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ABSTRACT 
 
 Most of dairy cattle productions in Northeast of Thailand are small scale farming system and in the current 
time, sustainability of small scale dairy cattle production system is an interesting issue. However, learning about 
the sustainability of dairy cattle production system in farm, village or community levels are necessary for 
establishing and developing the indicators for sustainability evaluation. The purpose of this research was to find 
out the initial indicators of the sustainability in dairy cattle production of small holders by community based 
participation which was a partial stake holder that joined mainly for establishing the indicators. This research 
was conducted in Sisaket province, Northeast of Thailand by using participatory action research (PAR) and data 
collection by focus group discussion (FGD), in-depth interview and participatory workshop. The results 
revealed that the common vision of the community views on the sustainability in dairy cattle production system 
of small holders, consisted of 6 components in : 1) high yield production; 2) production with continuity and 
persistency; 3) production as the main occupation with marginal profit; 4) low cost production; 5) production 
under strengthened grouping; and 6) production with environment conservation. The indicator numbers of the 
sustainability in dairy cattle production system of small holders were totally 50 indicators and they could be 
classified by perspective system components as follows; the indicators of input, process and output with the 
numbers of 25,15 and 10 indicators, respectively. 
 
Keywords: Sustainability indicators, Small holder farmers, Dairy cattle production system, Community 

participation, Sisaket province. 
 
Introduction 
 
 Dairy production in Thailand has been promoted effectively since 1961 by collaboration from the 
government of Denmark in establishing Thai-Danish Dairy Farming in Saraburi province and then there were 
the implementation of dairy farming in various areas. In Northeast of Thailand, dairy production has launched in 
1979 in Khonkaen province (Wongpralab et al., 1998) and then dairy production extension has been conducted 
and currently dairy production has been widely increased in this region (Chantalakhana, 1995a). Most of dairy 
farmers in Northeast of Thailand began to raise dairy cattle under the promotion and extension of government 
projects and policies (Wongpralab et al.,1998; Wongsaman, 1997) by raising under small scale farming system 
or under the integrated agricultural system by animal raising and diversified with plant cultivation 
(Chantalakhana and Sakunmun, 2002) most of small holders raised 1-10 heads of dairy cattle (Chantalakhana, 
1995a). Dairy cattle raising of the farmers, some of them succeeded and others failed in this business. The past 
decade informed that the sustainable agriculture which was the agricultural production for necessity and need of 
human beings while conserving and enriching the quality of environment including the natural resource 
conservation (Chantalakhana, 1995b) these interested trends to animal production particularly in dairy cattle 
production and the farmers accepted view of sustainable agriculture to solve their problems. Mankeb and (2002) 
conducted the research to study the future view of sustainable agriculture in Thailand and suggested that there 
should be the research to establish the indicators for sustainability evaluation in the local field or farmer level 
because the indicators would reveal the results of sustainable agriculture of each farmer. Furthermore, the 
process for establishing and developing the indicators of sustainability should be operated by participatory 
action research (PAR) and the sustainability in dairy cattle production system (DPS) of small holders had not 
been studied yet, therefore the research to study on the sustainability in DPS of small holders was necessary to 
establish and develop the indicators for sustainability evaluation to find out the approach for developing the 
DPS of small holders to be sustainable and continuous in local areas. Sisaket province has begun seriously in 
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dairy cattle production and promotion since 1992 by operating in Nonghai sub-district, Muang district, Sisaket 
province, and the dairy farmers has continued their farms since1992 until this current time. However, the dairy 
production of small holders was not fairly successful (Nuntapanich and Sapanan, 2005) therefore the study to 
know that dairy cattle production of small holders was sustainable or not, how many factors that influenced on 
the sustainability in DPS of small holders, so the sustainability evaluation of small holders in Sisaket province 
should be conducted. But before the sustainability evaluation would be operated, the establishing and 
developing of the indicators of sustainability should be initially conducted for applying as the evaluation tools. 
This research had a purpose to search the initial indicators or long-list indicators of the sustainability in DPS of 
small holders by using PAR in the community, and to find out the approach and tools for sustainability 
evaluation. 
 
Materials and Methods 
 
 This study was the participatory action research, by using the techniques of focus group discussion, in-
depth interview and participatory workshop by these following steps and processes: 
1) The analysis and specification of the persons who were the stake holders in dairy cattle production in local 

areas and who would be participatory persons for establishing the indicators, all of them would be the 
samples in this study. 

2) The specification of the scope of views of sustainability in DPS of small holders by focus group discussion 
and in-depth interview with the samples for indicating the scope of views of sustainability under the ideas 
of the sample group. 

3) The focus group discussion was conducted for 3 times, by the sample group was the small holders in dairy 
farming in Nonghai sub-district, Muang district, Sisaket province where was the dairy farming area of 
Sisaket province since the beginning of project of dairy cattle promotion (Royal Project in Northeastern 
Thailand) in 1992 till the current time, the scope of questions were as following; 1) What was the meaning 
of the sustainability in dairy cattle production system of small holders? 2) How were the patterns or 
characteristics of the sustainability in dairy cattle production system of small holders? 3) What were the 
factors or components in sustainable dairy farming and production of small holders? 

4) The in-depth interview was conducted by interview the key informants with the same scope of questions as 
focus group discussion, the key informants was 6 small holders in Nonghai sub-district who were classified 
as following; 1) Two of small holders who raised the dairy cattle since the beginning of project (in 1992) 
until the current time with the experience of dairy farming for more than 10 years. 2) Two of small holders 
who raised the dairy cattle with the experience of dairy farming about 5 - 10 years. 3) Two of small holders 
who raised the dairy cattle with the experience of dairy farming less than 5 years. 

5) The development of common vision and the specification of the characteristics of sustainability in DPS of 
small holders were conducted by the participatory workshop for one time by the participation of the stake 
holders with the number of 64 persons. 

6) The specification of the indicators of sustainability in DPS was conducted by PAR for two times, in the first 
PAR conduction there were 52 persons who participated for searching the indicators of sustainability by the 
participants reflected from the characteristics of sustainability under the scope of common vision that was 
previously specified, and in the second PAR conduction there were 67 participants who participated for 
testing and confirming the fixed indicators. 

7) Most of the data were the qualitative data, so the analyses of data were conducted separately, the data from 
focus group discussion and in-depth interview would bring back for content analysis while the data from 
PAR conduction would be arranged by grouping and concluding by using tools and techniques for data 
collection and analysis such as mind mapping and concept mapping. 

8) This research was conducted in Nonghai sub-district, Muang district, Sisaket province in Northeast of 
Thailand during October 2006 - September 2007.  

 
Results And Discussion 
 
1. Analysis and Specification of the Stake Holders: 
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  The analysis and specification of the persons who would be the stake holders in dairycattle production in 
local areas and who would be participatory persons for establishing the indicators of DPS of small holders in 
Sisaket province, the result of analysis found that the stake holders could be classified into two groups; 1) direct 
stake holders and 2) indirect stake holders (the details were shown in Table 1). 

 
Table 1: The stake holders in dairy cattle production system of small holders in Sisaket province. 

Type of the stake holders Agency /person Type of work and stake 
1. Direct stake holders 1.1 Small holders of dairy farming in Nonghai 

sub-district, Muang district, Sisaket province 
- dairy farming as main occupation/additional 
career 
- income from dairy raising 

1.2 Sisaket Dairy Cooperative - purchasing whole milk from the members (small 
holders) 
- selling feed, medicine and production factors 
- income from selling and buying commodities 

2. Indirect stake holders 2.1 Office of Livestock 
Development in Sisaket rovince 

- dairy production extension and promotion 

2.2 Office of Cooperative  
Promotion in Sisaket province 

- grouping and cooperative conducting promotion 

2.3 Sisaket College of 
Agriculture and Technology 

- purchasing milk products from Sisaket Dairy 
Cooperative 

2.4 Nonghai sub-district 
Organization of Administration 

- Grouping promotion for small holders 
- whole milk was a products of sub-district 

2.5 the general people who did not raise the 
dairy cattle in this 
Community 

- negative impact viz. pollution and agricultural 
damage from dairy cattle 
- positive impact viz. cattle manure was used as 
organic fertilizer in the community 

 
2. Views of Small Holders on the Sustainability in DPS of Small Holders: 
 
 The views of small holders on the sustainability in DPS of small holders them self were grouped and 
classified into 5 aspects as following as 1) economic view of dairy farming as a main stable occupation, income 
obtaining and low production cost, competitive performance and ability in marketing including self-supporting 
in marketing system which were the important view of small holders whereby they showed the view by 
expressing that “If we produced milk but could not sell, there were no markets so there were no success for 
earning and living, finally we must stop the farming and at last there were no sustainability anymore” or “If the 
production cost was expensive while obtaining low income, we could not earn our lives from dairy farming we 
must find the other careers”, 2) continuity view of dairy cattle production, small holders emphasized that the 
sustainability of dairy farming was based on the continuity of production, occupation existing and succeeding, 
and small holders defined the sustainability in this point by expressing that “Dairy cattle production was a good 
occupation, it could be done for self earning and supporting if small holders had the attention, time and 
responsibility so dairy farming could obtain the income for supporting the study of their offspring, but the next 
generation was not interested in dairy farming, no one would succeed on the dairy production so the cattle 
would be sold and at last there were no sustainability of dairy farming”, 3) production view of dairy production 
techniques, small holders had wide vision in this point and believed that it was an important factor that 
influenced on the sustainability because if small holders could produce high yield and good quality milk by the 
efficient production process with low cost production, good pasture and sufficient amount of forage crop and 
using of local feedstuffs, having good breeds of dairy cattle, there were suitable numbers of dairy cattle and ratio 
of milking cows to total cattle including disease prevention that integrated with local wisdom, and this 
production view could effectively related to economic view, 4) social view of dairy farming, small holders had 
ideas on the sustainability by creating the strengthened group, knowledge learning and exchanges, participation 
in group or organization especially in cooperative that supported the authority in business competition whereby 
small holders expressed that “If farmer group or cooperative were not strong, dairy farming would be failed 
because cooperative was a main place for buying and selling commodities” or “Cooperative would be vigorous 
and available if the members had participation in decision making and learning exchanges forever”, furthermore 
small holders view additionally on the situation of small farmers, family and related government agencies such 
the statement of small holders as “Dairy farming was a good occupation and could gain appropriate income if 
farmers were industrious, endurable and faithful to this occupation so the main factor in dairy farming was small 
holders himself” or “Dairy farming could be successful because the partial promotion from the government 
agencies which function continuously since the beginning till current time” and 5) environment view in dairy 
farming, small holders showed point of view that the sustainability would be existed if dairy production did not 
cause the pollution to environment, farmer health and consumers which these views were brought to set the 
scope of view of sustainability for creating and developing the common vision of the community that fit with 
the scope of view of the agricultural sustainability which studied by Reijintjes, et al., (1992) and reported that 
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the views of point on the agricultural sustainability consisted of techniques, social, economic and environment 
views. 
 
3. Common Vision of Community on the Sustainability in DPS of Small Holders: 
 
 From the scope of views of sustainability in DPS of small holders by focus group discussion and in-depth 
interview with the samples could obtain input data for creating and developing the common vision of the 
community by PAR conductions, the results found that the common vision of the community consisted of 6 
components in 1) high yield production, 2) production with continuity and persistency 3) production as the main 
occupation with marginal profit, 4) low cost production, 5) production under strengthened grouping, and 6) 
production with environment conservation, the details of characteristics of sustainability in each component 
were shown in Table 2. 

 
Table 2: Component of common vision of the community and characteristics of the sustainability in DPS of small holders. 

Scope of view of 
small holder ideas 

Components of common 
vision of the community 

Definition of the 
Characteristics 

Economic and production 
technique views 

High yield production High milk yield and good quality effect on the worthwhile income, 
the factors of production consisted of appropriate breed, good 
quality feed, techniques of production and ability of farmers 

Continuity view of Production Production with the 
continuity and persistency 

Production with the continuity and succeeding for the next 
generation 

Economic view Production as main 
occupation with marginal 
profit 

Production system with the stability of marketing and making fair 
income, applying as main occupation, proud occupation and self-
supporting 

Economic and production 
views 

Low cost production Production system with low cost and obtaining profitable income, 
using local feedstuffs and growing forage crops that sufficient for 
dairy cattle need 

Social view production under 
strengthened grouping 

Sustainable production system with the strengthened grouping and 
function as the dairy cooperative by having good administration 
and transparency, having good business plans for increasing income 
and reducing cost 

Environment view production with environment 
conservation 

Production system with environment conservation without making 
pollution from the waste (manure and urine), good products without 
chemical substances and antibiotics 
Residues 

 
4. Indicators of Sustainability in DPS of Small Holders: 

 
 From the common vision and the characteristics of the sustainability in DPS of small holders that the 
community indicated and reflected as the indicators of sustainability by PAR and participatory workshop and 
there were totally 50 indicators which could be classified by perspective system component as following as; the 
indicators of input process and output with the numbers of 25, 15 and 10 indicators or as 50, 30 and 20 % of 
total indicators, respectively that were shown in Table 3. From the developed indicators by PAR, if they were 
classified based on the participated attitude and vision of the sustainability in DPS of small holders, the results 
of this research showed that the indicator number of productivity and economy were in highest and higher level 
with 17 and 16 indicators respectively or as 66 % of total indicators (Table 3). The main reason of the stake 
holders that emphasized on the production techniques because if the production process was developed and 
efficient, it would effect on the increased milk yield and income which related to the sustainability. The 
indicators of productivity would relate to the indicators of economy which the stake holders responded in PAR 
public meeting that if the farmers could produce efficiently it would decrease cost of production or increase milk 
yield and obtain higher income, similarly as the report of Chantalakhana and Skunmun (2002) concluded that 
the development of dairy production in Thailand would need successful factors which one of them was 
production techniques. Suwat (2001) studied on the dairy farmer’s view in the factors of dairy production in 
Mahasarakham province and found that the most effective factors for dairy production were 13 factors while 8 
of them were the factors of dairy production technique and economy. This research found that the indicators of 
social view were 10 indicators or as 20 % of total indicators which were recommended by the stake holders for 
developing the indicators of social view and they were mainly grouped into 2 aspects as 1) farmer and family 
related factors and 2) related factors with group, organization and related agency which similarly as the report of 
Nahed et al., (2006) that assessed the sustainability of milk goat production in the south of Spain and found that 
the indicators of farmer and family related factors was the appropriate age of farmer which was similar with this 
research and the stake holders showed point of view that the appropriate age of farmer would effect on the 
potential of dairy cow farming. The indicators of social view was composed of farmer learning by knowledge 
exchange in farmer group, training course and study trip which caused on the success of dairy farming 
(Chantalakhana and Skunmun, 2002; Suwat,2001). The indicators of participatory decision of farmer in the 
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group and work hour of farmer which the farmers informed that if work hour of farmer was so long although the 
dairy farming succeeded but their health were poor due to work hard this was not the sustainability. Including 
the indicators of the number of dairy farmers in the community, continuity of offspring learning, membership of 
farmers group or cooperative and related agencies for dairy promotion were the indicators of social view and the 
details were on table 3. The indicators of the continuity of dairy production, the stake holders confirmed that the 
continuity of dairy production was sustainability of farmer, these indicators were composed of the remained 
farmer percentage and occupation transfer to offspring. The indicators of environment view were comprised of 5 
indicators (10 % of total indicators), these indicators were divided as general condition of dairy farm, water 
resource, farm location and the distance of farm to urban and the impact of dairy farming especially animal 
waste were shown on Table 3.  
 
Table 3: Classification of the indicators of sustainability in DPS of small holder by system component perspective. 

Scope of view of 
small holder ideas 

Indicators of sustainability In DPS of small holder 
System component 

Perspective 
Input Process Output 

Production view of dairy 
production techniques 

No. of entire pasture area  - - 
No. of pasture are/head  - - 
No. of total cattle  - - 
No. of milking cow  - - 
Percentage of no. of good breed cattle (appropriate breed)  - - 
Local sources of roughage  - - 
Local sources of concentrate  - - 
Knowledge of dairy production  - - 
Amount of agricultural waste used as roughage  - - 
Amount of used chemical fertilizer in farm/year  - - 
Concentrate feeding / 1 kg of milk yield (MY)  -  - 
Conception rate -  - 
Average no. of open day -  - 
Ratio of milking cow to total cattle -  - 
Production system (single or integrated production -  - 
Average no. of cows infected with mastitis/farm -  - 
Rate of mortality in farm - -  

Economic view of dairy 
farming 

No. of occupied area  - - 
No. of area for planting cash crop but not forage crop in farm  - - 
Sources of capitals for dairy farming  - - 
Average milk yield / head - -  
Extra income exception of dairy Farming  - - 
No. of total labors/household  - - 
No. of hirelings  - - 
Production cost/ 1 kg of MY -  - 
Farm record and accounting -  - 
No. of times of rejected whole milk for year round -  - 
Percentage of farms which whole milk was rejected for year 
round 

-  - 

Dairy farming income/year - -  
Profit of group or cooperative - -  
Extra income from agriculture exception of dairy farming - -  
Average whole milk price/kg. - -  
Amount of dividend - -  

Continuity view of dairy 
cattle Production 

Percentage of existed small holders since the beginning of project  - - 
Succeeding the dairy farm to the offspring - -  

Social view of dairy 
farming 

Age of small holders/dairy cattle raiser  - - 
Grouping or members of cooperative  - - 
No. of members or households that raised dairy cattle  - - 
No. of times that government agencies come to farm for 
promotion 

 - - 

Working hours in Farm -  - 
No. of study trip for year round -  - 
No. of training course attendance for year round -  - 
Knowledge learning and exchanges in group -  - 
Participatory decision making in group -  - 
No. of off springs that could continue to further study - -  

Environmental view in 
dairy farming 

Distance of farm location to town  - - 
Climate and location condition of farms  - - 
Water reservoir in farm area  - - 
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Depth of underground water  - - 
Waste from dairy farming - -  

Total number (%) 50 (100%) 25 (50 %) 15 (30 %) 10 (20 %) 

 

 
 
Fig. 1: The steps of research process for establishing the indicators. 
 
Conclusion: 
 
 The establishing and developing the indicators of sustainability in DPS of small holders by using PAR were 
conducted by classifying the stake holders in the community, techniques of participation was emphasized on 
participatory workshop, concept mapping and reflecting the common vision of small holders and stake holders 
in the community by the concentration on participant sample centralization. The results concluded that small 
holders had 5 views on the sustainability viz. economic, continuity, production, social and environment views. 
From these 5 views of small holders, the community brought them to specify the common vision of 
sustainability in DPS of small holders and reflected to 50 indicators of sustainability and they could be classified 
by perspective system properties as the indicators of productivity, stability, equity, autonomy and solidarity. The 
indicators were evaluated and developed as the tools for the sustainability evaluation, and further the researchers 
would evaluate the sustainability in DPS of small holders by these developed tools. 
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