmers 

d) Staff rotation' Extension/Research 
Farmers 

4 Dissemination of knowl a) Publications Extension/Research 
information Farmers 

b) Seminar/ Workshop Extension/Research 
Farmers 
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c) Technical Reporls Extension/Research 

Farmers 
d) Farmers exchange tour Extension/Research 

Farmers 
e) Demonstration trials Extension/Research 

Farmers 
D field days Extension/Research 

Farmers 

g) Audio-visual material Extension/Research 
Farmers 

h) Trainings Extension/Research 
Farmers 

5 Feedback a) Evaluation surveys Extension/Research 
Farmers 

b) Evaluation meetings Extension/Research 

Farmers 
c) Evaluation field visi ts Extension/Research 

Farmers 
Publicalion of reports by monitoring and evaluation t Extension/Research 

Farmers 

6 Coordination/networking a) Coordinator positions Extension/Research 

Farmers 
b) Research extension liaison positions Extension/Research 

Farmers 
Others ,specify 

Involvement in Selected Linkage Mechanisms 

35. In which of the following linkage activities/mechanisms have you involved/participated with extension agentsiresearchers ,and 
farmers regarding finger millet technology development and delivery system in the last two cropping seasons (2008 and 2009 years). 

Linkage Mechanisms Years and frequency of participation 

In 2008 and Frequency of parlicipation In 2009 and Frequency of Participation 

Not participated 1 times 2 times 3times Not participated 1 times 2 times 3 times 

Joint problem identification 

Joint priority planning, 
programming and setting 
committees or meetings 

Joint technology release 
committee or meetings 

Joint adaptive trials 

jOint demonstration trials 
Joint surveys/diagnostic survey 

Publications 
Seminar/ Workshop 
Technical Reports 

Farmers exchange tour 
Field days 
Trainings 
Evalualion meetings 
Evaluation field visits 
Others ,speci fy 

. . 
36. In your experience what are the benefits that your Institution gets from participation In JOint research-extenslon-farmers finger 
millet linkage activities/mechanisms? ___________________ ________ _ 
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Type of participation 
37. In your experience which of the following statements best describes the relationship that exists between researchers with 
extension aaents and farmers? 

TVDe oIParticlPation Please tick (.f) 
With Extension 

/Research 
None 
Conventional/Contractual: The research organization has sole decision-making power over 
most of the decisions in the innovation process, and can be considered the ' owner' of the 
orocess. Others are formally or informally' contracted to provide services and support. 
Consultative: Most of the key decisions are made and kept with research but 
emphasis is put on consultation and gathering information from others especially for identifying 
constraints and opportunities, oriority seltina and lor evaluation., 
Collaborative: researchers/extension agents and farmers/groups collaborate as equals, 
emphasising linkages through an exchange of knowledge, different contributions and a sharing 
of decision-makina oower durino the innovation process. 
Collegial: researchers/extension agents and farmers/ groups work together as colleagues or 
Ownership and responsibility are equally distributed among partners ,and decisions are made b 
aqreement or consensus amona all actors 
Farmer experimentation: The research organization builds links between farmers' indigenous 
knowledge systems, the experiences of other partners and researchers' scientific knowledge 
svslems in imDlementation of new aaricultural technoloaies. 

Section 5. Organizational Related Factors 

Researchers and Extension Agents Sources of Ideas for Setting ResearchiExtension Agenda 
38. What major sources of ideas do you use for setting work priorities in general and in finger millet technology 
development and delivery system in part icular? 

1 = research/extension community itself, including fellow research staff members 
2= research/extension objectives determined by the research institute thematic area 
3= farmers as a source of ideas 
4= based on own interest 
5= stakeholders meeting/REFAC 
6= based on problems identified by BoARD 
7= others, specify 

With Farmers 

39. From your professional experience, what could be the major limiting factors affecting the performance of linkages 
between research, extension and farmers? 

40. What could be improved for further strengthening of research-extension-farmers linkage system for technology 
development and delivery system in general and for belter participation in finger millet linkage activates in particular? 

Section 6. Context of Technology System Related Factors 

Technology System Context (policy environment, donor policies and the nature of existing farming system) 
43.Rate how strongly agree or disagree with the following statements or indicate how do you characterize the linkage between 
research and technology transfer (extension organization) is influenced by the technology system context? 
Kel: 1=No 2= Yes 

1 Context of Technoloav Svstem No Yes Reasons 

" Poliell environment 
Policy makers recognize research and technology transfer as two components of the same system 
and that they deal with from a systems perspectives 
Policy makers assume leadership by providing research and extension with performance incentives; 
by promoting the complimentarity of research, extension and others of the system; by enforcing 
accountabilitv; and bv clearlv definina mandates. 

B The structure of farmillciSVstem 
The farming systems are diverse and agro ecologically, and socio-economically complex. and it poses 
difficult problems to the quality, quantity and diversity of human resources required and affected the 
feedback svstem and linkaoes 

( Donor Involvement: 
Lack of coord ination between a donor and the national system lead to projects that are not sustainable, 
discontinuity and duplication of efforts, and fluctuations in the performances of linkages between research 
and technoloqy transfer and may lead to a halt of the proiect when donor fund ceases 
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Section 7. Structural Related Factors 

Effects of Structure and Organ ization of Research and Extension Organizations on linkages 
41 . Rate how strongly agree or disagree with the following statements or indicate how do you characterize the linkage 
between research and technology transfer (extension organization) is influenced by the structural and organizational cond itions? 
Key: 1= No 2= Yes 

2 Effects of Structure and Organization on linkages 1 2 Reasor 

A ~issing critical tasks: certain tasks required of any agricultural technology system are not 
performed. e.g. identifying farmers problems or multiplying seeds of improved plant varieties and lor 
technology evaluation, etc 

B MiSSing linkage mechanisms: certain mechanisms that should be in place, such as 
oint planning and review or research·extension liaison, have never been created 

C Duplication of Effort/redundancy: research and technology transfer /extension are each 
performing the same lask, separately. 

D Non -functional linkage mechanism: mechanism exist bul did not function or used .e.g. a joint 
ommiltee for monitoring and evalualing research results has been formally created but meets either rarely or 
not al all 

E die and ineffective linkage mechanisms: mechanisms are operational but ineffective or the results are not 
orthcoming. a joint review commiltee meets regularly, for e.g. but its recommendations are ignored 

F Fluctuation in the operation of linkage mechanisms: e.g. change from RELC 10 REFAC 
G Lack of cohesion: lack of consensus on priorities and respective responsibilities of research and 

extension to perform Iheir duties in the mandates 
H Differences in legal status: differences in the administrative and legal status of research and 

extension pose problematic e.g. both organizations are in the same or differenl ministry and organizalions 

Section 8. Managerial Factors 

Managerial Issues for Linkages 
42. Rate how strongly agree or disagree with the following statements or indicate how do you characterize the linkage belween 
research and technology transfer (extension organization) is influenced by managerial issues for linkages? 
K 1 N 2 Y ey 0 = es 

4 Managerial Capacity 1 2 Reasons For your answer/, 
A Managers lack the essential skills for running the research/extension organization , 

those for managing linkages, unable 10 provide leadership, 10 bui ld a leam, 10 
communicate effectively, or to deal with confl icls 

B Planning And Time Management 
The time devoted 10 linkages is carefully planned and inherently optimize the 
financial and human resources needed for linkages 

Section 9. Resource Factors 

Resource Issues for Linkages 

43. Rale how strongly agree or disagree with the following statements or indicate how do you characterize the linkage between 
research and technology transfer (extension organization) is influenced by resource issues for linkages? 
K 1 N 2 Y ey: = 0 = es 

3 Resource Issues For Linkages 1 2 Reasons 

~ Human Resources 
Motivation and rewards 

Reward systems currently in use are compatible with the missions and goals of technology system 
Promotion, training ,and peer recognition is based on the relevance and effective use of technologies rather than 
on the number of scientific publications 
Researchers acknowledge the importance of linkages but do not always perceive them as their responsibility 

E Human Resource Mix 
The mix of human resources with different personal attributes, attitudes, behaviors, motivations and goals in the 
organizations is enough to able to carryout linkage activities 
Differences in the status of research and extension staffs educational difference between them can sometimes be 
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so wide that cooperation between the two Qroupsis severety handicapped 
T echnicat qualifications of researchers in developing and detivering retevanttechnologies that is, products that are 
technically, socioeconomic ally and environmentally solutions to the needs and probtems of producers 
Technical qualifications of extension staffs in methodotogy or knowtedge and skills of facilitation or meeting their 
duties and responsibilities effectively 

( Financial Resources 
Financial resources are often inadequate for the linkage requirements of a system 
There is successful management of funds for linkages by providing a budget for linkage mechanisms, flexibility in 
fund management and timety release of funds 
There is no access or avaitabitity of funds for IinkaQe activities 
SupportinQ traininQ of farmers in skills through allocating enough funds 

Appendix 4,21 Questionnaires Prepared For Household Farmers 

Questionnaire Number: _ _________ _ 
Date of Interview: Day: ___ Month: ____ Year: ____ _ 
Interviewed by: _ ______ ----::---,-__ 
Zone: -,.,-_________ Code: ___ _ 
WoredaJDistrict: Code: _~ __ 
Kebele: Code: ___ _ 
Got': Code: - - -
Section I: Household Demographic Characteristics 

I) Human Capital/household composition 
1. Name of the Farmer: _ _________ _ 
2. Sex: 2= Male 1 = Female 
3. Age: ----,--_ 
4. Marital Status: 1 =Single 2=Married 3=Divorced 4=Widowed 
5. How Many Children Do You Have? ____ _ 
6. How Many Dependants (Children and Other Persons) Are You Presently 

Responsible For: Dependants? 
7. Educati~al Level: 1=lIliterate 2=Read Only 3=Read and Write 4=Primary School 

5=Secondary School 6=College 7=University 
8. Religion: 1 = Orthodox 2= Muslim 3 =Catholic 4=Other, Specify 

9. Fill in the Appropriate Box about the Respondents (Family Members Both Children and Dependants; Educational Level; Sex; 
Age; Relation to the Household; Major Activities and Labor Force). 
Code: 
Sex: 2= Male 1 =Female 

Relation to the Household /Family: 1 = Household Head 2= Wife 3= Daughter 4= Son 5= Grand Son 
6= Grand Father 7= Mother 8= Other, Specify-----:-,-:-:-c-
Educational Level: 1 =llIiterate 2=Read Only 3=Read and Write 4=Primary School 

5=Secondary School 6=College 7=University 
Major Occupation: 1= None 2= Crop Farming 3= Animal Husbandry 4= Trade 5= Student 

6= House Keeping 7= Off-Farm Employment 8=Other, Specify 

Major Activities Done On Own Farm: 1 = None 2= Land Clearing 3= Ploughtng 
4= Seeding 5= Busting (Gulgualo) 6= Weeding 7= Harvesting 8= Threshing 
9 0 h S 'f = t er, ,peci 

Family members Sex Age Relation to the HH Educational level Major Occupation Major activities In farm 

1.1 Farming Experience 
10. How Long Have You Been In Farming? __ _ 
Section 2. Socio-Economic Characteristics 
ii) Natural Capital 
1,1 Land Resources And Use 
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11 . Size of Own Land Holding ha, 12. Size of Land Imported/rented in ha ; 13. Size of Land Exported/rented 
out ha; 14. Total Size of Land Operated ha 
15. Characteristics of Fields and Common Practices on Fields Owned or Operated. 
Tenure Status: 1=Rented In; 2= Rent Out; 3=Share Cropped in; 4=Owned and Operated; Soil Color: 1=Black; 2=Yellow; 3=Brown; 
4=Red; 5= Gray; Soil Texture: 1=Silt; 2=Sandy; 3=Gravel; 4=Stony; 5=Fine; Soil Classification: 1=Medium; 2=fertile; 3=infertile 
Slope: 1 =Flat; 2=Gentle; 3=Steep 

Land Use Farm Size/ha Tenure Status 

Agric. Arable Land 

Perennial Cropped Land 

Grazing Land 

Communal Land 

Forest 

Others, Specify 

III) Financial Capital 
1.1 Capital Resources 
16. Fill the Types of Capital Resources 
Equipment--------------------- Machinery----------------

1.1 Livestock Resources 
17 L' k R d I . Ivestoc esources an nventory 

Soil Color Soil Texture Soil Classification Slope 

Type of Number Type of breed Current Market P 
Animal Owned Beginning of Year Sold During the Year 

2008 2009 2008 
Cattle 
Oxen 
Cow 
Bulls 
Calves 
Goats 
Sheep 
Poultry 
Layers 
Broilers 
Bee Hive 
Donkey 
Horse 

1.2 Farm production: Crop productron 
18. Crop Production Pattern in the last two cropping season 

Section 3_ Farmers' Institutional Characteristics 
IV physical Capital 
Infrastructure 

2009 
Local Improved 

19. Name of the nearest urban center: 20. Distance from the nearest urban center (in hr): _-=-=-=_ 
21. Distance from all weather road(in hr): 21. Where did you sell your product? 22. Distance of 
your home from the nearest market center(in hr)? (Where most farmers sell their crops) if different from the nearest urban center. 
23. Means of transportation from nearesl market center to your home? _ 24. Cost of transportation from your home to the 
nearest market center? (Birr Per): Person Quintal of grain __ _ 
25. How far is the nearest farmers training center from your home(in hr)? __ ,--_ 
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HOUSING 
27. Number of houses: ___ 1) grass ___ 2) iron sheets, __ _ 
V. Social Capital 
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11 . Size of Own Land Holding ha, 12. Size of Land Imported/rented in ha ; 13. Size of Land Exported/rented 
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Equipment--------------------- Machinery----------------
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17 L' k R d I . Ivestoc esources an nventory 

Soil Color Soil Texture Soil Classification Slope 

Type of Number Type of breed Current Market P 
Animal Owned Beginning of Year Sold During the Year 

2008 2009 2008 
Cattle 
Oxen 
Cow 
Bulls 
Calves 
Goats 
Sheep 
Poultry 
Layers 
Broilers 
Bee Hive 
Donkey 
Horse 
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Social Participation 
28. How many organizations do you belong to presently?What are these organizations and the positions you hold in them? 

Political participation 
29. What political position(s) if any do you occupy in your village? 

1 =Village Head 2=Assistant vi llage head 3=Councilor 4=Village elders/chief 5=others 

Previous Extension and Research Contact 

30. Do you have contacts with researchers? Yes (2) No (1) 
31 . If yes, number of years since first contact ................ years. 
32. Do you have contacts with extension agents of Mecha woreda who cultivates finger mi llet varieties'? Yes (2) No (1) 
33. If yes, number of years since first contact ................ years. 

Frequency of Contact 

34. How many times per year do the researchers visit you? _______ _ 
35. How many times per year do the extension agenUs visit you? _____ _ 

Section 4, Psychological Related Characteristics 

36. How is your relationship to research organizations?(1) Loose (2) Weak (3) Strong 
37. How is your relationship to extension organizations?;(1) Loose (2) Weak (3) Strong 
38. Based on your farming experience, what could be the most critical factors limiting your contacts with extension agents? 

39 And what could be the most critical factors limiting your contacts with researchers? 
40. List some farm Dractices that have been introduced to vou bv vour aoent? 
Technoloqies Recommended Adopted Not Adopted Reason for non-adoption 
1 
2 
3 
Others 

Finger Millet Production Practices 

41 . How many local finger millet variety/ies have you grown until now? List their names? 
42. Rate the types of local finger millet variety/ies in t~rms of their characteristic traits using a 4-point response scale as 
1 = Poor 2= oood 3= verY aood 

Characteristics/traits Tvpes of local fin er millet varietv/ies 
1 = poor 2= good A= B= C= D= E= 
3= verY aood 
Average yield QUha QUha QUha QUha QUha 

Earliness Month Month Month Month Month 

Disease resistant 
Grain color 
QualiiV of ii1iera 
Qualitv of arki/tela 
Straw vield 
Threshino 
Weedina 
Overall 

43. Have you grown any of the local finger millet varieties in the last two cropping seasons (2008 and 2009, respectively)? 
44. 2) Yes 1) No; If no, why? ____ _ 
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45. If yes, which of the local finger millet varieties have you grown in the last two cropping seasons (2008 and 2009, 
respectively)? ___ ,-----_-:--:--
Do you know or aware of improved finger millet varieties/technologies? 2= Yes 1 = No 
46. If no, Why?,-----_ -,-::-_-----c.,--,------,--,-..,--,-----,-----,----=-_-,-,.-,-_-,--,-_ 
Do you ever grow improved finger millet varieties/technologies? 2= Yes 1 = No 
47. If no, why? __ -,-,--____________ _ 
48. If yes, what types of improved finger millet varieties/technologies do you grow? 
49. List them? 1 2 3 ____ _ 
Do you know the recommended seed rate of finger millet? 2= Yes 1 = No 

50. If yes, what is the recommended seed rate per hectare? _______ _ 
51. Do you know the recommended fert ilizer rate of finger millet? 

2= Yes 1= No 
52. If yes, what is the recommended rate per hectare? DAP/ha URENha,-:-:-__ -
53. Do you know the recommended rates of pesticides and herbicides of finger millet? 2= Yes 1 = No 
54. If yes, what is the recommended rate per hectare? Pesticides herbicides 
55. When did you plant the improved finger millet varteties/technologies first? __ 
56. How did you know about it? Where did you get the seed first? ______ _____ _ 
57. Where did you get the seed now? For what purpose do you normally cultivate finger millet?1 = food 2= cash 3= both 
58. In mix or sole farming system? If mix, with which crops?_-,----_________ _ 
59. Rate the types of improved finger millet variety/ies in terms of their characteristic traits using a 4-point response scale .as 
1 2 d 3 d = poor = QOO = very QOO : 

Characteristicsftraits 1 = poor Types of improved finger millet variety/ies 
2= good 3= very good A- B= C= 0= E= 

Average yield QUha QUha QUha QVha QVha 

Grain color 
Disease resistant 
Earliness Mont Mont Month Month Month 

Quality of injera 
Quality of arki/tela 
Straw yield 
Threshing 
Weeding 
Overall 

60. Have you grown any of the Improved finger millet varieties In the last two cropping seasons (2008 and 2009, respecllvely)? 
61. 2) Yes 1) No-- If no, why? __ lf yes, which of the improved finger millet varieties have you grown in the last two 
cropping seasons (2008 and 2009, respectively)? __ _ 
62. Which of the improved finger millet varietylies/technology/ies, do you perceived to be better than your or farmers 
local finger millet varieties and rated highly by farmers? In what? _What is the biggest land size you planted improved finger 
millet so far? 
63. Fill the finger millet farm production activities that you practiced in the last two cropping seasons (2008 and 2009, respectively)? 

Years finger millet Area Planting Yield Amount sold Consumed (%) Selling price Seed rate Fertilizer rate (kg/h 
planted per/ha obtained (Birr) (kg/ha) 

/ha DAP UREA 
2008 Local variety 
& 2009 1 

2 
Improved 
1 
2 .. 

Farmers Sources of Obtaining Agnculturallnformatlon 

64. What are the sources of expertise, advice or information on agricultural activities in general and in finger millet 
hi" . I ? tec no ogles In partlcu ar . 
No. Sources of information Yes=2 No -1 
1 Neighbors 
2 Farmers own experience 
3 Parents/children/relatives 

135 

45. If yes, which of the local finger millet varieties have you grown in the last two cropping seasons (2008 and 2009, 
respectively)? ___ ,-----_-:--:--
Do you know or aware of improved finger millet varieties/technologies? 2= Yes 1 = No 
46. If no, Why?,-----_ -,-::-_-----c.,--,------,--,-..,--,-----,-----,----=-_-,-,.-,-_-,--,-_ 
Do you ever grow improved finger millet varieties/technologies? 2= Yes 1 = No 
47. If no, why? __ -,-,--____________ _ 
48. If yes, what types of improved finger millet varieties/technologies do you grow? 
49. List them? 1 2 3 ____ _ 
Do you know the recommended seed rate of finger millet? 2= Yes 1 = No 

50. If yes, what is the recommended seed rate per hectare? _______ _ 
51. Do you know the recommended fert ilizer rate of finger millet? 

2= Yes 1= No 
52. If yes, what is the recommended rate per hectare? DAP/ha URENha,-:-:-__ -
53. Do you know the recommended rates of pesticides and herbicides of finger millet? 2= Yes 1 = No 
54. If yes, what is the recommended rate per hectare? Pesticides herbicides 
55. When did you plant the improved finger millet varteties/technologies first? __ 
56. How did you know about it? Where did you get the seed first? ______ _____ _ 
57. Where did you get the seed now? For what purpose do you normally cultivate finger millet?1 = food 2= cash 3= both 
58. In mix or sole farming system? If mix, with which crops?_-,----_________ _ 
59. Rate the types of improved finger millet variety/ies in terms of their characteristic traits using a 4-point response scale .as 
1 2 d 3 d = poor = QOO = very QOO : 

Characteristicsftraits 1 = poor Types of improved finger millet variety/ies 
2= good 3= very good A- B= C= 0= E= 

Average yield QUha QUha QUha QVha QVha 

Grain color 
Disease resistant 
Earliness Mont Mont Month Month Month 

Quality of injera 
Quality of arki/tela 
Straw yield 
Threshing 
Weeding 
Overall 

60. Have you grown any of the Improved finger millet varieties In the last two cropping seasons (2008 and 2009, respecllvely)? 
61. 2) Yes 1) No-- If no, why? __ lf yes, which of the improved finger millet varieties have you grown in the last two 
cropping seasons (2008 and 2009, respectively)? __ _ 
62. Which of the improved finger millet varietylies/technology/ies, do you perceived to be better than your or farmers 
local finger millet varieties and rated highly by farmers? In what? _What is the biggest land size you planted improved finger 
millet so far? 
63. Fill the finger millet farm production activities that you practiced in the last two cropping seasons (2008 and 2009, respectively)? 

Years finger millet Area Planting Yield Amount sold Consumed (%) Selling price Seed rate Fertilizer rate (kg/h 
planted per/ha obtained (Birr) (kg/ha) 

/ha DAP UREA 
2008 Local variety 
& 2009 1 

2 
Improved 
1 
2 .. 

Farmers Sources of Obtaining Agnculturallnformatlon 

64. What are the sources of expertise, advice or information on agricultural activities in general and in finger millet 
hi" . I ? tec no ogles In partlcu ar . 
No. Sources of information Yes=2 No -1 
1 Neighbors 
2 Farmers own experience 
3 Parents/children/relatives 

135 



4 Extension staffs 
5 Research staffs 
6 NGO staffs 
7 Cooperatives 
8 Churches 
9 Farmers field day 
10 Farmers exchange visit 
11 Demonstrations 
12 Community leaders 
13 Market place 
14 Trainings/workshops/seminars 
Others 

65. What are the types of information received by farmers on agricultural activities In general and In finger millet technologies 
66. in particular, and rate using a 4-point response scale? 
Key: 1 = None 2=Deficient 3=Adequate 4= Good 5= Excellent 

Types of information Key Sources 
information 

Awareness /understanding information that new varieties/technologies exist 
Technical information: technical details of farming practices or operational skills on how to grow 
new 
varieties, manaqe pests, recommended row spacinq, plouqhinq depths, sources of improved seeds) 
Marketing information: linkages to or information on channels and institutions for marketing of your 
products, commodity prices at different locations 

Policy 

Characteristics of Finger millet Technologies 
67. How would you rate the I attributes of technology to you using 4-point response scale? 

i 
Decision making behaviour 
68. How did you make finger millet planting decisions on your farm lands? 
Decision was imposed from outside [ I From my observation and experience [ I Negotiation with my colleagues 

Don't know Other, specify ____ '----_________ _ 

Adoption, Discontinuation or Rejection 

69. Are you still cultivating any of the improved finger millet varieties? No [ I Yes, [ I 2 
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70. If no, why are the improved finger millet varieties/ technologies is no longer in use? Please give a reason? 
71. Have you transferred the technologies /improved finger millet varieties, to other farmers? No I J1 Yes,1 J 2 
72. If no, why have you not transferred the technologies to other farmers? Please give a reason. 

Farmers Perceptions of the factors limiting adoption of improved finger millet varieties 

73. What you perceived to be the major factors limitin~ farmers' adoption of improved finger millet technologies/varieties 
74. in the study area? ___________ ___________ _ 
Perceptions of outcomes of adoption of finger millet technologies at household level 
75. If you have adopted the improved finger millet varietyltechnology at household level, what is your perception of the 
following statements regarding the condition of your household as a direct result of adopting the finger millet technology? 

Household conditions Perceptions Give reasons for your 
Oec.reased Remained about the same Increased 

1 2 3 
Area allocated for imDroved finoer millet variety 

Household farm incomes 
Household cash savin as 
Household off·farm income 
FoodDroduction 
Qualitv of household diets 
Education of household members 
Labour requirements 
Involvement in marketina activities 
Social networks 
Addressing gender needs/meet felt needs of 
and women farmers/ 

Section 5. Linkage Section 

Have you participatedlinvolved with researchers and extension agents regarding any technology development and delivery system in 
the last two cropping seasons (2008 and 2009 years)? 2) Yes 1) No ;If no, why? 
76. If yes, which extension activities organized by your agent last two farming years are you aware of? 

Awareness Participation Level 
Activities Yes No Yes No High Moder Low 

On farm demonstrations 
Trainino oiOroUD Leaders/contact 
Farmers traininas 
Plan nina and review 
Grouo meetil1cls/discussion 
Meetina with Researchers/ 
SliDervisors 
Joint field days 
OiMnostic Research 
On farm Adaptive Research 
Evaluation of technoloaies 
Identification oiOroblems 
Visit to Research Institute 
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Linkage Mechanisms 

77. Indicate the types of linkage mechanisms of each linkage functions that are regularly used by research and 
extension oroanizations, resoectively to link with farmers? Please rate how you stronQly aQree or disaQree. 

No Linkaqe Functions Linkaqe Mechanisms Actors No (1) Yes 12) 
1 Planning and review Joint problem identification I--~E:::x~teO!.n",si",o~n_-I _ ___ + ____ -I 

2 

3 

Collaborative 
professional activities 

Exchange of 
resources 

4 Dissemination of 
knowledge and information 

5 Feedback 

I Coordination/networking 

Joint priority planning and 
setting committees or meetings 
Joint programming and review 
committees or meetings 

Joint technology release committee 
or meetings 

Joint adaptive trials 

Joint field visits 

joint demonstration trials 

d)Joint surveys/diagnostic survey 

Financial agreement 

Contract for services 

Exchange of personnel 

Staff rotation 

Publications 

Seminar/ Workshop 

Technical Reports 

Farmers exchange tour 

Demonstration trials 

field days 

Audio-visual. material 

Trainings 

Evaluation surveys 

Evaluation meetings 

Evaluation field visits 

Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 

Research 
Extension 
Research 
Extension 
Research 

Extension 

Research 
Extension 
Research 
Extension 
Research 
Extension 
Research 

Extension 
Research 
Extension 
Research 
Extension 
Research 
Extension 

Research 
Extension 

Research 
Publication 0.1 reports by monito"f-~E;x~te~n~si~on~_+ ___ --1 ____ --1 
evaluation team Research 
Coordinator positions/Research extensi Extension 
positio I---R~e-s-e-a-rc~h--+-----I------I 
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Involvement in Selected Linkage Mechanisms 
78. In which of the following selected linkage activities/mechanisms do you involved/parlicipated with researchers and 
extension agents regarding finger millet technology development and delivery system in the last two cropping 
seasons (2008 and 2009 vearsl? 

Linkage Mechanisms Years and frequency of participation 

In 2008 and Frequency of participation In 2009 and Frequency of Participation 

Not participated 1 times 2 times 3times Not participated 1 times 2 times 3 times 

Joint problem identification 

Joint priority planning, 
programming and setting 
committees or meetings 

Joint technology release 
committee or meetings 

Joint adaptive trials 
joint demonstration trials 

Joint surveys/diagnostic survey 
Publications 
Seminar/ Workshop 
Technical Reports 

Farmers exchange tour 
Field days 
Trainings 
Evaluation meetings 
Evaluation field visits 
Others ,specify 

79. In your experience what are the benefits that you get as an Individual from your participation In JOint 
research-extension-farmers finger millet linkage activitieslmechanisms? _ _________ _ 
80. If you are not participated in joint research-extension-farmers- finger millet linkage activities/mechanisms, what 
could be the factors limiting your parlicipation? ______ __________ _ 
81. From your farming experience, what could be the major limiting factors affecting the performance of linkages between 
research, extension and farmers? ______ __________________ _ 
82. What could be improved for further strengthening of research-extension-farmers linkage system for joint technology 
development and delivery system in general and for better participation in finger millet linkage activates in particular? __ _ 
Type of participation 
83. In your experience which of the following statements best describes the relationship that exists between farmers with researchers and 
extension aaents? 

Type of participation Please tick (,f) 
With Re~ With Extensior 

None 
Conventional/Contractual: The research / extension organization has sole decision-making 
Power over most of the decisions in the innovation process, and can be considered the ' owner' of 
the orocess. Others are formallv or informallv 'contracted to provide services and supporl. 
Consultative: Most of the key decisions are made and kept wilh research/extension but 
emphasis is pul on consultation and gathering information from others especially for identifying 
constraints and oDDortunities, Driority settinq and lor evaluation. 
Collaborative: researchers/extension agents and farmers/groups collaborate as equals, 
emphasising linkages through an exchange of knowledge, different contributions and a sharing of 
decision-makinq power durinq the innovation process. 
Collegial: researchers/extension agents and farmers/ groups work together as colleagues or partners. 
Ownership and responsibility are equally distributed among partners ,and decisions are 
made bv aqreement or consensus amona all actors 
Farmer experimentation: The research / extension organization builds links between farmers' 
indigenous knowledge systems, the experiences of other partners and researchers' scientific 
knowledoe svstems in imolementation of new aqriculiural technoloqies. 
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Appendix 22 Checklist Used For Group Discussions 
with Researchers and Extension agents. 

a. Major challenges to meet organizalion goals? 
b. What linkage strategies are being used at 

organizational and individual level? 
c. Origin of the linkage mechanism: was it 

initiated by particular actors? 
d. Who are the participants in the linkage mechanism? 
e. Describe their activities? 
f. When was the linkage used? What task did it carryout? 
g. Specific outputs? Degree of formality? 
h. Impact of the mechanism on performance? 
i. Is it facilitative or a control mechanism? 
j. Does it have an official mandated purpose? 
k. Type and quantity of resources exchanged 

among actors, if any. 
I. Type, quanti ly and source of required for the 

linkage mechanisms to function. 
m. Who provides/controllhese resources? 
n. Administrative level at which the mechanism 

operates? 
o. Evidence and perceptions on the 
competence of participants in fu lfilling their functions? 
p. What, if any, decision-making powers are attached 
to the linkage mechanism under consideralion? 
q. Prioritize the most critical factors affecting 
linkages in order of importance? 

r. Staff motivation? Reward System? 
s. Organizational culture? Working relationship with 
t. What are the main challenges of finger millet 
production? 
u. What research efforts are being made for 
development of finger millet technology? 

Appendix 23 Checklist Used For Key Informant 
Interviews of Researchers and Extension Agents 
(Mangers and experienced professionals). 

a. Major challenges to meet the organization goals? 
b. What linkage strategies are being used at organizational and 

individual level to address the actors and farmers? 
c. Origin of the linkage mechanism? 
d. Who are the participants in the linkage mechanism? 
e. Describe their activities? 
f. When was the linkage used? 
g. What task did it carryout? 
h. Specific outputs? Degree of formali ty? 
i. Impact of the mechanism on performance? 
j. Is it facilitative or a control mechanism? 
k. Does it have an official mandaled purpose? 
I. Type and quantity of resources exchanged 

among actors, if any. 
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m. Type, quantily and source of required for the linkage 
mechanisms to function. 

n. Who provides/conlrollhese resources? 
o. Administrative level at which the mechanism operates? 
p. Evidence and perceptions about the competence of 

participanls in fu lfilling their functions? 
q. What, if any, decision-making powers are attached to the 

linkage mechanism under consideration? 
r. Prioritize Ihe most critical factors affecting linkages in order of 

importance? 
s. Policy support to your organization? Reward system? 

Resource allocalion procedures? 
t. Organizational culture? Siaff motivalion? External pressure? 

Organizalional structure? Staff-Iurn over? 
u. Individuals' roles and capacities in full filling Iheir 

responsibililies? Farmers production capacity? 
v. Technology Iransfer agents work over load. 
w. Main challenges of lechnology development and delivery 

syslem? 
x. What are the main challenges of finger millet production? 
y. Role of researchers, extension agents and farmers in finger 

millet technology development and delivery schemes? 
z. Whal linkage strategies recommend for successful linkage 

among the actors? 

Appendix 24 Checklist Used For Focus Group Discussions and 
Key informant interviews with Farmers 
a. Major livelihood activities? Farm, off-farm, and nonfarm 
activities? 
b. Major crops grown and animal reared. 
c. What technologies were introduced to the localities? 8y 
whom? When? Relevance at farm level? 
d. What are the roles of finger mil let varieties as compared to 
olher crop lechnologies? 
e. What constraints' are associated with Ihe variety? 

. f. What are the major actors involved or linked with farmers in 
the area? Their contribution to food security: 
g. How is the working relationship wilh developmental agents? 
And where is the medium of conlact most often used? 
h. How is the participation of farmers in trainings, seminars, and 
field days? 
i. Adequacy and capacity of development agents? 
j. Role of model farmers and leaders of formal social 
organization? 
k. How is the working relationship with researchers? 
I. Which communication methods are frequently used by the 
agents to reach farmers? 
m. Which communication methods do farmers mostly preferred? 
n. How is the linkage between research and extension? 
o. What challenges are associated with input delivery and credit 
system? 
p. What infrastructural challenges noticed in the area? Credit, 
market, road, input delivery? 
q. Whal challenges influenced production capacity? 
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ANNEX 

Dependent Variable 

The linkage mechanism is the concrete procedure, regular event, arrangement, device or channel which bridges the gap between 
components of the system and allows communication between them (Roling, 1989). An effective agricultural development, in general, 
and technology development and delivery system in particular, requires a good linkage mechanism particularly between research , 
extension and farmers. However, one key issue that major studies bring out is the question of 'what governs effective research-extension­
farmers linkages system' that fosters participatory technology development and delivery, with a transparent, and accountable by the 
consent of all stakeholders. The principles and types of linkages vary across different studies depending upon specific situations of social, 
economical, organizational, political , managerial and other conditions that influence successful linkages. This proved to be complicated. 
As for instance, According to ISNAR (1993), research-extension-farmers linkage mechanisms can be grouped in various ways: by ways 
of communication (e.g., media, Top-down' versus 'Boltom-up'), by task (e.g., seed multiplication), by degree of formality (e.g., 'Formal' 
versus 'Informal' linkages), by managerial level (e.g., field trial team, steering committee), or by function (e.g., collaborative task). 

In the context of this study, a tinkage mechanism by function or by their purpose was studied because, as it is more relevant for both 
research and extension which must regularly assess the performance of linkages between them from planning to evaluation, and to take 
corrective action if necessary, and secondly, linkage by dimensions and domains are very wide and complex to analyze and understand. 
Hence, this study focused on the narrow sense of linkage mechanisms by functions, or to describe the most important purpose for linkage 
between research, extension and farmers. Accordingly, sample researchers and extension workers indicated the functions and types of 
linkage mechanisms that were regularly used in their organizations to strengthen the research-extension farmers' linkages. The section 
made up of 25 items of six broadly defined linkage functions and the types spelt out below. 

Planning and review functions; The specific linkage mechanisms for this function were a) Joint problem identification, b) Joint priority 
planning and setting meetings, c) Joint programming and review meetings, d) Joint technology release meetings 

Collaborative activities; The specific mechanisms for th is function were a) Joint adaptive tria ls, b) Joint field vis its, c) joint demonstration 
trials, and d) Joint surveys 

Exchange of resources; This includes a) Financial agreement, b) Contract for services, c) Exchange of personnel, d) Staff rotation 

Dissemination of knowledge and information; The specific linkage mechanisms were a) Pu blications, b) Seminar! Workshop, c) 
Technical Reports; d) Farmers exchange tour, e) Demonstration trials, D field days, g) Audio-visual material, and h) Trainings. 

Evaluation and feedback; It includes a) Evaluation surveys, b) Evaluation meetings, c) Evaluation field visits, d) Publication of reports by 
monitoring and evaluation team 

Coordination, The specific linkage mechanisms for this function were a) Coordinator positions, b) Research extension liaison positions 

To analyze and describe the prevailing research-extension-farmers linkage scenario in the study area, the sample researchers, extension 
workers, and farmers were asked whether they have been, a participant at least once in the last two production years from the above 
mentioned joint linkage mechanisms. Thus, considering participation in linkage mechanisms as a discrete measure is most appropriate 
when sample respondents typically participate or not-participate. Thus to analyze the linkage systems and factors affecting research­
extension-farmers linkages, it was premised to dealt with the most common or frequently used linkage mechanisms where by the 
respondents have been participated jointly and have rated highly among all the other mechanisms in the last two years. 

Hence, among the selected 14, the high scored or principal linkage mechanism, which fostered the participation of researchers, extension 
agents, and farmers in the last two years, was, joint field day. It is the institutional arrangement of research and extension to jointly 
participate with famers by organizing field days to evaluate and assess the performance of technologies under farm level, and for further 
planning, disseminating and wide scaling up of the technologies based on the reactions obtained from farmers. Thus, the two-year status 
of participation of researchers, extension workers, and farmers in joint field days was taken into account in defining and analyzing the 
linkage mechanisms and systems of research, extension, and farmers in the study area. 

In the context of this study, Linkages is thus defined as the status of participation in joint field days at least once during the last two 
cropping seasons. As a result, the status of participation in field days is the dependent variable against which various explanatory 
variables that influence successful participation in linkage mechanisms of technology development and delivery are analyzed. 
Accordingly, a researcher, a farmer, or an extension personnel who has been participating in joint field days at least once in the last two 
years was considered as a "participants" otherwise a "non- participants". Still, thi.s might be a narrower definition for the reason for the 
exclusion of the rest linkages mechanisms. However, it is believed that, the most promising, frequently used and prominent linkage 
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mechanism jointly by the three actors, (in this case field days), would enable to know more about the nature and extent of the prevailing 
linkage system in the technology system of the study area. . 

Independent Variables 

The independent variables of research-extension-farmers linkage study are those, which are expected to have influence on the 
dependent variable. Linkage literatures provide a long list of factors that may influence successful linkages between researchers, 
extension workers, and farmers for sound technology development and delivery of agricultural technologies. The combined effects of 
variables mentioned below are hypothesized to influence research-extension-farmers linkage in the study area. 

Sex : It is a dummy variable, which takes a value of 2 if the respondent researcher, extension agent, and farmer is male and 1 otherwise. 
Several studies argued that that female-headed farmer have less access to improved technologies, land, credit and extension services 
than male-headed household. Therefore, it was expected that the male-headed household farmers are better participants of linkage 
mechanisms. Similarly, Sex is expected to positively influence towards male researchers and extension workers towards participation of 
joint research-extension-farmers linkage mechanisms. 

Age: Age matters in any occupation. Some studies reported older farmers are less interested to participate in various activities with 
extension and are more likely to reject new agricultural technologies as compared to younger farmers. However, in this study, it was 
hypothesized that increased farmers age as well as increased age of researchers and extension workers, would have a positive impact 
on the participation decision in joint research-extension-farmers linkages. 

Education Level: This is a continuous variable measured in years of schooling. It assumed that formal schooling of farmers is expected 
to enhance farmer's abil ity to perceive, in terpret and respond to new events, and increase their willingness to participate in various 
extension activities and to adopt a new technology. Similarly, it is expected that high education level of researchers and extension 
workers assumed to foster participation in joint linkage mechanisms that dealt with various issues that require analytical skills. 

Marital Status: This is a dummy variable, which assumed that married farmers are more likely to participate in various extension 
activities to increase production, and the need to ensure household food security can stimulate their participation . It was hypothesized 
that farmers ' decision to participate with either extension or research might be influenced by their wives positively. On the contrary, a 
negative relationship between marital status of researchers and extension workers, and the probability of participation in research­
extension-farmers linkage mechanisms was hypothesized, due to the fact that the decision to participate are mostly determined by the 
organizational goals and duties of the professionals and hence their wives influence on their participation may be less. 

Farming and Professional Work Experience: In th is study, a positive relationship between professional experience of researchers, 
extension workers, farmers and the probability of participation in joint research-extension-farmers linkages was hypothesized. It is 
assumed that farmers with longer farming experience are expected to be more knowledgeable and skitlful and have better competence in 
assessing the characteristics of new technology than farmers with shorter farming experience, as a result it enhance their participation in 
various extension activities by closely linked with extension. 

Farm Size of Household Farmers: This variable measured in hectares. In the study area, in tensification was given priority due to the 
decline in farm size from time to time coupled with an alarming increase in rural population, hence it might reduces farmers linkage with 
extension and less likely to adopt improved technologies. Therefore, it was hypothesized; total size of cultivable land is negatively related 
to the probability of participation. 

Family Size of Household Farmers: It is a continuous variable that refers to the number of family members of a given household. The 
family members are important in the operation of farm activities often implies a need for additional labor. It assumed to contribute the 
decision to contact with extension andlor to adopt new technologies positively. 

Number of Livestock Owned (TLU): This variable defined in terms of Tropical Livestock Unit (TLU). Livestock may serve as a proxy for 
the capacity to bear risks of using new technology and capture wealth effect. Since livestock is important for farm operations, the farmer 
who benefits from power and animal products can have an extra income to influence the adoption of agricultural technologies, hence it 
might have positive influence on farmers' linkages. 

Access and Frequency of Contact with Extension Agents: Agricultural extension services provided by Bureau of Agriculture at all 
levels represent the major source of information for farmers. These variables were measured as dummies and continuous in access and 
frequency of con tact, respectively that the household farmer made per year with the extension agent. The higher the linkage between 
farmers and development agents, the more participation in train ing, demonstrations and field day, and hence, the more the information 
flows and the technological (knowledge) transfer between them. Those, it is assumed to positively affect the nature and extent of linkage 
system in technology adoption. 

Timely Input Availability: Timely availability and supply of quality and quantity input is among the factors influencing farmers' successful 
linkages with extension and adoption of technologies. This variable was treated as dummy variable, and assumed to influence farmers' 
links with extension positively. 
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Distance from Market: It is a continuous variable that was measured in minutes. It refers to the distance between the farmers' residence and the nearest market center. As farm households are nearer to input output market places, it is expected to secure agricultural 
information regarding improved technologies at market place, and more likely to participate or link with extension for further technological 
information's, and in turn the higher will be the chance of adoption of technologies. Therefore, in this study it was hypothesized an inverse 
relationship between market distance and the joint linkages with extension agents. 
Distance To Nearest Farmers Training Center: This variable refers to the time a farmer may need to walk to get the extension agent. 
As a farmer is nearby his development agent, there may be a chance to have more contact hours than the farmer may who live at a 
farther distance. More contact may help a household to be convinced by the development agent and are expected to participate in 
various extension linkage mechanisms positively. 

Distance to All Weather Roads: It is a continuous variable measured in minutes. II refers to the time a farmer may need to walk from 
home to get to the main all weather roads. As fa rmers' home gets closer to the main road, they can have access to transportation 
facilities, which might increase their links with extension. More over in the study area, research centers have given priority to undertake 
various research trials, and field days on roadside accessible famers' fields than those farther from the main road. Therefore, it was 
expected to be negatively related to farmers' linkages. 

Participation of the Household in Leadership of Social Organizations: It is a dummy variable that takes a value of 2 if households 
participate in leadership of social organizations and 1 ,otherwise. It defines whether the respondent farmers have assumed any type of 
administrative responsibility in his village or PA level during the last two years. If the household heads assumed any type of responsibility, 
the chance of becoming accessible to information may increase and hence become willing easily and quickly than those, who do not 
assumed any type of responsibility. Moreover, the chances of being selected by extension or research to participate in various joint 
meetings, seminars, trainings and field days were expected to increase. Hence, participating in leadership in formal and informal 
organ izations was expected to be associated positively with the decisions of farmers to participate in joint research-extension-farmers 
linkage mechanisms. 

Farmers' Access and Sources of Information: referring to farmers various sources of obtaining agricultural information. Those farmers who have mulliple sources of information tend to have more contacts with research or extension, with the advantage of getting information about new technology. It is, therefore, hypothe~ized positively. 
Researchers and Extension Sources of Ideas for Setting Their Work Priorities: It referring to the sources they often use for ideas to 
set their work priorities. It further enables to know whether their idea to set work priorities was based on the consent of all stakeholders 
through joint participation of researchers, extension agents, and farmers. It was, therefore, hypothesized that researchers and extension 
agents' sources of ideas for setting their work agenda expected to affect and positively correlate with participation in joint research­
extension-farmers linkage activities. 

Awareness of Finger Millet Varieties and Practices: Keeping indigenous knowledge as a basis might yield baskets of sustainable 
technological options that satisfy the needs and constraints of farmers. Similarly, farmers' awareness of improved technologies is a precondition of its technology adoption. Hence, it is possible to conclude that awareness level of researchers and extension workers 
about farmers' best local finger millet varieties, and farmers awareness of improved finger millet technologies was hypothesized to 
positively influence their joint participation in finger millet linkage activities. 
Policy Environment: It is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, otherwise. Previous research results have revealed that many research-extension linkage problems could be traced to problems of policy 
environment (e.g. ISNAR, 1987; Kaimowitz et al., 1989). They found that in many developing countries external pressure, effective leadership or intervention from policy makers is generally minimal. In the absence of effective external pressure, the institutions and 
personnel involved in research and extension tend to be motivated more by their own social and political needs than by the needs of 
resource-poor farmers. Therefore, it was hypothesized that that policy environment would influence research-extension linkage 
negatively. 

. 

The Structure of Farming System: This refers to the farming systems targeted by research and extension are diverse and agro ecologically, and socio-economically complex, and it is expected to pose difficult problems to the quality, quantity and diversity of human resources required and affected the feedback system and linkages. ISNAR, 1987; Kaimowilz et al., 1989 reported similar fi nding. 
Donor Involvement: It is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, 
otherwise. This refers to the dependency of linkages in donor-funded projects was expected to fluctuate linkages between research, 
technology transfer, and farmers. As soon as the project ceases, .it was expected that the linkage initiatives might lost and not be sustainable. Hence hypothesized to influence linkage negatively. 
Resource problems: It is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problems and 1, 
otherwise. This refers to resource related problems; mainly human, financial , and physical, were expected to affect linkages between 
research- extension- farmers for sound generation and transfer of technologies negatively. FAO (1997), ISNAR (1987), and Kaimowitz et 
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al. (1989) also reported that adequate resources are lacking to achieve the stated goals. In a resource-limited situation, linkage activities 
suffer most. 

Motivational and Incentive Problems: It is a dummy variable that takes a value of 2 if both perceive the problems and 1, otherwise. 
Th is refers to the incentive systems currently in use are not compatible with the goals of research and extension system, thus it was 
expected to influence joint linkages negatively. Previous research results (e.g. McDermott, 1987) also indicated that individuals might 
have little incentive to perform linkage activities, made obvious where researchers and extension agents avoid linkage activities such as 
adaptive field trials and preparation of written materials. 

Status Differences: this is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, \ 
otherwise. This refers to integration was expected to be more difficult between groups of different status. In the study area, researchers 
in general have higher status than extension agents do. Perceived status differences expected to hinder the use of collaboration as a 
mechanism for strengthening links. (Seegers and Kaimowitz, 1989), Eponou (1990), and FAO (1997) also reported similar finding. Structural Problems: This is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, 
otherwise. This refers to the available research-extension-farmers linkage mechanisms are operational but expected to be ineffective. 
Therefore, it was hypothesized to influence research-extension-farmers linkage negatively. The previous research results (e.g Kaimowitz 
et aI., 1989) also showed the responsibility of managing linkage activities, conducting adaptive research, communication of research 
results, or, feedback from users to researchers is not generally assigned to individuals, or institute that manages in accountable manner. Managerial Capacity: This is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, otherwise. It is assumed that research and extension managers lack the essential skills for running their organizations, including those for 
managing linkages, unable to provide leadership, to build a team, to communicate effectively, or to deal with conflicts, and thereby 
expected to influence research-extension-farmers linkage negatively. ISNAR study also found that many linkage problems were traced to 
managerial problems. 

Planning and Time Management: This refers to the time devoted to linkages was not carefully planned by inherently optimizing the 
resources needed for linkages, Ihus it was expected to influence the level of research-extension-farmers linkage negatively .. ISNAR 
(1987) also revealed that, planning of linkage activities is minimal in many developing countries. 
Involvement of Extension Agents in Various Activities: This refers to the extension staffs had many tasks to perform other than 
transfer of technology and information, which included agricultural and credit administration, and input supply. Thus, it was expected that 
involvement of extension workers in non-agricultural activities might influence the level of research-extension-farmers linkage negatively. 
To summarize all the above potential explanatory variables were treated to identify the key factors influencing the performance of research-extension-farmers linkage in the study area. 

144 

al. (1989) also reported that adequate resources are lacking to achieve the stated goals. In a resource-limited situation, linkage activities 
suffer most. 

Motivational and Incentive Problems: It is a dummy variable that takes a value of 2 if both perceive the problems and 1, otherwise. 
Th is refers to the incentive systems currently in use are not compatible with the goals of research and extension system, thus it was 
expected to influence joint linkages negatively. Previous research results (e.g. McDermott, 1987) also indicated that individuals might 
have little incentive to perform linkage activities, made obvious where researchers and extension agents avoid linkage activities such as 
adaptive field trials and preparation of written materials. 

Status Differences: this is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, \ 
otherwise. This refers to integration was expected to be more difficult between groups of different status. In the study area, researchers 
in general have higher status than extension agents do. Perceived status differences expected to hinder the use of collaboration as a 
mechanism for strengthening links. (Seegers and Kaimowitz, 1989), Eponou (1990), and FAO (1997) also reported similar finding. Structural Problems: This is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, 
otherwise. This refers to the available research-extension-farmers linkage mechanisms are operational but expected to be ineffective. 
Therefore, it was hypothesized to influence research-extension-farmers linkage negatively. The previous research results (e.g Kaimowitz 
et aI., 1989) also showed the responsibility of managing linkage activities, conducting adaptive research, communication of research 
results, or, feedback from users to researchers is not generally assigned to individuals, or institute that manages in accountable manner. Managerial Capacity: This is a dummy variable that takes a value of 2 if researchers and extension agents perceive the problem and 1, otherwise. It is assumed that research and extension managers lack the essential skills for running their organizations, including those for 
managing linkages, unable to provide leadership, to build a team, to communicate effectively, or to deal with conflicts, and thereby 
expected to influence research-extension-farmers linkage negatively. ISNAR study also found that many linkage problems were traced to 
managerial problems. 

Planning and Time Management: This refers to the time devoted to linkages was not carefully planned by inherently optimizing the 
resources needed for linkages, Ihus it was expected to influence the level of research-extension-farmers linkage negatively .. ISNAR 
(1987) also revealed that, planning of linkage activities is minimal in many developing countries. 
Involvement of Extension Agents in Various Activities: This refers to the extension staffs had many tasks to perform other than 
transfer of technology and information, which included agricultural and credit administration, and input supply. Thus, it was expected that 
involvement of extension workers in non-agricultural activities might influence the level of research-extension-farmers linkage negatively. 
To summarize all the above potential explanatory variables were treated to identify the key factors influencing the performance of research-extension-farmers linkage in the study area. 

144 



DECLARATION 

I the undersigned, declare that th is thesis is my original work and has not been presented for a degree in any other university and that all sources of materials used for this thesis have been duly acknowledged. 

Name: Shimel is Altaye Bogale 

Signature: ...... .. at .. .. ........ .. 
Place: Addis Ababa University, Addis Ababa 

Date \ 3 \ 0 1- It 0 

I confirm that this thesis has been submitted with my approval as a University Thesis Research Advisor 

Ignatius Mberengwa (PhD.) 

.. ~~£ .. .. K~.~~ .(jl,<:S~."",-'t-
Name of Thesis Advisor Signature Date 

145 

DECLARATION 

I the undersigned, declare that th is thesis is my original work and has not been presented for a degree in any other university and that all sources of materials used for this thesis have been duly acknowledged. 

Name: Shimel is Altaye Bogale 

Signature: ...... .. at .. .. ........ .. 
Place: Addis Ababa University, Addis Ababa 

Date \ 3 \ 0 1- It 0 

I confirm that this thesis has been submitted with my approval as a University Thesis Research Advisor 

Ignatius Mberengwa (PhD.) 

.. ~~£ .. .. K~.~~ .(jl,<:S~."",-'t-
Name of Thesis Advisor Signature Date 

145 


	MX-M464N_20180604_200116
	MX-M464N_20180604_200221
	MX-M464N_20180604_200254
	MX-M464N_20180604_200413

