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Abstract 
 

The aim of this research is to analyse the effects of Dairy Cattle Breeders’ Association 

(DCBA) memberships on the sustainability of dairy related innovations in Samsun province 

of Turkey. Thus, the personal and farm characteristics and information systems of members 

and non-members of the DCBA were initially compared and the relations between these 

characteristics and the sustainability of innovations were analysed. Structured interviews were 

used to collect data from 43 members and 65 non-members of the DCBA by random 

sampling. The members had higher socio-economic status compared to the non-members in 

terms of farmers' personal characteristics and farm structure. Some of these factors affected 

the sustainability of innovations which were measured as the Innovation Sustainability Index 

(ISI) and calculated by multiplying the number of innovations with their years of adoption. 

Thus, partial correlation coefficient between ISI and some variables (controlled by the DCBA 

membership) was calculated. The result showed that the years of formal education, 

agricultural information score, agricultural income, milk yield, size of feed crops and number 
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of European breeds were positively correlated with ISI. Positive association between ISI and 

higher socio-economic status emphasizes the importance of DCBA membership in adopting 

and sustaining innovations.  

 

Keywords: Dairy cattle. Innovation Sustainability Index (ISI). Sustainability of innovation 
 

 

 

1. Introduction 

 

Farmer organizations are civil communities that aim to protect the endeavors of the 

farmers and to utilize their products at their best in the market. It has become important for 

the producers in agriculture, a crucial sector for human diet, to gather under a cooperative 

(association) so that they could pursue their persistence competitively. Significant works have 

been done to activate these associations. Relationships are built between the farmers and 

extension worker through the associations, and new technologies to be adopted are introduced 

to the farmers in order that rural development could be enhanced. Furthermore, the farmers 

become more productive with new technologies, and this, in turn increases their production 

efficiency and domestic income. All these factors contribute to the persistence of the 

organizations. Social and economic characteristics (factors such as personalities, farm 

characteristics, agricultural information system, etc.) may differ for the farmers coming 

together with the same purpose and therefore, they can hardly adopt the new technologies at 

the same point of time. However, they can be aware of the innovations and try to practice by 

means of the organizations they enroll; and hence, decide to adopt. In other words, the change 

in their adoption behaviors can be facilitated. It is therefore obvious that farmer organizations 

have definite effects on the sustainability of the innovations.  

Rogers (1995) defined innovation as: “an idea, practice or object, perceived as new by 

an individual or organization”. Innovation is absolutely unknown in the beginning of the 

introduction to a society. The individuals or the organizations do not use it before it is adopted 

by the innovators (Berger, 2005). Moreover, the innovation may be developed alternative 

solutions to problems for meet the needs of individuals or organizations. In addition, it may be 

new ways in detection of problems or needs (Rogers, 1995). Taken from this perspective, 

innovation may be defined as new products, technology, point of view or a way out for 

individuals or organizations. 

The concept of innovation has recently been mentioned in a system approach 

understanding and it is noted to be more effective when conveyed to the farmers by all 
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institutions coming together rather than by one single institution. The approach of Agricultural 

Innovation Systems (AIS) unites different people and institutions (agricultural policy makers, 

private research institutions, local extension staff, farmer groups, etc.) from agricultural and 

rural areas, and emphasizes the significance of the relationship between these actors 

(Demiryürek, 2014). AIS is a constantly changing concept, and it brings flexibility to the use 

of innovations under different circumstances (Pound and Essegney, 2008). The approach of 

AIS includes a radical shift from a traditional, linear, and top-down technology transfer 

approach towards the innovation systems approach (Spielman et al., 2011). Agricultural 

innovation, on the other hand, is not only the adoption of new agricultural technologies, but 

also the re-organization of marketing strategies by a group of farmers, the utilization of a new 

learning and education methods by the extension workers, or the use of a new crop processing 

technique by an agricultural institution (Demiryürek, 2014).   

Many studies have been conducted worldwide on farmers who are member and non-

member to farmers’ organizations, largely centering upon the adoption behaviors. A large 

number of international studies have been fulfilled on rural women’s adoption of production 

techniques in dairy cattle breeding and their socio-economic features, the factors affecting the 

adoption of agricultural technologies, the adoption behaviors of the members of breeder 

associations, socio-psychological factors influential in member and non-member farmers’ 

adoption of artificial insemination, and the factors affecting the adoption decisions of the rural 

young (for instance, Haque and Ray, 1983; Kunzru and Tripathi, 1994; Motamed and Singh, 

2003; Ghosh et al., 2004; Agwu, 2004; Ghosh et al., 2005; Mafimisebi et al., 2006; Rahman, 

2007; Onemolease and Alakpa, 2009; and Uaiene et al., 2009). In Turkey, the related studies 

rather focus on the factors influencing the adoption of innovations and on determination of 

extension staff roles in adoption of agricultural innovations (Esengün and Sivaslıgil, 1993; 

Aktaş, 2005; Sezgin, 2010; Hasdemir and Taluğ, 2012; Kaya and Atsan, 2013). Among the 

studies that have been conducted, those that concentrate on the role of farmers’ organizations 

in farmers’ adoption of innovation so far have not been encountered. The purpose of this study 

is to determine the relationship between socio-economic variables and innovation index, in 

other words, the farmers’ innovative characteristics analysed with the aim of comparing social 

and economic features of members and non-members of dairy cattle breeders’ association 

(DCBA) in the districts of Bafra and Vezirköprü, determining the farmers’ adoption of 

innovations in dairy cattle breeding, and confirming the effects of the associations on 

sustainability of innovation.   
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2. Materials and Methods 

 

The initial material of the current study is the data gathered via face-to-face interviews 

conducted with farmers registered and not registered to DCBA in Bafra and Vezirköprü 

districts of Samsun province in the year of 2006.  

Purposeful sampling method was used in the survey where 95 % confidence interval 

and 10 % margin of error were determined. The survey was administered to 43 registered, 65 

unregistered, and totally 108 farmers and random numbers table was used in determining the 

participant.  

Innovation Sustainability Index (ISI) was calculated by adapting the innovation 

adoption score developed by Dasgupta (1968). This index refers to “adopted and applicable 

practices” of the farmers. In its calculation, not only the number of adopted innovations but 

also the number of years throughout which each adopted innovation has been practiced is 

taken into consideration. It can be stated that as the index value increases, the sustainability of 

innovations that the farmers have been adopted increase accordingly. In other words, the 

farmers with higher index values can be considered to be more innovative. The index used in 

this study is calculated as: 

 
 

The innovations that the breeders adopt are artificial insemination, milking machine, 

silage making, keeping records, animal health, forage crops, concentrate feed, animal 

insurance, automatic drinking bowl and open/closed barn systems.  

The study also included the comparison of the breeders personal characteristics (age, 

period of formal education, agricultural experience and dairy cattle breeding experience, time 

spend for agriculture, and agricultural income), farm characteristics (land size, land used for 

forage crops, time spend for breeding, milk yield, etc.), and information scores of members 

and non-members of DCBA via the independent samples t test. The Information Score is 

formulated as: TIS= FC × IU  

Where FC is the number of contact with information score for the i-th dairy farm and 

IU is the usefulness of information for the i-th dairy farm (Demiryürek et al., 2008). Then 

partial correlation coefficient (control variable: state of membership) was calculated, and 

Innovation Sustainability Index and the relationship between these variables were presented. 

http://www.custoseagronegocioonline.com.br/


Effect of Dairy Cattle Breeders’ Association (DCBA) Membership on Sustainability of Innovations in  

Samsun Province of Turkey 

Demiryürek, K.; Abaci, N.Í.; Abaci, S.H.; Atasever, S.; Erden, H. 

 

Custos e @gronegócio on line - v. 13, Apr/Jun. - 2017.                                                  ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

39 

 

3. Results and Discussion 

  

This study is grounded on the comparison of socio-economic characteristics of 

breeders who are members and non-members of the association, and on the analysis of the 

effects of these breeder features on the sustainability of the innovations. No significant 

difference was found between members and non-members of the Association in terms of their 

age and formal educational background (Table 1). According to t test results, significant 

differences were found between the breeders inclined to the association and the non-members 

with regards to their general agricultural experiences, dairy cattle breeding experiences, 

agricultural income, time spend for agriculture, total information score, innovation index, land 

used for forage crops, time spend for breeding, income from breeding, and the number of 

European breeds. It is notable that dairy cattle breeding experience and general agriculture 

experience were found to be higher for non-members, and relatively younger breeders were 

found to be more a member of breeders’ association.  

Agwu (2004) aimed to determine socio-economic features influencing the adoption of 

cowpea manufacturing technologies among the farmers in Bauchi and Nigeria, and 69.3 % of 

participating farmers were between the ages of 30 – 49 and 70 % were literate. The study also 

found that farmland size (total enterprise land size) and formal education level had significant 

effects on the adoption of manufacturing technologies.  

   

Table 1: Socio-economic features of members and non-members of dairy cattle breeders’ 

association  
Variables Members Non-members t test 

P Mean ± SE Mean ± SE 

Age (years) 44.53 ± 1.28 47.75 ± 1.47  

Years of formal education 6.12 ± 0.33 5.46 ± 0.29  

General agricultural experience (years) 26.42 ± 1.40 33.18 ± 1.65 ** 

Dairy cattle breeding experience (years) 12.05 ± 1.48 21.23 ± 1.83 ** 

Share of agricultural income in total (%) 90.81 ± 3.23 79.23 ± 4.40 * 

Share of time spend for agriculture in total (%) 90.00 ± 4.38 76.31 ± 4.96 * 

Total farm land area (decar) 240.07 ± 128.41 49.68 ± 7.44 * 

Milk yield (litre/animal) 13.79 ± 0.66 8.23 ± 0.54 ** 

Total Information Score (TIS) 1408.87 ± 93.04 1037.08 ± 76.6 ** 

Innovation Sustainability Index (ISI) 21.43 ± 3.15 12.12 ± 1.46 * 

Land used for forage crops (decar) 121.05 ± 49.46 21.22 ± 2.69 * 

Share of time spend for breeding in total (%) 52.33 ± 3.76 33.85 ± 3.12 ** 

Share of income from breeding in total (%) 56.51 ± 4.20 36.54 ± 3.16 ** 

Number of European breeds 17.14 ± 4.47 2.48 ± 0.46 ** 

 *p<0,05  **p<0,001 
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According to the innovations practiced by the farmers are presented in Table 2, the 

members practiced more numbers of innovations than no-members. This indicated that the 

members of the breeders associations adopt more innovations and probably earlier since they 

learnt from members about them compared to the non-members. Artificial insemination was 

adopted most of the breeders, but animal insurance was adopted by few breeders. The non-

members can hardly be familiar with equipments such as milking machine and automatic 

drinking bowl unless they were members of the association.  

 

Table 2: Innovation practices of members and non-members of Dairy Cattle Breeders’ 

Association 

Innovations  
Members  Non-members  

Practiced  % Not practiced % Practiced  % Not practiced % 

Artificial 

insemination 
41 95.3 2 4.7 57 87.7 8 12.3 

Silage making 39 90.7 4 9.3 45 69.2 20 30.8 

Keeping record 30 69.8 13 30.2 18 27.7 47 72.3 

Animal health 28 65.1 15 34.9 37 56.9 28 43.1 

Forage crops 27 62.8 16 37.2 22 33.8 43 66.2 

Concentrate feed 27 62.8 16 37.2 39 60.0 26 40.0 

Milking machine 22 51.2 21 48.8 8 12.3 57 87.7 

Automatic 

drinking bowl 
20 46.5 23 53.5 15 23.1 50 76.9 

Barn system  10 23.3 33 76.7 7 10.8 58 89.2 

Animal 

insurance  
4 9.3 39 90.7 5 7.7 60 92.3 

 

According to partial correlation analysis results (Table 3), where the membership to 

the association was taken as the covariant, Innovation Sustainability Index showed a 

statistically significant positive correlation with the period of formal education, income from 

agriculture, milk yield, total information score, number of cultivated breeds, and land used for 

forage crops. Farm land size and total information score were found to be the highest 

correlation with the innovation index (0.589 and 0.481, respectively) while the lowest 

correlation was found with share of agricultural income in total income (0.203). 

 

Table 3: Correlation between socio-economic variables and Innovation Index 

Variables  Innovation Sustainability Index 

Farm land size (decar)  0.589** 

Total Information Score  0.483** 

Milk yield (litre per animal) 0.375** 

Number of European breeds 0.365** 

Years of formal education 0.269* 

Land used for forage (decar) 0.209* 

Share of agricultural income in total (%) 0.203* 

*p<0,05  **p<0,001 
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Ghosh et al. (2004) found significant relationship between the adoption of improved 

breeding practices and “age and educational status” among other socio-economic 

characteristics of cooperative members in Gaighata and Bagdah block of North-24 Pgs district, 

West Bengal. In another study, conducted by Mafimisebi et al. (2006) in Nigeria, educational 

status and agricultural income were detected among significant factors influencing the 

adoption of breeding management technologies. Rahman (2007), Motamed and Singh (2003), 

Sezgin (2010) and Haque and Ray (1983) also obtained similar results in their studies.  

 

4. Conclusion 

 

Farmers’ associations have critical functions in organizing the farmers and activating 

them in the market. An efficient organization of the farmers can increase agricultural output, 

yield, products quality, and raise the standard of living for rural people. Introducing recent 

technology through association members is considered to diffuse the innovations in a rural 

society more rapidly.  

The study showed that members of breeders association produced more consciously, 

keep more aware of the innovations, and adopt and use them more often when compared to 

non-members. Therefore, significant differences observed between members of association 

and non-members with respect to socio-economic status. Thus, early adopters of innovations 

(i.e. members of association) are primarily contacted in order to introduce new inputs and 

methods in a society. An increase in the interest of the producers into innovations may lead to 

important increase in their income.  

Consequently, it is noticed that association members were higher socio-economic 

status compared to non-members. In addition, the higher information scores indicated that the 

members contacted more information sources, more often and benefited more compared to 

non-members. Moreover, members of association functioned to adopt more innovations with 

earlier times and sustain longer these innovations.  

Thus, factors effecting the sustainability of innovations should be identified with a 

comprehensive research throughout Turkey focusing more on producers registered to farmer 

organizations.  It can be also suggested that more functional cooperation between public and 

private institutions is needed to motivate conventional dairy farmers to adopt and sustain 

modern dairy farming innovations and support them to become members of farmers’ 
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associations. 

 

5. References  

 

AGWU, A.E. Factors Influencing Adoption of Improved Cowpea Production Technologies in 

Nigeria. Journal of International Agricultural and Extension Education, vl. 11, n. 1, p. 81-88, 

2004. 

 

AKTAŞ, Y. Şanlıurfa’da Aşiret Düzeni ve Tarımsal Yeniliklerin Benimsenmesi. Tarım 

Ekonomisi Dergisi, v. 11, n. 1. P. 33-40, 2005 

 

BERGER, J.I. Perceived Consequences of Adopting the Internet into Adult Literacy and 

Basic Education Classrooms. Adult Basic Education, v. 15, n. 2, p. 103-121, 2005. 

 

DEMİRYÜREK, K. Agricultural Knowledge and Innovation and Social Communication 

Network. Agricultural Extension and Consultancy. Publication of Gaziosmanpaşa University, 

No:2, 2014. 

 

DEMİRYUREK, K.; ERDEM, H.; CEYHAN, V.; ATASEVER, S.; UYSAL, O. Agricultural 

Information Systems and Communication Networks: The Case of Dairy Farmers in the 

Samsun Province of Turkey. Information research, v. 13, n. 2, 4, 2008. 

 

ESENGÜN, K.; Sivaslıgil, C. Tokat İli Kazova Yöresinde Başlıca Tarımsal Ürünlerde, Yayım 

Servîsî Tarafından Önerilen Tarımsal Yeniliklerin, Benimsenip Uygulanmasını Etkileyen 

Faktörlerin Analizi Üzerine Bir Araştırma. Gaziosmanpaşa Üniversitesi Ziraat Fakültesi 

Dergisi, v. 1, 1993. 

 

GHOSH, R.K.; GOSWAMI, A.; Mazumdar, A.K. Adoption Behaviour of Dairy Farmers in 

Co-operative Farming Systems. Livestock Research for Rural Development, v. 16, n. 11, 2004. 

 

GHOSH, R. K., GOSWAMI, A.; MAZUMDAR, A.K. Adoption Behaviour of the Dairy 

Farmers in Relation to Artificial Insemination in Co-operative Farming System. Age, 10, 1, 

2005. 

 

HAQUE, A.; Ray, G.C. Factors Related to the Adoption of Recommended Species of Fish in 

Composite Fish Culture. Indian Journal of Extension Education XIX (1 and 2): 74-83,1983. 

http://www.custoseagronegocioonline.com.br/


Effect of Dairy Cattle Breeders’ Association (DCBA) Membership on Sustainability of Innovations in  

Samsun Province of Turkey 

Demiryürek, K.; Abaci, N.Í.; Abaci, S.H.; Atasever, S.; Erden, H. 

 

Custos e @gronegócio on line - v. 13, Apr/Jun. - 2017.                                                  ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

43 

 

HASDEMIR, M.; Taluğ, C. Kiraz Yetiştiriciliğinde İyi Tarım Uygulamalarının 

Benimsenmesini Etkileyen Faktörlerin Analizi. Derim, 29(1), 23-36, 2012. 

 

KAYA, T.E.; ATSAN, T. Kırsal Kadının Organik Tarımı Benimsemesini Etkileyen Faktörler 

Üzerine Bir Araştırma (TRA1 Bölgesi Örneği). Journal of the Faculty of Agriculture, v. 44, n. 

1, p.43-49, 2013. 

 

KUNZRU, O.N.; TRIPATHI, H. A Comparative Study of Adoption of Dairy Farm 

Technologies Between Non-members and Members of Dairy Co-operative Villages. The 

Indian Journal of Animal Sciences, v. 64, n. 5, 1994. 

 

MAFIMISEBI, T.E.; ONYEKA, U.P.; AYINDE, I.A.; ASHAOLU, O.F. Analysis of Farmer-

Specific Socio-economic Determinants of Adoption of Modern Livestock Management 

Technologies by Farmers in Southwest Nigeria. Journal of Food Agriculture and 

Environment, v. 4, n. 1, 183, 2006 

 

MOTAMED, M.K.; SİNGH, B. Correlation of Adoption of Improved Sericulture Practices. 

Indian Journal of Extension Education XXXIX (1 and 2):51-57, 2003. 

 

ONEMOLEASE, E.A.; ALAKPA, S.O. Determinants of Adoption Decisions of Rural Youths 

in the Niger Delta Region of Nigeria. Journal of Social Sciences, 20(1), 2009. 

 

POUND, B.; ESSEGNEY, G. Agricultural Innovation Systems. SCARDA Briefing Papers, 

Volume 3. Accra, Ghana. Pp. 46-53, 2008. 

 

RAHMAN, S. Adoption of Improved Technologies by the Pig Farmers of Aizawl District of 

Mizoram, India. Livestock Research for Rural Development, v. 19, n. 1, p. 1-5, 2007. 

 

ROGERS, E.M. Diffusion of Innovations (Fourth Edition). The Free Press, New York, 1995. 

 

SEZGIN, A. Hayvancılığa Yönelik Yeniliklerin Benimsenmesinde Kitle İletişim Araçlarının 

Etkisinin Analizi: Erzurum ili Örneği. Kafkas Üniversitesi Veteriner Fakültesi Dergisi, v. 16, n. 

1, p. 13-19, 2010. 

 

SPIELMAN, D.J.; DAVIS, K.; NEGASH, M.; AYELE, G. Rural Innovation Systems and 

http://www.custoseagronegocioonline.com.br/


Effect of Dairy Cattle Breeders’ Association (DCBA) Membership on Sustainability of Innovations in  

Samsun Province of Turkey 

Demiryürek, K.; Abaci, N.Í.; Abaci, S.H.; Atasever, S.; Erden, H. 

 

Custos e @gronegócio on line - v. 13, Apr/Jun. - 2017.                                                  ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

44 

Networks: Findings from a Study of Ethiopian Smallholders. Agriculture and Human Values, 

v. 28, n. 2: p. 195-212, 2011. 

UAIENE, R.N.; ARNDT, C.; MASTERS, W.A. Determinants of Agricultural Technology 

Adoption in Mozambique. Discussion papers, (67E), 1-29, 2009. 

 

http://www.custoseagronegocioonline.com.br/

