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Analysis of livestock farming pollution control in ecologically sensitive areas
through socio-ecological lens: A case of the water sourcing buffer zone of Xiqin
Water Plant in Nanping City, Fujian Province

DU Yangiang', SUN Xiaoxia®, XU Jiaxian', SU Shipeng'

(1. Institute of Sustainable Development, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Institute of
Agroecology, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract In livestock pollution control, the attitudes and behaviors of various stakeholders have not only been influenced by
ecological and economic conditions and their interrelationships, but also directly affected the effectiveness of pollution
management which is critical for sustainable development in rural regions. In order to improve the effectiveness and public
participation in livestock pollution control in ecologically sensitive areas, this study explored a new idea of governance to
effectively control pollution from livestock farms through socio-ecological lens by using the water sourcing buffer zone of
Xiqin Water Plant in Nanping City (Fujian Province, China) as a case study. The Mitchell scoring method was used to identify

and classify stakeholders. A theory-driven analytical framework was formulated to examine the differences in ecological,

* (2012ZX07601003) (RBF/SSRC-CEHI/2012-05-06) (6112C0600)
(2014R0017)

** E-mail: sushipeng@tsinghua.org.cn

E-mail: dyqiang2088@163.com
:2013-12-08 :2014-04-14



7 : 867

social and economic desires among different stakeholders, the relationship networks of pig farmers, village committee
members and the general public, and the roles and impacts of these stakeholders in pollution governance. This framework was
tested in an empirical analysis using data collected through face-to-face interviews and direct observations of 13 village
committees and 111 households in the water sourcing zone of Xiqin Water Plant. Tobit regression was used to identify the
factors influencing the attitudes of stakeholders toward pollution control in pig farming. Logistic regression was used to
determine the factors influencing the behavior of stakeholders in controlling pollution. The results showed that the social,
economic and ecological desires of stakeholders and their social networks had statistically significant impacts on governance
decisions-making. Attitudes toward pollution control differed across stakeholders — pig farmers, upstream inhabitants and
village committees preferred economic development while downstream inhabitants and village committees favored
environmental protection. Village committees had significantly higher attitude scores in supporting pollution control than the
inhabitants and pig farmers. Individual attitude scores varied significantly with gender, desire type, education and age. Females
and the elderly had a weaker desire for pollution control and the higher education folks showed more positive attitude toward
pollution control. While the attitude of stakeholders was not correlated with behavior in pollution control, the desire and
relationship with pig farmers significantly affected behavior. Stakeholders with weaker desires were more likely to choose
active participatory behavior in pollution control. Then stakeholders with closer relationship with pig farmers were less likely
to choose active participatory behavior. The lack of public participation because of negligence of ecological, economic and
social desires, and obstruction from local social relationship networks impeded pollution control in pig farming in the study
area. A new livestock pollution governance approach was proposed, which sought the transformation of government-led
pollution control systems into shared multi-stakeholder governance systems by taking into account the ecological, economic
and social desires of stakeholders and local social relationship networks, balancing the interests of different stakeholders and
taking advantage of local social networks. Strengthening education, promoting the participation of the elderly and women in
decision-making and establishing mechanisms for total village pig control, upstream-downstream ecological compensations,
tradable pig emission permits and eco-certified pig raising subsidies could guide the attention of stakeholders for
environmental benefits. Environmental protection advocacy, training and guidance focused on local clan organizations, elderly
associations, civil society organizations, farmers’ cooperative organizations and village elites could promote the overall social
networks to more effectively support pollution control.

Keywords Ecologically sensitive area; Water sourcing buffer zone; Livestock pollution control; Stakeholder; Desire and
behavior; Social relationship
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Table 1 Classification of stakeholders in the livestock pollution control

Stakeholders Legality Authority Urgency Type

Upstream towns 4 v 4 Definitive

Government Downstream towns 4 v Critical
Upstream V4 V4 V4 Definitive

Village committee Downstream 4 V4 Critical

Upstream 4 Y4 Critical

Public Downstream 4 Request
Pig raising farmers v V4 V4 Definitive

Water plant V4 V4 Critical

NGOs Environmental NGOs V4 Request

s NGOs , NGOs
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Fig. 2 Needs and influences of stakeholders on pollution control in pig farming
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In the figure, the dotted lines represent the needs of stakeholders, and the

solid lines are influences of stakeholders. Some members of village committee refer village committee number raising pigs. Amount of
livestock of the large farm is >100, that of the household farm is < 100 according to the Record Management of the Livestock and Poultry

Farms in Fujian Province.
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Table 2 Scores and dimensions of stakeholders’ attitudes toward pollution control in pig farming
Dimension
Stakeholder Attitude Cognition Affection Behavior
Pig farm 2.90 2.27 3.33 2.35
Upstream publics 3.00 2.97 3.35 2.30
Downstream publics 2.80 2.63 3.25 2.15
Upstream village committee 3.60 3.88 2.93 3.64
Downstream village committee 3.40 3.90 2.47 3.49
2.2.2 ; X1,0=,1= )
, (X2) (X3) (X4)
(X5, 0= 1= = )
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Table 3 Tobit regression results of influence factors on individual stakeholder attitude to pollution control in pig farming

Factor Coefficient Standard error z Z-statistic Probability
Gender (X1) 0.078 6 0.031 8 2.469 6 0.013 5
Age (X2) 0.007 0 0.000 4 19.793 7 0
Education level (X3) 0.022 5 0.002 7 8.254 0 0
Income (X4) 8.32E-07 5.07E-07 1.643 2 0.100 3
Interest type (X5) 0.027 9 0.009 8 2.8397 0.004 5
2.3 , , 7 5.0%
, 22.5%
: (16.1%)
(6.4%) : 27.0%
, (13.5%) (13.5%)
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Table 4 Reasons for not reporting pollution from pig farming of publics %
Nogportos | Comler | Fee  Fermgnddboneed Kootz o
Upstream publics 19.4 16.1 16.1 22.6 22.6 3.2

Downstream publics 6.7 10.0 10.0 23.3 40.0 10.0
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Table 5 Logistic regression of factors influencing stakeholders’ participation behavior in pollution control of pig farming
(B) Wald »
Estimated value (B) Standard error Wald value df Exp (B)
Constant 0.828 0.506 2.680 1.000 0.102 2.290
Attitude —0.335 0.477 0.492 1.000 0.483 0.716
Interest type —0.832 0.319 6.793 1.000 0.009 0.435
Relationship —0.760 0.290 6.860 1.000 0.009 0.468
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