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ABSTRACT 

The top-down public agricultural extension system in China and its early commercialization reforms 

during the 1990s have left millions of farmers without access to extension services. A pilot inclusive 

agricultural extension system was introduced in 2005 to better meet the diverse needs of small-scale 

farmers. Three key features of the experiment are (1) inclusion of all farmers as target beneficiaries, (2) 

effective identification of farmers’ extension service needs, and (3) an accountability system to provide 

better agricultural extension services to farmers. This paper describes design of the reform initiative and 

examines its effect on farmers’ access to extension services. Based on farmer-supplied data from six 

counties for the years 2005 to 2007, this paper shows that inclusive reform initiatives significantly 

improve farmers’ access to and acceptance of agricultural extension services as well as their adoption of 

new technologies. Implications for further reforms to the agricultural extension system are also discussed. 

Keywords:  agricultural extension, farmers’ technology needs, accountability system 
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1.  BACKGROUND 

Many countries established their agricultural extension systems in order to realize their national food 

security goals (Swanson 2006; Umali and Schwartz 1994, 1997; Hu et al. 2009). Through the combined 

efforts of international organizations and national governments, by the 1980s most Asian developing 

countries and some on other continents had successfully improved their food security (Swanson 2006). As 

a result, government support for public research and extension in most countries began to fall in the late 

1980s (Swanson 2006; Huang et al. 2000; Huang, Hu, and Rozelle 2003).  

Budget problems, however, have forced many countries to reform their public agricultural 

extension system (Feder, Willett, and Zijp 1999; Umali and Schwartz 1994). While in Europe these 

reforms took the form of privatization, in some developing countries they involved decentralization and 

commercialization (Umali and Schwartz 1994, 1997; Anderson and Feder 2003; Rivera, Qamar, and 

Crowder 2001; Hu et al. 2009). Previous studies have shown that privatization reform had resulted in 

farmers’ losing access to public agricultural extension services (Cary 1998; Lindner 1993; Umali and 

Schwartz 1994, 1997; Feder, Willett, and Zijp 1999). Klerkx and Leeuwis (2008) argued that, due to 

market and systemic failures, both buyers and sellers experienced constraints in effecting transactions and 

establishing the necessary relationships to engage in demand-driven innovation processes. A study of 

China’s commercialization reforms found that the reforms had pushed government extension agents to 

sell more pesticides and fertilizers to farmers (Huang et al. 2001). Studies on decentralization reform in 

China’s township extension system found that the reform had caused government extension agents to 

spend too much time on administrative affairs other than extension (Hu, Huang, and Li 2004; Hu et al. 

2009). 

Market reform and globalization have prompted small-scale farmers to change their traditional 

production structure, which often requires a more diversified extension service (Rivera, Qamar, and 

Crowder 2001; Klerkx and Leeuwis 2008). High-value agricultural production and off-farm jobs have 

become major opportunities for farmers to escape rural poverty. This change has made the traditional 

institutional arrangement of public extension less effective in delivering services to farmers. Because the 

institutional goal of a public agricultural extension system is to realize the nation’s food security, services 

to farmers engaged in high-value agricultural production are not a priority in many developing countries. 

Consequently, the traditional agricultural extension system is not always set up in such a way as to 

support farmers’ demands for diversified services.  

China is an interesting case in the evolution of agricultural extension reform. Its top-down 

agricultural extension system played a significant role in promoting technological progress and 

agricultural output growth in China during the 1980s (Zhu 1995; Fan 2000; Huang and Rozelle 1996; 

China, Ministry of Agriculture 1999). Beginning in the late 1980s, the Chinese agricultural technology 

extension system has encountered many challenges as further market reforms have been introduced in the 

country. As in other developing nations (Umali and Schwartz 1994, 1997; Feder, Willett, and Zijp 1999; 

Kidd et al. 2000), since the early 1990s the Chinese government has initiated reforms to partially 

commercialize the public agricultural extension system. The results of these reforms in China have been 

mixed (Hu, Huang, and Li 2004). One undesirable outcome of the reform is that many township-level 

extension organizations have collapsed and millions of small-scale farmers have difficulty in accessing 

the remaining agricultural technology extension services (Hu, Huang, and Li 2004; Ke 2005).  

In response to the mixed results of early reforms, China has started a number of new initiatives to 

promote a more demand-driven public agricultural extension system. In 2005, an inclusive public 

agricultural technology extension system was introduced in Pengzhou, Sichuan province; and Wuchuan, 

Inner Mongolia Autonomous Region (Hu et al. 2006; Chen and Shi 2008). The goal is to meet the diverse 

technology and marketing information needs of farmers at the village level by implementing better 

mechanisms for identifying their technology needs and by establishing an accountability system to 

encourage the extension staff to provide targeted services. Following initial successes, the reform model 

was embraced by the Chinese government and scaled up to another 25 counties in 2006. The objective of 

this paper is to describe the design of the inclusive reform initiative and to examine its effect on farmers.  
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2.  THE DESIGN OF INCLUSIVE VILLAGE-LEVEL PUBLIC AGRICULTURAL 
EXTENSION SERVICE 

China’s public agricultural extension system faced a series of problems in delivering its services to 

millions of farmers in the early 2000s (Hu, Huang, and Li 2004; Hu et al. 2009). Because of budget 

constraints and lack of incentive to deliver services, the technicians rarely visited villages to directly 

provide services to farmers (Hu, Huang, and Li 2004). A survey found that more than 80 percent of 

farmers did not meet any technician during the period 1996 to 2002 in the villages involved in the 

experiment (Cai and Hu 2009; Hu, Huang, and Li 2004). Technicians were typically allocating more time 

to non-extension tasks—regular local government administrative functions, commercial activities, and 

others—than to direct farmer services (Hu et al. 2009). Moreover, even for actual agricultural extension 

work, technicians largely focused on the grain sector and on designated demonstration farmers. This 

approach was not meeting farmers’ demand for diversified extension services, particularly the demands of 

small-scale and less educated farmers. 

2.1. Design and Implementation of Inclusive Extension Policy 

To overcome these problems, the Center for Chinese Agricultural Policy of the Chinese Academy of 

Sciences; the National Agricultural Technology Extension Service Center of the Ministry of Agriculture; 

and China–Canada Small Farmers Adapting to Global Markets Project, funded by the Canadian 

International Development Agency, designed and implemented a pilot inclusive public agricultural 

extension service reform program (called the INC initiative). The program randomly selected technicians 

to participate in the reform. The selected technicians (responsible agents or RAs) were required to provide 

extension services to farmers in certain randomly selected villages for which they were responsible 

(responsible villages or RVs) any time the farmers called them. Each RA’s responsibility covered a wide 

range of agricultural extension services, including plant protection; fertilizer use; technology related to 

seed, irrigation, machinery, and farm management; marketing information; and so on.  

The main objective of the INC initiative reform was to encourage RAs from township extension 

stations to take a more proactive role in meeting the diverse agricultural extension needs of small-scale 

farmers (Hu et al. 2006, Chen and Shi 2008). One of the main features of the INC initiative was the use of 

various approaches to identify farmers’ extension service needs. The Rapid Rural Assessment (RRA) 

approach is a participatory method used to identify farmers’ technology needs (Hu et al. 2007). During an 

RRA workshop in the RV, 20 randomly selected farm families completed a workbook that tracked their 

production practice problems, technology needs, and challenges. Another 20 randomly selected individual 

farmers in each RV completed a survey of their agricultural production activities. Based on the results 

from the RRA workshop and the survey, the farmers’ technology problems and needs for agricultural 

extension services were identified. The RAs for each RV constructed a plan for solving these identified 

problems and providing necessary services to the farmers. This plan was also one of the basic indicators 

for assessing each RA’s performance at the end of each year. 

To ensure that the RAs worked toward meeting the farmers’ diversified needs for extension 

services, the INC initiative included an accountability system. First, the RAs were required to provide 

services to all farmers in their respective RVs. The contact information of the RA was displayed on a 

banner in the village. Second, the INC initiative included a monitoring and evaluation component. The 

RA’s performance was assessed by an evaluation team that consisted of the pilot project leader and local 

government officials. The key performance indicators were the RA’s door-to-door services for all farmers 

in his or her RVs, summed up as these ―3A indicators‖: availability, whether the farmers in the RV met 

the RA in the past year; acceptance, whether the farmers in the RV accepted any service from the RA in 

the past year; and adoption, whether the farmers in the RV adopted the technologies provided by the RA 

in the past year. In accordance with this assessment, each RA was eligible to receive a bonus of up to 

CNY 4,000 a year.  
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The INC initiative reform programs were initially introduced in Pengzhou city (a county-level 

city) in Sichuan province and Wuchuan county in Inner Mongolia Autonomous Region (IMAR) in 2005. 

In each county, 5 villages were randomly selected initially in 2005 as pilot RV sites, an additional 5 

villages were randomly selected and added to the program in 2006, and 5 more villages were randomly 

selected and added in 2007. By 2007, then, 15 villages in each county were participating. Five technicians 

at the township level were also randomly selected as the RAs in each county. As a result, each technician 

(RA) was responsible for 3 villages (RVs) by 2007.  

At the end of each year, a team made up of project members and local officials evaluated each 

RA. The team interviewed 20 randomly selected farmers in each RV and used the 3A indicators to assess 

the RA’s performance. Based on the survey results and other records, such as farmers’ feedback, the 

evaluation team determined each RA’s bonus. 

After its successful implementation of the INC reform initiative in the two pilot counties, the 

Pengzhou government and the Ministry of Agriculture (MOA) initiated similar reform programs with a 

few modifications as described below. 

2.2. Pengzhou Government Reform Initiative 

Based on the pilot INC initiative, the Pengzhou initiative was introduced in 2006 by the city government. 

The initiative covered 9 villages in one township in 2006 (villages not involved in the INC pilotprogram) 

and then expanded to 130 villages, with 65 township agricultural extension technicians participating, in 

2007. Each technician was responsible for 2 villages. However, the extension agents were responsible for 

identifying the farmers’ needs based on their own individual informal survey, rather than through RRA as 

under the INC initiative. Although the agents were also required to provide public agricultural extension 

services to all farmers in the RVs, the target group was farmers selected for technology demonstration 

purposes. The maximum year-end bonus was CNY 3,000, as opposed to the CNY 4,000 in the INC 

initiative.  

2.3. MOA Pixian and Kalaqin Programs  

MOA introduced a similar policy initiative to 25 counties from 25 provinces in 2006 and 2007. By 2009, 

more than 300 counties had implemented the reform. This study selected two MOA reform pilot sites, 

Pixian county in Sichuan province and Kalaqin Qi (a county-level city) in IMAR, to study the impacts of 

the reform. These two counties both started the reform in 2006. While Pixian implemented the reform 

program in 2006, Kalaqin implemented in 2007. Unlike the INC initiative and the Pengzhou initiative, 

MOA’s reform program covered all extension staff and all villages in the county. Both Kalaqin and 

Pixian used service contracts with the extension agents and provided public agricultural extension 

services to the selected farmers.  

The MOA reform differed from the INC initiative in several ways. First, an attempt was made to 

include the county-level extension agents in the reform initiative. Separate service contracts were 

designed for the county- and township-level extension agents with the MOA initiative. They 

were required to work together to provide door-to-door technology services to pilot villages. 

Second, farmers’ technology needs were identified through a questionnaire rather than the RRA method. 

The results of the questionnaire were incorporated into the services provided by the agents. Third, while 

the MOA reform also provided services to all farmers, the target group was the model farmers selected for 

technology demonstration purposes. Fourth, local government provided extra operational funds to 

encourage agricultural extension agents to go to the villages. In Pixian, for example, an operational fund 

in the amount of CNY 5,000 per year was provided for each responsible agent. Fifth, extension agents 

were assessed jointly by their work units and the selected farmers. The performance assessment was 

linked to agents’ promotion. 

The basic design and features of these reform initiatives are summarized in Table 1.
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Table 1. INC and other initiatives to reform the Chinese agricultural extension system at the village level, 2005–2007 

Name of 

Reform 

Initiative 

 

Target Groups/ 

Commodities/Services 

Identification of 

Farmers’ Needs  

 

Accountability System for 

Extension Agent  

 

Monitoring and 

Evaluation 

Incentive  

Mechanism 

Location and 

Year Started 

INC 

- All farmers in the village 

- All crops and livestock 

- All services related to crop 

and livestock activities 

 

- Design appraisal 

form for identifying 

farmers’ extension 

needs 

- Randomly select 

farmers to attend 

the focus group 

- Hold discussion 

among the experts 

to identify the 

farmers’ technique 

problems  

- Compile 

information on 

farmers’ technique 

needs 

- Hold technique 

training with 

farmers to confirm 

farmers’ technique 

needs 

- Individually based 

- Responsible for 

extension at three 

villages 

- Participate in the needs 

assessment for farmers 

- Provide effective 

services to meet 

farmers’ needs 

- Ensure farmers’ access 

all the time (24-hour 

telephone access) 

- On-call services for 

emergent problems  

- Percentage of farmers 

visited in the 

responsible villages 

based on a survey of 

randomly selected 

farmers 

- Number and types of 

technique services 

provided based on a 

survey of randomly 

selected farmers 

- Responsiveness for 

emergent issues 

- Number of technique 

problems solved 

- Number of demo 

farmers 

- Number of calls made 

to the monitors 

- Year-end performance 

assessment by project 

leader and local 

government 

- Subsidies for travel 

and telephone 

expenses for 

providing advisory 

service 

- Year-end bonus in 

range of CNY 0–

4,000  

- Pengzhou, 

Sichuan; and 

Wuchuan, 

IMAR 

- Started in 

2005 
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Table 1. Continued 

Name of 

Reform 

Initiative 

 

Target Groups/ 

Commodities/Services 

Identification of 

Farmers’ Needs  

Accountability System for 

Extension Agent  

Monitoring and 

Evaluation 

Incentive  

Mechanism 

Location and 

Year Started 

Pengzhou 

government 

- Demo farmers in the village 

- All crops and livestock 

- Technical services related 

to crop and livestock 

production 

 

- Select farmers for 

interview by 

extension agent 

(not random) 

- Identify technique 

problems of those 

selected farmers 

 

- Individually based 

- Responsible for 

extension in three 

villages 

- Participate in the needs 

assessment for farmers 

- Provide effective 

services to meet 

farmers’ needs 

- Ensure farmers’ access 

all the time (24-hour 

telephone access) 

- On-call services for 

emergent problems  

- Percentage of farmers 

visited in the 

responsible villages 

- Number and types of 

technique services 

provided  

- Responsiveness for 

emergent issues 

- Number of technique 

problems solved 

- Number of demo 

farmers 

- Number of calls made 

to the monitors 

- Year-end performance 

assessment by project 

leader and local 

government 

 

- Subsidies for travel 

and telephone 

expenses for 

providing advisory 

service 

- Year-end bonus in 

range of CNY 0–

3,000  

- Pengzhou, 

Sichuan 

- Started in 

2006 
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Table 1. Continued 

Name of 

Reform 

Initiative 

 

Target Groups/ 

Commodities/Services 

Identification of 

Farmers’ Needs  

 

Accountability System for 

Extension Agent  

 

Monitoring and 

Evaluation 

Incentive  

Mechanism 

Location and 

Year Started 

MOA Kalaqin 

 

- Demo farmers in the 

village 

- Special crops  

- Technical services related 

to special crops 

 

- Team of county-

level extension 

staff designs 

questionnaire  

- Individual farmers 

complete the 

questionnaire 

- County-level 

extension bureau 

assesses farmers’ 

technique needs 

- Station-based 

- Township extension 

agent provides door-to-

door services to demo 

farmers 

- Team of extension 

experts from the 

county-level extension 

bureau provides 

services during the busy 

season 

 

- Year-end performance 

evaluation of township 

extension station by the 

county agriculture 

bureau, township 

government, and clients 

(including the demo 

farmers) with relative 

weights of 50%, 30%, 

and 20% 

- Year-end performance 

evaluation of individual 

township extension 

agents by the county 

agriculture bureau, 

township government, 

and clients (including 

the demo farmers) with 

relative weights of 40%, 

30%, and 30% 

- Qualitative performance 

indicators  

- Performance 

evaluation linked to 

promotions of 

individual extension 

agents 

- Extension agents 

permitted to earn 

extra income by 

selling agricultural 

inputs 

- Kalaqin, 

IMAR 

- Started in 

2007 
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Table 1. Continued 

Name of 

Reform 

Initiative 

 

Target Groups/ 

Commodities/Services 

Identification of 

Farmers’ Needs  

 

Accountability System for 

Extension Agent  

 

Monitoring and 

Evaluation 

Incentive  

Mechanism 

Location and 

Year Started 

MOA Pixian 

- Specialized and demo 

farmers 

- All crops 

- Technical services related 

to special crops 

 

- Team of county-

level extension 

staff designs 

questionnaire  

- Individual farmers 

complete the 

questionnaire 

- County-level 

extension bureau 

assesses farmers’ 

technique needs 

- Station-based 

- Township extension 

agent provides door-to-

door services to demo 

farmers 

- Year-end performance 

evaluation of township 

extension station by the 

county agriculture 

bureau and township 

government with 

relative weights of 70% 

and 30%  

- Year-end performance 

evaluation of individual 

township extension 

agents by the county 

agriculture bureau, 

township government, 

and clients (including 

the demo farmers) with 

relative weights of 60%, 

10%, and 30% 

- Qualitative performance 

indicators 

- CNY 5,000 

operational fund per 

extension worker 

- 30% more 

transportation subsidy 

than the county 

agriculture bureau 

provides 

- Performance 

evaluation linked to 

promotions of 

individual extension 

agents 

- Pixian, 

Sichuan 

- Started in 

2006 

Source: Authors’survey.
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3.  SAMPLING, DATA COLLECTION, AND DESCRIPTION 

In order to examine the effects of INC reform initiatives, we conducted a farmer survey. Because the INC 

initiative covered 5 RVs in each county in 2005, 10 in 2006, and 15 in 2007, we chose to study all 

participating RVs for each year of the INC initiative. From the villages that participated in the Pengzhou 

government’s reform initiative, we randomly selected 9 in 2006 and 15 in 2007 for treatment in this 

study. We also randomly selected 15 reform villages from two counties that were involved in the MOA 

reform. 

For control villages, we randomly selected 15 non-reform villages from each INC county. 

Because the Pengzhou government reform initiative was also implemented in one of the two INC 

initiative counties, we use the same control villages for both initiatives that took place in Pengzhou. In the 

MOA reform initiative counties, Pixian and Kalaqin, all county villages were involved in the reform. 

Therefore we selected the two neighboring counties (Doujiangyan in Sichuan and Songshan in IMAR) as 

non-reform or control counties.  

From each village (both treatment and control), 10 households were randomly selected to be 

included in the survey from a list provided by the village leaders. A survey questionnaire was designed to 

collect information on the farmers’ access to technology services during the years 2005 to 2007. A team 

of four trained enumerators conducted a random survey in IMAR and Sichuan at the end of 2007 and the 

beginning of 2008. The sample includes 421 households in 2005, 914 households in 2006, and 1,395 

households in 2007. 

Backgrounds of studied areas, extension agents’ income, and agents’ service coverage are 

presented in Tables 2 and 3. On average, each village has about 400–900 households (column 3, Table 2), 

which is typical in the studied provinces. All farms are small. Average farm size (measured as arable land 

per household) ranged from 0.16 to 0.41 hectare in Sichuan in 2007 (last column, Table 2). Although per-

household land was larger in IMAR, it was still close to 2.5 hectares in Wuchuan, 0.38 hectare in Kalaqin, 

and 1.19 hectare in Songshan. The annual basic incomes (without year-end bonus) of the agents ranged 

from CNY 16,280 (about US$2,400) to CNY 26,420 (about US$3,900) (column 1, Table 3). The 

variation reflected the differences of local economic situations. Because of variations in the sizes of 

villages, the responsible number of households per agent also differed among locations (last column, 

Table 3). 

The changes in agricultural extension services are measured by 3A indicators. Availability is 

measured as the percentage of farmers in the village who met the RA in the past year. It measures whether 

or not the reform initiative created more chances for farmers to access the agricultural extension services. 

Acceptance is represented by two indicators, the percentage of farmers who received the services 

provided by the RA and the average number of services each farmer received from the RA in the past 

year. These two indicators measure the efficiency of the reform initiative. Higher efficiency would be 

indicated if more farmers received services and they received them more frequently. Similarly, adoption 

is also measured by two indicators, the percentage of farmers in the villages who adopted the RA’s 

services and the average number of services each farmer adopted from the RA in the past year. These two 

indicators measure the quality of the services. More farmers adopting the services and each farmer 

adopting more services would indicate that the agent’s services met farmers’ demand.  
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Table 2. Characteristics of the sample villages by reform initiative in 2007 

  

Type of reform initiative 

Number 

of sample 

villages 

 

Population 

per village 

Average 

number of 

households 

per village 

Arable 

land per 

village 

(hectares) 

Average 

arable land 

per household 

(hectares) 

 

INC reform initiative and control, non-reform comparison villages 

Wuchuan, IMAR       

INC initiative (reform villages) 15 1,722 431 1,119 2.54   

Non-reform (control villages) 15 1,597 435 1,075 2.46   

Pengzhou, Sichuan       

INC initiative (reform villages) 15 1,978 653 110 0.17   

Non-reform (control villages) 15 2,637 830 132 0.16   

Pengzhou government initiative, MOA reform, and control, non-reform comparison villages 

Pengzhou, Sichuan: Pengzhou initiative 15 2,077 654 117 0.17   

MOA reform initiative       

Reform county: Kalaqin, IMAR 15 2,289 584 237 0.38   

Control, non-reform county: Songshan, IMAR 15 3,350 861 789 1.19   

Reform county: Pixian, Sichuan 15 2,419 765 170 0.22   

Control, non-reform county: Doujiangyan, 

Sichuan 

15 2,136 654 200 0.41  

Source: Authors’ survey. 

Table 3. Extension agents’ income and their responsible land and households in 2007 

Type of reform initiative 

Agent’s 

annual 

income 

(CNY) 

Responsible 

arable land 

per agent  

(thousand 

hectares) 

Responsible  

sown area per 

agent  

(thousand 

hectares) 

Responsible 

number of 

farmer 

households 

per agent 

(thousands) 

INC reform initiative and control, non-reform comparison villages 

Wuchuan, IMAR     

INC initiative (reform villages) 21,550 3.07 2.87 1.53 

Non-reform (control villages) 16,280 0.56 0.54 0.33 

Pengzhou, Sichuan     

INC initiative (reform villages) 26,420 0.31 0.72 1.42 

Non-reform (control villages) 21,660 0.39 1.25 3.52 

Pengzhou government initiative, MOA reform, and control, non-reform comparison villages 

Pengzhou, Sichuan: Pengzhou initiative 21,970 0.29 0.73 1.56 

MOA reform initiative     

Reform county: Kalaqin, IMAR 20,120 0.41 0.37 0.84 

Control, non-reform county: Songshan, 

IMAR 
21,030 1.62 1.55 1.60 

Reform county: Pixian, Sichuan 24,680 0.37 0.62 1.52 

Control, non-reform county: Doujiangyan, 

Sichuan 
24,600 0.08 0.21 0.62 

Source: Authors’ survey. 

Note: The data for the INC and Pengzhou initiatives are based on the pilot villages; for MOA they are the countywide averages.   
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Table 4 shows the summary results of the changes in agricultural extension services received by 

farmers in the reform and non-reform villages. Results indicate that more farmers in each reform village 

had seen the RAs over the course of a year and had accepted and adopted the RAs’ services than in the 

control villages. For the INC reform initiative, the percentages of farmers who met extension agents were 

91.0 percent and 84.0 percent in Wuchuan and Pengzhou respectively, which were 71.5 percent and 47.4 

percent points higher than those who met their agents in the non-reform villages in the two counties 

(Wuchuan 19.5 percent and Pengzhou 36.6 percent). In the Pengzhou reform initiative, 68.3 percent of 

farmers met the RAs, which was 31.7 percent points higher than in the non-reform villages in the county 

(36.6 percent). The percentages of farmers who met the RAs in the MOA reform initiative were 89.7 

percent and 43.4 percent in Kalaqin and Pixian respectively, which were 21.8 percent and 16.4 percent 

points higher than those in the two control, non-reform villages in Songshan and Doujiangyan (67.9 

percent and 27.0 percent).  

All reform initiatives increased the chances of farmers’ receiving services from the RAs. The 

percentages of farmers who received services from the RAs in the INC reform initiative were 84.2 percent 

and 79.0 percent in Wuchuan and Pengzhou respectively, which were much higher than those in the non-

reform villages in the same two counties (18.8 percent and 34.6 percent). Similarly, the average numbers 

of services received per farmer in the INC reform initiative were 1.82 and 2.30 in Wuchuan and Pengzhou 

respectively, in both instances much higher than in the non-reform villages in the same two counties (0.22 

and 0.76). The percentage of farmers receiving services and the number of services received in the 

Pengzhou local government reform initiative were 57.2 percent and 1.28. These were 22.6 percent and 

0.52 more than in the non-reform villages in the county (34.6 percent and 0.76 respectively). On average, 

percentages of farmers who received services in the MOA reform initiative in Kalaqin and Pixian were 

84.5 percent and 36.1 percent, while they were only 64.2 percent and 25.0 percent in the two control, non-

reform counties (Songshan and Doujiangyan). Similarly, farmers in the MOA reform initiative in Kalaqin 

and Pixian received an average of 2.57 and 0.6 services, compared with 1.56 and 0.39 services in the 

control, non-reform villages in Songshan and Doujiangyan. 

Table 4. Services received and number of techniques adopted by farmers per year 2005–2007 

Type of reform initiative 

Availability: 

Have met the 

agents (%) 

 

Acceptance: 

Services received 
 

Adoption: 

Techniques 

adopted 

Percent 

(%) 

Number Percent 

(%) 

Number 

INC reform initiative and control, non-reform comparison villages 

Wuchuan, IMAR        

INC initiative (reform villages) 91.0  84.2 1.82  80.1 1.66 

Non-reform (control villages) 19.5  18.8 0.22  17.9 0.22 

Pengzhou, Sichuan        

INC initiative (reform villages) 84.0  79.0 2.30  74.3 1.93 

Non-reform (control villages) 36.6  34.6 0.76  35.6 0.73 

Pengzhou government initiative, MOA reform, and control, non-reform comparison villages 

Pengzhou, Sichuan: Pengzhou initiative 68.3  57.2 1.28  56.8 1.23 

MOA reform initiative        

Reform county: Kalaqin, IMAR 89.7  84.5 2.57  83.2 2.25 

Control, non-reform county: Songshan, IMAR 67.9  64.2 1.56  63.0 1.50 

Reform county: Pixian, Sichuan 43.4  36.1 0.60  35.1 0.46 

Control, non-reform county: Doujiangyan, 

Sichuan 

27.0  25.0 0.39  22.7 0.33 

Source: Authors’ survey. 
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All reform initiatives also induced adoption of more agricultural technologies introduced by the 

RAs. For example, on average, 80.1 percent and 74.3 percent farmers in the INC reform initiative in 

Wuchuan and Pengzhou adopted the new technologies provided by the RAs. These were 62.2 percent and 

40.7 percent points higher than in the non-reform villages in the same two counties (17.9 percent and 35.6 

percent). Farmers in the INC reform initiative villages adopted an average of 1.66 (Wuchuan) and 1.93 

(Pengzhou) new technologies, while these numbers in the non-reform villages in the same two counties 

were only 0.22 and 0.73. Similar results were also found for the Pengzhou local government reform and 

the MOA reform initiative in Kalaqin and Pixian, though their observed impacts were smaller than those 

found in the INC reform initiative villages.  
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4.  THE EFFECT OF INCLUSIVE PUBLIC AGRICULTURAL EXTENSION SERVICE 

4.1. Model 

To assess the effectiveness of public extension reforms in China, we used the 3A indicators with the five 

measures discussed above. The model below is designed to control for the effects of farmer characteristics 

and allow meaningful comparisons between the effects of different reform initiatives:  

  (1) 

where Aijkt is the effectiveness indicator variable for the kth farmer in the ith village (i = 1 or 2, indicating 

reform or non-reform village) in year t; Dj indicates the jth reform initiative: (1) INC initiative, (2) 

Pengzhou government initiative, or (3) MOA’s initiative. Ri is the reform experiment dummy, where Ri = 

0 is the comparison and Ri = 1 is the experiment; X is a vector of the characteristics of farmers and 

households. Yt is the year dummy and εijkt is the error term. The difference between βj and β0 is the effect 

of the reform i.  

4.2. The Model Estimation  

Five reform scenarios are included in the model specification of equation (1).  These are (1) the INC 

initiative in Wuchuan, IMAR, and its comparison; (2) the INC initiative and (3) the Pengzhou local 

government reform initiative in Pengzhou, Sichuan, and their comparison; (4) the MOA reform initiative 

in Kalaqin, IMAR, and its comparison in Songshan; and (5) the MOA reform initiative in Pixian, 

Sichuan, and its comparison in Doujiangyan. To avoid the problem of colinearity, a non-reform 

scenario—Wuchuan, IMAR—is used as a control variable while estimating the model. 

Household characteristic variables and year dummies are selected as control variables. Household 

characteristic variables include characteristics of both the household head and the household. Household 

head characteristics include age (AGE), years of education (EDU), and off-farm working days 

(OFFFARM). Household characteristics include whether there is a village cadre in the household 

(CADRE), household size (HSIZE), proportion of off-farm labor force (LABOR), residential area 

(HRSIZE), and arable land (LAND). Because the starting years of different reform initiatives are 

different, we control the starting year while estimating the model. The year dummies are 2005, 2006, and 

2007, with 2005 used as the control. 

The probit model (Maddala 1983) and zero-inflated Poisson (ZIP) model (Cameron and Trivedi 

1996; Cragg 1971; Greene 2002) are used to estimate equation (1). The probit model is used for 

dependent variables with a 0-1 indicator, the ZIP model for dependent variables with a discrete indicator. 

4.3. The Estimation Results 

The estimates of the probit model and the marginal effects (Maddala 1983; Greene 2002) are presented in 

Table 5, and the estimates of the ZIP model (Cameron and Trivedi 1996; Greene 2002) are presented in 

Table 6. Most coefficients are statistically significant at the 1 percent level, and their signs are as 

expected. For example, the coefficients of LAND are not statistically different from zero in all models 

estimated, which implies that the reform programs are size-neutral and therefore inclusive. The 

coefficients of AGE are not significant in the three probit models, but they are significantly negative in 

the two ZIP models. This indicates that the services provided by the RAs are the same for farmers with 

different ages. Compared to younger farmers, older farmers accepted services less often and adopted 

fewer new technologies. The positive sign of the coefficient for EDU in the probit model indicates that 

the higher the educational level of farmers, the more willing they were to accept the services and adopt 

the technologies that the agents supplied. However, coefficients for EDU in the two ZIP models are not 

significant. The positive coefficients of HRSIZE in all five models indicate that the larger a farmer's 

ijktijktjiktiijkt XDRA   )( 00
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house, the more likely that farmer is to receive and adopt agricultural services. A possible explanation is 

that a family with a larger house typically is more wealthy and influential. Not only could those wealthier 

households be more likely to attract more attention from the extension agents, but they may also express 

more desire for agricultural services. The positive coefficients for variable CADRE indicate that a family 

with one or more cadres was more likely to receive services from the extension agents and to adopt the 

new technologies. It is not unusual for a family with a village cadre to be the contact point for the 

extension agent in the village. The negative coefficient of OFFFARM is expected. It indicates that the 

more a household head works off farm, the less likely he or she is to get in touch with the extension agent 

and the fewer chances he or she has to accept and adopt services. 

All coefficients of the reform initiatives and non-reform comparisons are statistically significant 

at the level of 1 percent with the exception of the coefficient of variable Doujiangyan (Tables 5 and 6). 

Because the impacts are the differences between the coefficients of each policy initiative variable and its 

control, non-reform variable, Wald tests were conducted (rows 20–23, Tables 5 and 6). These tests show 

that, compared with the control scenarios, all policy initiatives have significant positive effects on 

farmers’ access to the RAs, likelihood of receiving the RAs’ services, and likelihood of adopting the 

services, after controlling for farmers’ characteristics. The impacts of the reform initiatives on access to, 

acceptance of, and adoption of extension services are presented below. 

1) Impacts of the Reform Initiatives on Availability 

The estimated results show that the reform initiatives had significant impacts on availability of 

the RAs’ services to farmers (columns 1 and 4, Table 5). Farmers from the villages with the INC reform 

initiative in Wuchuan (compared to non-reform, control villages in the same county) were 54 percent 

more likely to meet the RAs (row 1, column 4). Pengzhou farmers in the INC reform initiative were also 

31 percent more likely to meet the RAs (50 percent versus 19 percent in the control villages, rows 2 and 

3). The impacts of the Pengzhou Government and MOA initiatives were also statistically significant, but 

the impacts were lower than those found for the INC initiative. For example, farmers in Pengzhou under 

the Pengzhou government initiative increased their chances to meet the RAs by 22 percent (41 percent - 

19 percent in the control villages, rows 4 and 2), and farmers in IMAR and Sichuan under MOA’s 

initiative increased theirs by only 11 percent (48 percent - 37 percent, rows 6 and 5) and 17 percent (22 

percent - 5 percent, rows 8 and 7). These results may reflect differences in efforts and designs among the 

three initiatives, as presented in Table 1. The greater impact observed in the INC initiative may also be 

partially due to the pilot INC initiative receiving more attention than the subsequent scale-up in the 

Pengzhou government and MOA initiatives. 

2) Impacts of the Reform Initiatives on Acceptance 

The estimation results show that the reform initiatives had significant impacts on farmers’ 

acceptance of the agents’ services (columns 2 and 5, Table 5; column 1, Table 6). Farmers from the 

villages with the INC reform initiative in Wuchuan were 56 percent more likely to receive the RA’s 

services relative to the farmers from the control villages (column 5 row 1, Table 5). Farmers from the 

villages with the INC reform initiative in Wuchuan received services provided by the RAs 1.59 more 

times per year than did farmers in the control villages (column 1 row 1, Table 6). Farmers from the 

villages with the INC reform initiative in Pengzhou were 34 percent more likely to receive the agents’ 

services (53 percent - 19 percent, column 5 rows 2 and 3, Table 5), and also received the services more 

frequently (1.93 times per year as opposed to 1.47 times per year for the control villages, column 1 rows 2 

and 3, Table 6). 

Similar to the effects of the reform initiatives on farmers’ access to the services, the results of 

Wald tests (rows 22 and 23, column 5, Table 5; rows 22 and 23, column 1, Table 6) show that the reform 

initiatives also had significant impacts on the farmers’ acceptance of services in the Pengzhou 

government and MOA initiatives (column 5, Table 5; column 1, Table 6). Compared with farmers from 

non-reform, control villages in Pengzhou, under the Pengzhou government initiative 18 percent more 

farmers received the RA’s services (37 percent - 19 percent, Table 5). They also received services from 
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the RAs about 0.11 (1.58 - 1.47) more times per year. Similar findings are also found in the MOA 

initiative in Kalaqin and Pixian.  

3) Impacts of the Reform Initiatives on Adoption 

The estimation results show that there were also significant impacts on farmers’ adoption of 

technologies offered by the RAs (columns 3 and 6, Table 5; column 2, Table 6). Compared with farmers 

in the non-reform, control villages in Wuchuan, farmers in the villages with the INC reform initiative in 

Wuchuan were 56 percent more likely to adopt the agent’s services (column 6 row 1, Table 5). They also 

adopted new technologies from the RA’s services 1.37 more times per year than did the farmers in the 

control villages (row 1, Table 6). Consistent with the findings on service availability and acceptance, we 

also found that the impact of the INC reform initiative on adoption in Pengzhou was smaller than in 

Wuchuan. The Wald tests (row 21, column 6, Table 5; row 21, column 2, Table 6) indicate that the INC 

initiative had significant impacts on farmers’ adoption of new services provided by the RAs in Pengzhou; 

the impact was 32 percent (52 percent-20 percent, Table 5) in percentage of farmers adopting the RA’s 

services and 0.34 (1.64 - 1.30, Table 6) in number of services adopted. While the impacts on adoption 

were also smaller in the Pengzhou government and MOA initiatives, they were still significant. For 

example, in Kalaqin, 14 percent (53 percent - 39 percent) more farmers from the MOA initiatives adopted 

the RA’s services than farmers from control, non-reform county of Songshan. The farmers in Kalaqin also 

adopted new technologies from the RAs 0.18 more times per year (1.66 - 1.48) than farmers in the 

control, non-reform county, Songshan. 

Table 5. Estimates of probit model on farmers’ access, acceptance, and adoption of services per 

year, 2005-2007 

 Original model  Marginal effects 

 

Type of reform initiative 

Availability: 

Met agents 

Acceptance: 

Accepted 

agents' 

services 

Adoption: 

Adopted 

agents' 

services 

 Availability: 

Met agents 

Acceptance: 

Accepted 

agents' 

services 

Adoption: 

Adopted 

agents' 

services 

INC reform initiative        

  Reform villages -Wuchuan, IMAR 2.28 1.94 1.81  0.54 0.56 0.56 

 (18.48)** (17.47)** (16.82)**     

Control, non-reform villages- 

Pengzhou, Sichuan 

0.49 0.50 0.52  0.19 0.19 0.20 

(4.11)** (4.16)** (4.33)**     

Reform villages - Pengzhou, Sichuan 1.89 1.74 1.62  0.50 0.53 0.52 

 (13.79)** (13.13)** (12.50)**     

Pengzhou local government reform initiative 

Pengzhou local reform initiative - 

Pengzhou, Sichuan 

1.32 1.05 1.09  0.41 0.37 0.39 

(9.54)** (7.75)** (8.04)**     

        

MOA reform initiative         

Control, non-reform county - 

Songshan (comp. to Kalaqin), 

IMAR 

1.15 1.09 1.09  0.37 0.38 0.39 

(8.08)** (7.75)** (7.83)**     

Reform county - Kalaqin, IMAR 2.03 1.80 1.79  0.48 0.51 0.53 

 (11.52)** (11.04)** (11.16)**     

Control, non-reform county - 

Doujiangyan (comp. to Pixian), 

Sichuan 

0.13 0.12 0.08  0.05 0.05 0.03 

(0.96) (0.89) (0.58)     

Reform county - Pixian, Sichuan 0.60 0.45 0.48  0.22 0.18 0.19 

 (4.58)** (3.45)** (3.67)**     
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Table 5. Continued 

 Original model  Marginal effects 

 

Type of reform initiative 

Availability:  

Met agents 

Acceptance: 

Accepted 

agents' 

services 

Adoption: 

Adopted 

agents' 

services 

 Availability: 

Met agents 

Acceptance: 

Accepted 

agents' 

services 

Adoption: 

Adopted 

agents' 

services 

Farmer characteristics variables        

AGE (years) 0.00 0.00 0.00  0.00 0.00 0.00 

 (0.66) (0.43) (0.32)     

EDU (years) 0.07 0.06 0.06  0.03 0.03 0.03 

 (7.01)** (6.24)** (6.20)**     

OFFFARM (100 days) -0.09 -0.07 -0.07  -0.04 -0.03 -0.03 

 (2.90)** (2.26)* (2.20)*     

CADRE (Yes = 1，No = 0) 0.67 0.69 0.61  0.25 0.26 0.24 

 (6.63)** (7.16)** (6.55)**     

HSIZE (persons) 0.03 0.02 0.02  0.01 0.01 0.01 

 (1.24) (0.67) (0.65)     

LABOR (%) 0.00 0.00 0.00  0.00 0.00 0.00 

 (0.47) (0.59) (1.00)     

HRSIZE (100 square meters) 0.12 0.10 0.10  0.05 0.04 0.04 

 (2.81)** (2.39)* (2.51)*     

LAND (hectares) -0.03 -0.02 -0.01  -0.01 -0.01 -0.00 

 (1.41) (0.84) (0.39)     

Year dummies (2005 = 0):        

2007 0.21 0.25 0.25  0.08 0.10 0.10 

 (2.35)* (2.82)** (2.83)**     

2006 0.05 0.07 0.06  0.02 0.03 0.02 

 (0.59) (0.78) (0.62)     

        

Constants -1.81 -1.71 -1.75     

        

Wald test (
2
) between the parameters        

INC reform Pengzhou vs CK 229** 206** 184**  227** 206** 184** 

Pengzhou local reform vs CK 98** 61** 66**  98** 61** 66** 

MOA reform Kalaqin vs CK 

(Songshan) 

147** 133** 135**  147** 133** 135** 

MOA reform Pixian vs CK 

(Doujiangyan) 

27** 15** 18**  27** 15** 18** 

Source: Authors’ calculations. 

Notes: 1) Values in parentheses are z-ratios; 2) * and ** represent levels of significance at 5% and 1% respectively; 3) CK stands 

for control group (non-reform); 4) Total observations are 2,730. 
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Table 6. Estimates of ZIP model on farmer’s acceptance and adoption of the agents’ agricultural 

technology services per year, 2005–2007 

 Number–acceptance: 

Times farmers accepted 

the services 

Number–adoption: 

Number of services 

adopted per farmer 

INC reform initiative   

Reform villages - Wuchuan, IMAR 1.59 1.37 

 (8.94)** (7.03)** 

Control, non-reform villages -Pengzhou, Sichuan 1.47 1.30 

(7.43)** (6.24)** 

Reform villages - Pengzhou, Sichuan 1.93 1.64 

 (10.05)** (8.01)** 

Pengzhou local government reform initiative   

Pengzhou local reform initiative -at Pengzhou, Sichuan 1.58 1.37 

(7.89)** (6.43)** 

MOA reform initiative    

Control, non-reform county -at Songshan (comp. to Kalaqin), 

IMAR 

1.66 1.48 

(8.43)** (7.07)** 

Reform county - Kalaqin, IMAR 1.95 1.66 

 (10.06)** (8.03)** 

Control, non-reform county - Doujiangyan (comp. to Pixian), 

Sichuan 

0.87 0.54 

(3.65)** (2.08)* 

Reform county - Pixian, Sichuan 0.99 0.18 

 (4.59)** (0.76) 

Farmer characteristics variables   

AGE (years) -0.01 -0.01 

 (2.85)** (2.77)** 

EDU (years) -0.00 0.01 

 (0.27) (0.68) 

OFFFARM (100 days) -0.05 -0.03 

 (2.14)* (1.23) 

CADRE (Yes = 1，No = 0) 0.16 0.18 

 (2.76)** (2.94)** 

HSIZE (persons) 0.01 -0.01 

 (0.45) (0.40) 

LABOR (%) 0.00 0.00 

 (0.97) (2.65)** 

HRSIZE (100 square meters) 0.06 0.06 

 (2.07)* (1.71) 

LAND (hectares) -0.02 -0.01 

 (0.82) (0.35) 

Year dummies (2005 = 0):   

2007 0.04 0.09 

 (0.48) (1.05) 

2006 0.01 0.04 

 (0.08) (0.43) 

Constants -0.68 -0.60 

   

Wald test (
2
) between the parameters   

INC reform Pengzhou vs CK 323** 226** 

Pengzhou local reform vs CK 132** 101** 

MOA reform Kalaqin vs CK (Songshan) 235** 167** 

MOA reform Pixian vs CK (Doujiangyan) 44** 16* 

Source: Authors’ calculations. 

Note: 1) Values in parentheses are z-ratios; 2) * and ** represent levels of significance at 5 percent and 1 percent respectively; 3) 

CK stands for control group (non-reform); 4) Total observations are 2,730. 
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5.  CONCLUSIONS AND IMPLICATIONS 

This paper describes and analyzes the impacts of the recent reform initiatives to promote inclusive public 

agricultural extension services in rural China. The effect of these reforms on the farmers’ access to, 

acceptance of, and adoption of agricultural extension services are examined using data collected from 135 

villages in Inner Mongolia Autonomous Region (IMAR) and Sichuan from 2005 to 2007. Two major 

conclusions have been reached. First, the introduction of all reform initiatives considered in this study 

increased the availability and acceptance of public agricultural extension services for all farmers, and 

farmers actually adopted more public extension services in the reform villages than in the non-reform 

villages. Second, the farmers under the initial pilot inclusive reform initiative were more likely to receive, 

accept, and adopt the agricultural extension services than those under later reform initiatives that used 

some of the major components of the initial pilot reform. 

There are four distinctive features of these reform initiatives: the inclusiveness of all farmers as 

targets for public extension service, a systematic approach to identifying local farmers’ needs for 

extension services, accountability of the extension agents for providing services, and incentives provided 

to the extension agents for their services. Targeting all farmers for the public extension services and 

taking a systematic approach to identifying the farmers’ needs are necessary conditions for inclusive 

public extension because these features made the service providers (extension agents) understand better 

what services farmers actually demand. These are not, however, sufficient conditions for a successful 

inclusive extension reform. Accountability through the extension agent’s commitment (or promise) and 

incentives based on a well-designed annual evaluation method are also critically important in the reform 

initiatives studied in this paper.  

The results of the study have several policy implications. First, China should continue its current 

agricultural extension reform by scaling up the pilot initiatives to the rest of the country. While China’s 

top-down agricultural extension system played an important role in its agricultural development under the 

planned economy and in the early reform period of the 1980s, the traditional top-down extension model 

can hardly meet diversified demand for agricultural extension services by millions of small farmers.  

Second, it should be recognized that a shift from a top-down to a bottom-up approach is 

challenging and requires strong political commitment from the local government. It is common sense that 

attention from leaders and extension agents during the pilot reform period often diminishes during the 

scale-up period. Our analyses provide some indirect evidence of this phenomenon: The impacts of the 

initial, pilot inclusive reform in Wuchuan and Pengzhou were much larger than those in other counties 

where the reform was implemented on a larger scale.  

Third, reform requires substantial effort in improving the human capital of extension staff 

(agents). As mentioned earlier, in the introduction and problem statements, many township-level 

extension organizations have either disappeared or ceased to function well. Hiring new extension staff 

and improving their skill for inclusive public extension service should be carefully considered when 

reform is implemented.  

Finally, reform requires substantial investment. While this study does not examine the cost of the 

reform initiatives, which is also one major limitation of the study, providing an incentive (monetary 

bonus) and maintaining a large public extension system are not without cost.  
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