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Abstract
In China, an efficient fertilizer management technology for rice farming called 'Three
Controls technology' (3CT) was promoted as a main technology in Guangdong
province. 3CT, a package of training and recommendation to reduce chemical

fertilizer application, was said to have been adopted by some farmers in Guangdong
province. However, this is motivated by various social-technical factors. What

motivated these farmers to transform their practices into 3CT was not known but the

insights could be useful for understanding how technologies spread. This study used
the affordance theory and the Actor-network theory as lens in an attempt to bridge

the gap in existing knowledge on technology adoption. The study is based on review
of secondary materials, interview of stakeholders. It provided insights on the policies
and government roles, technology promotion structures in China, and interactions

between farmers and other stakeholders for facilitating the adoption of 3CT and its

auxiliary materials. We concluded that the 'Action Plan for Zero-Growth in the
Application of Pesticide and fertilizer' created an enabling environment for projects
under local government to support pollution reduction measures. This benefited 'the

2014 Work Plan of World Bank (WB) Loan Project for Guangdong Agricultural

Non-point Source Pollution Treatment', which was an important policy accelerating
the process of farmers' adoption of 3CT. On one hand, WB policy provided

economic incentives, social mechanisms, and good-quality inputs for farmer

participants if they followed 3CT principles in rice farming. On the other hand, many
stakeholders were engaged in the change process because of the policy and social
power of

government. Frequent

interactions between farmers

and these

stakeholders enriched farmers' knowledge of 3CT. Among these stakeholders,

agronomists and technician assistants were considered as the most important roles.

These people, materials, institutions and policies were associated by 3CT together.

Aside from these extrinsic factors, farmers had intrinsic motivations to transform their
practices, mostly based on their perception of 3CT.

Key words: technology innovation; rice farming; Actor-network; affordance; policy
intervention, government social power, China; Three Controls Technology
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CHAPTER 1: INTRODUCTION
This thesis is about a study of the socio-technical process accompanying the spread

of 'Three Controls Technology' (3CT) in Guangdong, China. The 3CT refers to a
fertilizer management technology, through controlling the amount and period of

fertilizer application for valid and strong seedlings, resulting high yields and cost

saving. It is structured across six parts. This chapter introduced the dissertation. The
first two sections introduced the context of the research topic and the objectives of
this dissertation. The rest structure of this thesis was proceeded as followed:

Chapter 2 described previous research in agricultural technology adoption and the

introduction of the main technology (3CT) we were studying in this research. A

conceptual framework was proposed at the end of this chapter. Chapter 3 described
the methodology for this research, including how we collected data from the
interview and questionnaire method, and why we conducted case studies in

Huicheng District, Guangdong Province, China. Chapter 4 presented the results of
policy analysis and data analysis. From these results, it showed the essential

components for technology adoption that the importance of technology itself, the

significance of policy intervention, and the meaning of different interactions within
these innovation systems. More interestingly, the social power from the government
was an influential factor when different stakeholders took action in these cases.

Chapter 5 gave a picture of the discussion of this research. The main findings were

about three parts: the policies benefiting rice farming and 3CT, how farmers

interacted with different stakeholders with the most functional policy for 3CT

adoption, and the incentives for farmers to follow 3CT. In chapter 6, the conclusion of
this research was provided.

1.1 General background
China is facing the challenge of feeding an increasing population with limited arable

land while working on environmental sustainability (Fu, 2008). Rice is the staple food
for a large number of Chinese people (Zhang et al., 2005). It is widely grown

throughout the whole country, and the main cultivation area is located in the central
and southern regions (Tang et al., 2010; Peng et al., 2009). In order to increase

productivity, farmers use pesticides and fertilizers in the field. Studies have shown

that both pesticides and chemical fertilizers contribute greatly to higher agricultural
productivity and the growth of the agricultural economy (Wang & Xiao, 2008).

In the past decades, farmers in China applied complex and numerous fertilizers and

pesticides for agricultural production (Sun et al., 2019). However, the application of
3

agricultural inputs is not carried out under scientific principles. The study done by
Sun et al. (2019) pointed out that the pesticide and fertilizer overuse was extremely
high in rice production. Especially, nitrogen fertilizer is commonly overused as only
about 20%-30% of the nitrogen fertilizer was taken up by the rice plants (Hu et al.,
2007; Wang et al., 2011). In food production, it is figured out that the overuse of
nitrogen fertilizer is one of the predominant causes of environmental issues such as

greenhouse gas (GHG) emission and eutrophication (Norse & Ju, 2015). To be more
specific, GHG emission is increasing not only in the manufacturing and

transportation process of N fertilizer but also in the substantial farming process

because of rapid hydrolysis and nitrification resulted by the application of a large
amount of water (Liu et al., 2011; Gao et al., 2014; Ju et al., 2011; Shi et al., 2013).

Besides, evidence showed that the overuse can result in reduced yields in crop

production to some extent (Norse & Ju, 2015). This can be illustrated partly by some
clear mechanisms that crop susceptibility to pest attack is increased and the

root-rhizosphere relations and growth are hampered (SAIN, 2011; Shen et al., 2013).
Moreover, superfluous inputs substantially result in the leaching of excessive

nitrogen and phosphorus into water bodies and soils (Smil, 1997). Consequently, the

excessive inputs of nitrogen and pesticide trigger non-point source (NPS) pollution
(Sun et al., 2019). In the agricultural area in China, the groundwater has been proved

to be heavily polluted with nitrate (Zhang et al., 1996). This resulted in higher health

risks because of the human intake of nitrate or nitrite in drinking water (Powlson et al.,
2008). In short, these environmental and biophysical impacts damaged food security
and long-term sustainability (Norse & Ju, 2015).

China has paid great attention to the overuse of pesticides and chemical fertilizers. In
2015, the Institute for the control of agrochemicals in Ministry of Agriculture (MOA)

formulated two important plans aiming to halt the growth of fertilizer and pesticide by
2020: 'Action Plan to Achieve Zero Growth of Chemical Fertilizer Use by 2020' and
the 'Action Plan to Achieve Zero Growth of Pesticide Use by 2020' (MOA, 2015).
Efforts have also been made by provincial affiliates. For example, Guangdong

province with the highest energy consumption of rice production among the five

main rice-growing districts in South China has made contributions to reduce the use

of fertilizer and pesticides (Xu et al., 2013). In order to follow this official action plan,
the Department of Agriculture and Rural Affairs of Guangdong Province (DARAGP)
declared its own action plan by promoting new technologies in farming (DARAGP,
2016).
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The DARAGP coordinated with the World Bank (WB) and established a project of

controlling agricultural NPS pollution called the WB loan project (DARAGP, 2013a).
This was approved by the China State Council (DARAGP, 2013a). Guangdong
province is one of the main rice production areas and economically developed

administrative areas in South China (Zhong et al., 2010; Wing-Hung & Tang, 2006).

The typically subtropical climate with warm temperatures and sufficient rainfall in this

area is beneficial for the rice to be grown in two seasons every year (Khalil et al., 2008;
Zhong et al., 2010). About 2 million-hectare area is used to grow rice in Guangdong
province in 2010, and the main districts for rice farming locate in Huizhou city,
Jiangmen city, Guangzhou city, and Zhaoqing City (Zhong et al., 2010).

Research showed that the local farmers in this area often applied excessive fertilizers
and pesticides in rice farming (Zhong et al., 2010). However, statistics from the
Guangdong Bureau of Statistics and the Guangdong Provincial Department of

Agriculture showed that in 2017, input use decreased. The total fertilizer use

(converted) in Guangdong province was 2.583 million tons; this decreased by 1.04%
compared with 2016. Pesticide use was 58,000 tons, lower by more than 4930 tons
from the average of the previous three years (Nanfang Rural News, 2018). The use of

pesticides has been on a downward trend for three consecutive years (Hai, 2018).

Guangdong has achieved the zero growth target of fertilizer and pesticide use three

years in advance. It achieved higher use efficiency of fertilizer and pesticide, as well

as saving input cost (Nanfang Rural News, 2018). This success in reducing the input
use in agriculture makes it attractive to figure out what explicit activities the
Guangdong government has implemented and what changes farmers there have
adopted for input management.

In 2008, DARAGP publicized the crop varieties and technologies that the government
promoted online (DARAGP, 2008). Some technologies for rice farming were posted
as main promoted technologies in Guangdong province, for example, rice 'three
controls' technology (3CT) (DARAGP, 2008). As one of the main promoted
agricultural technologies in Guangdong province, 3CT was attached with great

importance by the government in the technology promotion and application. In 2009,
the Crop Technology Extension Department in Guangdong Province held the training
course of the 3CT application for more than 70 agro-technical promoters, who came

from 40 major grain-producing counties (Huang et al., 2010). The interesting thing is

that 3CT was also one of the main promoted technology in the WB loan project along
with the project implementation (DARAGP, 2013a).
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The 3CT was developed by the International Rice Research Institute (IRRI) and the

Rice Research Institute of Guangdong Academy of Agricultural Sciences (GDRRI). It
was aimed to solve outstanding problems such as chemical fertilizer overuse,

excessive pesticide application, low fertilizer utilization, high rice planting costs, and
serious environmental pollution of rice production in China (especially in Guangdong)
(DARAGP, 2015). In very recent research of Wehmeyer et al. (2020), evidence
showed 100% of 142 randomly sampled farmers from three different towns in

Guangdong province adopted 3CT. It is very interesting to see how farmers in this

place changed their practice in relation to 3CT in input management. If so, what
incentives or forces were provided from the side of policies.

There is skepticism about whether farmers would adopt 3CT principles widely. In
terms of the 3CT itself, it is an integrated management system, which might be too

complex for farmers to strictly follow (Huang & Chen, 2017). Change in practice is not

easy. At first, resistance exists because farmers are used to doing farming in the way
that they have practiced for a long time, and farmers find it not easy to give up their

previous practice (Corales et al, 2014). This type of resistance restrains changing.

Just to take 3CT as an example, farmers were reluctant to apply less nitrogen in rice

farming as they relied on traditional planting experience (Huang and Chen (2017).
Secondly, learning a new technology is different from applying it in practice, as the
former one does not guarantee full usage (Corales et al, 2014). For example, users
may have the knowledge but they may not apply it or only apply components of it.

Besides, it is obvious that farming activities and how much yields farmers can get are
inevitably affected by local natural conditions. Huang and Chen (2017) pointed out
the 3CT demonstration once received a critical result because of the reduced yields
caused by excessive rainfall instead of favorable natural weather conditions like
sufficient sunshine. This affected farmers' trust in 3CT.

Absorbing new knowledge into the local practice is reliant on many factors
encompassing learning processes, enabling conditions, and knowledge sources

(Nguyen, 2012). Potential users tend to communicate directly with users who have

already implemented the new technology with accumulative experience (Geroski,

2000). It is not only to convey scientific knowledge into farmers' practice or integrate
the innate knowledge of local farmers but also to promote interactions between
different systems of knowledge and practice (Richards, 1985; Thompson and

Scoones, 1994). Although farmers can learn from technicians, they sometimes do not

follow the guidelines closely enough even when the technician is there (Bebbington

et al, 2006). Not to say when technicians were absent. Some economic initiatives like
input and output price will influence the adoption of innovation as well (Takahashi et
6

al., 2020).

As the determinant subjects of agricultural production and management, rural labor
plays a big role as well. Chinese farmers have been categorized as traditional

households and family farms (Gao et al., 2017). Family farms in China still account for
a very large part of the countryside community (Shi, 2017). At present, there are

mainly two classifications of family farms' structures in China. The first situation is
composed of grandparents and children since both parents left the rural area to the

cities for work. Simultaneously, the elder is in charge of farming for the sake of food
support (Shi, 2017). The second type is that only the father went to cities for work,

leaving the mother staying home to look after the children and the elders (Shi, 2017).
Consequently, the rural labor source in China is mainly composed of the elders and

women, most of whom are with a low level of education (Huang and Chen 2017), and
this has hindered their understanding of 3CT training activities (Huang and Chen,
2017; Glover et al., 2017). Although farmers were involved in many 3CT extension
activities and the participatory extension was effective to interact with farmers to

some degree, it was still difficult for farmers to operationalize 3CT if there was no
sufficient time and financial allocation (Nguyen, 2012). The time needed for

technology adoption is usually an order of magnitude longer than the time required
for information dissemination (Geroski, 2000).

In short, that actors absorb new knowledge into practice relies on many factors. It is

a complex and dynamic process, which of great possibility to be varied from different
stakeholders who perceive the same knowledge. The wide-ranging policies related

to 3CT may affect or may produce changes in many areas, and these may change to
connect new technologies with existing realities faced by farmers. The problem we
have seen is that despite the documentation of farmers' adoption, little is known
about the process. It is unknown what the developing mechanism is for this change.
As a result, it is meaningful to do research on farmers in Guangdong province where
farmers had access to 3CT, especially in the places where 3CT was promoted at the

policy level, to understand how these regulations were implemented and how it
impacted on the promotion and adoption process deserved to be figured out.
Consequently, the proposed conceptual framework in this research could be

generally applicative for research on technology adoption cases in rural China, which
have a similar component structure.

1.2 Aims and objectives of the study
As mentioned above, the process of technical practice change is very complex. In
7

addition, many factors influencing this process are not clear. In order to figure out the
trajectory and essence of 3CT story, it is meaningful to investigate what factors

motivated farmers to change their farming practice in input management regarding

3CT and what role policies played in this process in Guangdong province. The main

research question of this study is: how did policies affect farmers' adoption of 3CT in
Guangdong province?

To reach this aim, the objectives are established as followed:


To identify what policies played a role in general in place to target sustainable

rice farming in China and in specific for 3CT promotion in Guangdong province,
as well as how these policies regarding 3CT were implemented



To identify the ways that stakeholders are involved and the incentives for

different stakeholders. More importantly, to understand the influence from
interactions between different stakeholders and farmers,

CHAPTER 2: LITERATURE REVIEW
This chapter focused on introducing the various ways of thinking about agricultural
technology adoption and diffusion, and the general factors influencing technology

adoption. In the introduction chapter it was explained that the technology adoption
process for 3CT is very complex. In the end of this chapter, key understandings
taken for this research were proposed in the sub-paragraph conceptual framework.

2.1 Agricultural technology adoption and diffusion,
and adoption problems
In the past few decades, many social scientists have paid significant attention to

analyzing the technology innovation processes. According to Feder & Umali. (1993),
innovation is considered as a technological factor with uncertainty. It affects the
production function, which may change because technology is applied more

efficiently by adopters (Feder & Umali, 1993). The uncertainty decreases along with

the acquisition of information and experience after practice (Feder & Umali, 1993).
While Sunding & Zilberman (2001) considered innovations as the components of
technological and institutional change, in which way tasks, new procedures, and
products are performed.
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Innovations were considered to emerge from dozens of sources, along with

interactions of different knowledge sets (Biggs, 1990). Generally, after innovation is
developed and available in the market, there is a notable interval before it is widely

utilized by producers (Sunding & Zilberman, 2001). Technology diffusion is
considered as an essentially dynamic process over continuous time (Feder & Umali,

1993; Cameron, 1999). From the standpoint of Sunding & Zilberman (2001), diffusion
can be illustrated as an aggregate adoption. Adoption and diffusion are illustrated as

important components of the utilization process of innovation (Sunding & Zilberman,
2001).

In this context, special interest has been given to agricultural innovations because

the decision makers in this background are typically individual households, instead

of firms (Feder & Umali, 1993). In the research of Takahashi et al. (2020), 'technology
adoption' referred to the adoption of new improved technologies by individual
farmers in a certain area, whereas 'technology diffusion' refers to the widespread

adoption of new technologies by a larger amount of farmers in wider areas. Glover et
al (2017) have a more comprehensive take on adoption and technology transfer.
They favored agent-centered and practice-focused understanding of technology and

emphasized the importance of reconfiguration of innovation systems when
technologies move from one place to another (Glover et al., 2017).

Most agricultural technologies introduced in the past were interrelated technologies,

leading to diverse innovations (Sunding & Zilberman, 2001). The adoption of
innovation was a complex process, affected by a number of factors, while the

interactions are of limit understanding (Robert et al., 2010). Accordingly, focuses
recently are on the investigation of the factors affecting the adoption behavior of

individual households (Feder & Umali, 1993), the social relations and process which
make the innovation workable (May et al., 2007), and barriers within and between
different stakeholders (Llewellyn et al., 2014).

2.2 Factors influencing technology adoption
Multiple factors have always been combined for the analyses of technology

transitions in the past (Grin et al., 2010). Such processes were conceived as

occurring across multiple levels simultaneously, with innovation taking place in

niches, transforming regimes and being situated by landscapes (Geels, 2005). Firstly,
it can be influenced by not only the characteristics of the technology itself, such as

the complexity, scale and cost, which refers to the degree to which it could be

exercised with limit resources, but also the perception whether the technology is
9

constant with the existing values, as well as the degree to which the technology
outcomes are visible (Llewellyn et al., 2014; Rogers, 1995; Storey et al., 2011).

Secondly, the adopters' demographic characteristics play an important role in this
process (Pan & Jordan-Marsh, 2010). For instance, gender, age, and level of

education have been considered as essential factors of technology adoption (Pan &

Jordan-Marsh, 2010; Murage et al., 2015; Korir et al., 2015). Other studies pointed
out the intrinsic factors like motivation, attitudes, awareness, and openness that

cannot be ignored when analyzing the adoption process (Csutora, 2012). Besides, a
unit may hesitate to apply new technologies because of the uncertain outcome of an
innovation, which means that risk perception could be an important factor
(Greenhalgh et al., 2004).

Moreover, the extrinsic factors from the natural, demographic, and social context

leave impacts on adoption behavior as well (Csutora, 2012). Research, which was
carried out in some Asian countries where people grow rice, showed that the

production environment especially the natural conditions was an inseparable factor

in explaining differential adoption patterns (David & Otsuka, 1990; Ramasamy et al.,
1992). Besides, for farmers, factors like large-scale cultivated land, an appreciable
capital position, and abundant labor source are stimuli for them to apply new

technology in their farming activities (Cavallo et al., 2014; Allahyari et al., 2016;
Grabowski et al., 2016).

Additionally,

the

market-related

aspects

like

the

relative

input

prices

(fertilizer/pesticide) were found as important determinants of the adoption of
labor-saving technologies (David & Otsuka, 1990; Ramasamy et al., 1992). Apart
from that, it has been demonstrated that farmers are motivated to change by oral

testimonials from others (Simth et al., 2007). In other words, interactions between
farmers promote the adoption of agricultural technology (Ramirez, 2013). Also,
farmers often gather information from many social media and get involved in

extension activities promoted by the agricultural technique extension departments of
local government (Zamani-Miandashti et al., 2014; Sharma and Peshin, 2016).

Ramirez (2013) pointed out that the gap between the perception and objective
information can be reduced by the government-sponsored information.

Although it is a common method for human beings to get public information from the
contact with extension services, ineffective information dissemination can also leave
10

influences as a negative catalyst in this process (Ramirez, 2013; Takahashi et al.,

2020). In short, adoption is an individual rational choice influenced by many factors.

While, from a holistic point of view, Glover et al. (2017) consider adoption as a try to

reshape farmers' practice with new items and guidance within agricultural innovation
systems. They saw technologies being developed with independency from specific
circumstances and conveyed to a new context as a similarity to the exact copy of
what has been invented by scientists and experts (Glover et al. ,2017).

This means a new site-specific and complex socio-technical configuration might
emerge between the technology and these stakeholders and contexts (Glover et al.,

2017). That small-scale agriculture often absorbs choices of the collective and
coordination of households within and even across communities, results in

redistribution of responsibilities and actions among stakeholders and groups, as well
as the modification of local social and cultural resources, structures and systems
(McFeat, 1972; Hutchins, 1996; Richards et al., 2009; Glover et al, 2016).

2.3 The 'three-controls' technology (3CT) for rice
The 3CT, focused on efficient fertilization, with supporting integrated components,

aims to primarily reduce the inputs of chemical materials. The three controls refer to

fertilizer control, seedling control and pesticide control (DARAGP, 2015). 'Fertilizer
control' is to control the total amount of nitrogen and to improve the nitrogen fertilizer

utilization rate in rice growing (DARAGP, 2015). 'Seedling control' means to control
ineffective tillers and maximum seedling numbers, in order to increase the seedling
quality (DARAGP, 2015). 'Pest control' refers to controlling the occurrence of pests
and diseases through optimizing the biotic population structure and decreasing the
pesticide application (DARAGP, 2015).

For the amount of total N input, it has something to do with the difference of the

target yield (YT in t ha–1) and the yield without applied N in zero-N plots (Y0N in t ha–1),
and it is calculated based on an equation: FN = (YT – Y0N) × CN/RE (Zhong et al., 2010).
In this equation, CN values 19 kg and 21 kg N per ton respectively for early-season
and late-season rice (Zhong et al., 2010). RE represents the recovery efficiency of

fertilizer N, which typically values 0.4g g–1 of applied N. Zhong et al. (2010) pointed

out it was a rule of thumb that around 50 kg fertilizer N ha-1 should be applied if it was
expected to increase every 1 ton yield. N rates were split into four key growth stages

as 40%, 20%, 30% and 10% as basal, mid-tillering, panicle initiation and heading,
respectively. For K and P, all P was used as a basal, while 50% K was applied as

basal or mid-tillering, and the rest was used for panicle initiation. Except for fertilizer
11

management, 3CT principles require mid-season drainage and plant density of 25-30
hills per m2.

The 3CT was released officially to the public by the Department of Science and

Technology of Guangdong province in 2007 (Zhong et al., 2010). After its appraisal,

on-site demonstrations were immediately conducted in two villages in Guangdong
province during the two rice seasons (Zhong et al., 2010). At the important growth

phrases of rice in the demonstration bases, agricultural officials and staffs of different
levels, village leaders, farmers, and the representatives of media programs were

invited to be present to see how 3CT functioned (Zhong et al., 2010). The harvests

showed that comparing to farmers' traditional practice, 3CT benefited farmers with

lower fertilizer cost and higher grain yield (Huang et al, 2009). In 2008, the 3CT was
promoted and extended to 11 counties throughout Guangdong province, as a
government-recommended technology announced by DARAGP (Zhong et al., 2010).

In 2009, the places where 3CT was officially promoted by the government increased

to 40 counties as an activity of 'high-yield creation' (Zhong et al., 2010). More than
5,000 one-page brochures of 3CT introduction were handed out to local

stakeholders especially farmers and extension technicians. A large number of

technical posters were also published (Zhong et al., 2010). At the same time, media

coverage on 3CT was accessible regarding 3CT and its progress in extension (Zhong
et al., 2010). Consequently, some neighboring provinces started their trials on this
technology in their local fields (Zhong et al., 2010).

2.3.1 The advantages of 3CT
After being applied for several years, 3CT has shown many benefits. These methods

of 3CT are theoretically beneficial in respect of improving the rice production,

reducing nitrogen pollution and decreasing the pesticide utilization, and in the end to
improving the rice food security (DARAGP, 2015). The most important problem in rice
production is lodging, which causes yield loss, lowers grain quality, and decreases
the efficiency of mechanical harvesting (Kashiwagi, et al.2007). Through applying
3CT, the stress resistance of rice seedlings gets improved and the chance of lodging
is greatly reduced, assuring stable and high productivity (Chen, 2019).

To be more specific, firstly, the advantage is that the increased total production of
rice, which was about 5%-10% according to the research of Xue (2016). Secondly,

adopting the 3CT significantly contributes to reducing the total use of nitrogen
12

fertilizer by 20% while overall the use efficiency rate is increased by 30% (Chen,
2019). The study of Lu et al. (2007) reveals the close relationship between the

growing population density of rice pests and the long-term excessive nitrogen

fertilizer in rice growing. It underpinned that the regulated application of nitrogen
fertilizer of 3CT decreased pests growth and the risk of rice diseases (Xue, 2016).

Thirdly, 3CT has essential economic benefits. In comparison to farmers' previous

practice, rice-growers applying 3CT normally save about 20% fertilizer cost with
around 8% increased yield (Huang et al., 2010). Moreover, the surrounding

environment was improved with nitrogen fertilizer and pesticides entered the field,

reliving the NPS pollution (Huang et al, 2009). As farmers started to have a positive
attitude towards the adoption and application of 3CT, the 3CT was named as one of

the most popular technologies from 2015 to 2019 in Guangdong province (DARAGP,
2019).

2.4 Conceptual framework
The story of 3CT adoption is multifaceted and complicated. It involves many

stakeholders and institutions with power at different levels. As well, interactions
existed consciously and unconsciously. We see the 3CT project as a social-technical
case since it was implemented with social arrangements and it was influenced by
this context. Hence, we pay equivalent attention to the technical part (e.g. tools,

materials, techniques) and social part (e.g. participants and their knowledge, learning
process, instruction activities, existing structures, policy interventions) to figure out
how they interrelate with each other and together work out for the result of 3CT in
WB loan project.

Technology is interpreted mostly as an input or package of inputs that then enters a

process of distribution or diffusion (Rogers, 2003). Adoption in this perspective is
primarily seen as intrinsic behavior of the user, meaning a decision informed by and
depending on users' characteristics, communication access, social psychology, and

the attributes of technology (Adnan et al., 2019). In the 'innovation diffusion model',
the end users' perception and knowledge towards innovative technology are the

determinants of adoption (Adnan et al., 2019). These could be interpreted as different
users with different characteristics, and expertise may act and respond differently to
the same technology (Bernhard et al., 2013). As a result, the characteristics and

knowledge of technology users (farmers, technician assistants) should be taken into
consideration.
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The ‘diffusion of innovation’ model could be complemented by perceiving technology
as an affordance. The affordance concept was firstly introduced by Gibson (1979)

and adopted in many disciplines to highlight that objects and technologies provide
actors with options to engage with these objects in a particular way. Objects, in other
words, motivate users for a further operation (Srivastava and Shu, 2013; Bernhard et

al., 2013). Affordance offers the user potentials or possibilities for action (Volkoff &
Strong, 2013; Markus & Silver, 2008). In other words, it is an opportunity for
subjective use, which is perceived by an agent under certain circumstances with
available resources (Hutchby, 2001; Glover et al.,2019).

Moreover, affordance was viewed as been perceived and represented differently by

involved stakeholders who can be seen as goal-oriented actors (Volkoff & Strong,
2013). The affordance theory can interpret the phenomenon that different

stakeholders reacted differently towards the object (3CT) because of their

corresponding perceived affordance. However, it was pointed out that the special

actualization relies on the social context, while limited attention was attached to this
aspect by affordance (Volkoff & Strong, 2013; Thapa & Zheng, 2019). Where the

‘diffusion of innovation’ theory considers user knowledge as the key to adoption,
influenced by external factors, including the innovation itself, the affordance concept
puts the interaction between users, the innovation and the environment central with
equal weight for these elements. To picture how 3CT was implemented an affordance,

except for intrinsic motivation of stakeholders, the features of the innovation, the
farming context and wider agricultural network or system should be taken into
consideration.

According to Galletta (2012), each practice is attributed not only by the individual
agency but also by setting social structures. The role of state institutions and their

responsibilities are seen as important factors in triggering change (Mahoney & Thelen,
2010). A large amount of financial investments is needed for realizing practice

transformation. Policy financial support is seen as to be necessary for mobilizing

actors, from the innovation to the implementation (Spratt, 2015; Schmitz & Johnson,
2015). In many research on technology adoption, policy intervention was considered
as an important factor functioning in the process of technological change through

providing incentives and restrictions (Kerr & Newell, 2003). To name but a few, it was
pointed out that the subsidy from policy had a significant positive effect on

technology adoption (Qiao et al., 2016; Silvia & Krause, 2016). In summary, the policy
is part of extrinsic factors facilitating the changing process.
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As a result, we should pay attention to the policy aspects especially those bringing

economic incentives. China is a centralized country, with influence from substantial
aspects and enforcement capability (Lockwood, 2015). Once a nation-state control
over resources, it can regulate, order, and control their use (Scoones, 2016). This
reminds us of the power from the government not only related to the enforcement

but also regarding materials and resources related to 3CT. In this sense, it is
essential to study the particular structures of the place where our sectors are and

more broadly its systems affected by a larger environment of social, political, and
economic components.

As to the wider agricultural networks, this can be perceived as an actor-network.

Similar to the affordance concept, the Actor-Network Theory (ANT) considers
innovation a process by which a network is constructed and stabilized by social

human, and material elements (Latour, 1987; Callon, 1989). A network is formed, by
entities, new processes, and new forms of entities brought into economic use by

other involved stakeholders who have interactions with each other, together with the

institutions and policies that leave an impact on their behavior and performance (The

World Bank, 2006). ANT aims at exploring the movement of enrolling social and
material elements that shape a network, and the power that comes up from dynamic

interactions between these networks and elements (Latour, 1987; Callon, 1989;
Latour, 1986).

Strategic plans and actions help an actor-network that is not inherently stable and

productive to become so through defining and aligning the interests of actors in the

network (Llewellyn et al., 2014). From this point, the negotiation along a complex
adoption route is very important in technology innovation. In other words, how ideas
are 'translated' and understood throughout the network matters a lot. Studies using

ANT aim to show how science and policy work together in building networks, in

which a sequence of translations is central (Callon et al.(2009). The first step is about
the formulation of a problem in the outside world (macrocosm) to make it fit for
scientific analysis in a smaller and controlled environment of the research station

(microcosm). In this process, the 'world' has been translated to the laboratory (Callon
et al., 2009). In the second step, the objects are rearranged so that the perceived

negative characteristics are diminished or eliminated and the good things become

more prominent. This is the innovation as designed in the research station. The final
step is to translate the innovation back to the outside world through continuous
experimental work and transforming the actors in ways that resemble the research

station. Especially in this last step researchers are helped by policy makers to get all
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the actors in the right ‘position’ to make the translation work. Along with new
adjustments brought by trials and errors, these elements in macrocosm are

reconfigured. When the three steps of translation are successful, the innovation is
adopted by society.

In sum, we see 3CT story as a social-technical network, in which a variety of human

actors interact with seed, tools and other inputs on the farm and in the wider network
of input providers, advisors, traders, policy makers etc. Along with the affordance

theory and ANT, we argue that these interactions help to explain how 3CT was
implemented and what intrinsic and extrinsic factors played a role in this process.

CHAPTER 3: METHODOLOGY
3.1 Introduction
The aim of this chapter is to discuss the research methods that were used in this

study. Literature reviews and semi-structured interviews were carried out in this

research. It will justify the reason why these methods are appropriate and beneficial
for achieving the research aims and objectives outlined in Chapter 1. Besides, it
includes the consideration of some involved ethical issues of this research.

3.2 Research questions and hypothesis
Main research question of this study is: how did policies affect farmers' adoption of
3CT in Guangdong province?
Sub-questions are as follow:
1. What policies are playing a role for rice farming and especially for 3CT adoption in
Guangdong province?

(1) what extrinsic incentives did these policies provide for farmers regarding 3CT?

what aspects are they related to?

(2) how did they get implemented regarding 3CT in reality?
2. Who are the involved stakeholders in general and in specific regarding WB loan
project? How did they get involved (interaction)?

(1) What are the intrinsic initiatives of farmers to be involved in the implementation

of 3CT?
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The related hypotheses are:
1. Related policies are in relation to regulating the external environment in pesticide
and fertilizer management and providing supports on the supply of good-quality

agriculture materials. Besides, policies might provide economic and social incentives
for farmers to follow 3CT principles.

2. Extrinsic incentives for farmers to be involved may be related to economic aspect,
awareness of food security, environment recovery and protection.

3. Based on Power Model, stakeholders in an innovation system are composed by

government actors, market actors, community actors, and the third-party actors. The
stakeholders in this research are：
Government actors: policy makers, technician extension-est in government
department, WB loan project officer

Market actors: input suppliers, input sellers
Community actors: farmers
The third party: technology inventors; university researchers
These stakeholders are connected due to policy requirement, trade connection or
individual social networking.

3.3 Research design
In order to realize the research objectives of this study, two approaches were

adopted. The literature review method was firstly used to draw a picture of general

policies in relation to sustainable rice farming and 3CT, as you have seen in Chapter

2. This includes basic information like the 3CT content and its advantages, promoted
activities from government, and some research reports of what scholars have done

regarding 3CT, as well as the research of obstacles of 3CT diffusion. The main
analytical focus of this policy assessment was on the mechanisms, the involved
stakeholders, the interaction patterns, the incentives for farmers to adopt 3CT.

Secondly, a qualitative case study was implemented which included semi-structured
interviews with different stakeholders in Guangdong Province. The case study
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concentrated on the policy context that affected the situated practice of 3CT in the

field. A range of stakeholders was included in the interviews. They were policy actors

(official) from the WB project management office at the district level, experts and 3CT
facilitators in GDRRI; agronomists in the extension center and technician assistants

who directly work with farmers in the village; farmers and input suppliers from the
area with WB intervention, farmers from the area without WB intervention.
This mixed methodological approach is detailed as following:

3.3.1 Approach 1 Reviewing literature and policies around
3CT in agriculture
3.3.1.1 Policy Review
The first stage of this research was carried out as reviewing literature and reports

related to sustainable rice farming, including nutrient management and pesticide
management. This helps to draw a holistic picture of statues of the current rice

farming system in China. This is aimed to scope out the range of related policies that
may have an influence on the implementation of 3CT in Guangdong.

3.3.1.2 Policy selection
It is important to set a standard for policies to be involved before its implementation.
Considering that the main research object is farmers who grow rice by 3CT in the

place with WB intervention, policies were taken into consideration, which related to
sustainable rice farming, regulations on fertilizer and pesticide management, 3CT

extension, and promotion, WB loan project from the national level to the local level.
This can be carried out by searching online on the official website of involved

institutes and departments, and through literature reviews. As well, this can be
complemented by interviews.

In the scoping study, I reviewed a total of 16 policies and regulations elected through
an online search. These policies were broadly about enabling the environment of
sustainable rice farming associated with rice science. 3CT and financing rice

initiatives. For example, 3CT's official identification, regulations on fertilizer and
pesticide management, arable land protection, public infrastructure construction
project in rural areas, WB loan projects, subsidies for farmers, etc.
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In order to figure out the most relevant policies for our research objectives, policies
were analyzed and defined based on questions below:

1. What is the problem addressed by the policy and what is the mechanism that it
established?

2. What are the related initiatives for farmers, and specifically regarding 3CT?
3. Who are the involved stakeholders?
4. Where is the policy implemented?

3.3.2 Approach 2 Stakeholder Interviews
3.3.2.1 Questionnaire and interviews
Questionnaires were developed with the aim to understand what happened in this

innovation system, and potentially to get information that was missing in the

literature review. Firstly interviews can help us to draw a picture of the policy context

on the ground. Besides, from interviews, we could better understand the relationship
between stakeholders and farmers. As a result, it is important to define stakeholders.
Based on the MaP ( Figure 1), there are four main groups: The state, the market, the
community, and the third sector.

Figure 1: MAP: level of sectors. Source: adopted from Evers and Laville (2004, p. 17).

In this context, the public agencies including WB office and related government
agricultural departments belong to ‘the state’ since they are non-profit and formal

actors. The input suppliers and sellers in WB project are part of ‘the market’ because
they are private and seek for profit. The community includes farmers, technician

assistants, and members in village committee since they are informal with no
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economic intention for activity. The last part is ‘the third sector’, whose

representatives are scientists and agronomists since their attributes are in the middle
of these three actors. Stakeholders as potential interviewees were categorized as
below:

Agricultural Non-point Source Pollution Control Project Management
Office of the Department of Agriculture and Rural Affairs of
Guangdong Province (extension and facilitator)
The state

WB loan Project Office at township level of the Agricultural Bureau
Agricultural Technology Extension Center
Rice Research Institute of GAAS
Input suppliers

The market

Input sellers/Agricultural materials shop owners in the place with WB
intervention

The

Farmers from the area with and without WB intervention

community

The third
sector

Technical assistants /members of village committee
Researchers from Rice Research Institute of GAAS
Agronomists from Agricultural Technology Extension Center

Table 1 Stakeholders Categorization

The stakeholder's categorization was used to identify the actors involved in 3CT
promotion

and

adoption.

Through

purposive

sampling,

we

selected

stakeholders, from each category for semi-structured interviews. They included

inventors and researchers from GDRRI and Agricultural University, WB official,

agronomist, technician assistant (from village committee), farmer participants of the
program as well as non-participants, and input sellers in the WB project. They were
directly connected with 3CT invention and promotion.
Study site
The study site was in Guangdong province, China. Huicheng District in the prefecture
of Huizhou City was selected because it was an important rice production area in

Guangdong province (Figure 2), and it was one of the first implementation areas of
WB loan project starting in 2014 and was evaluated as excellent level every year in

WB project. Hengli town is the largest town in Huicheng District with the largest
agricultural population, and it is also the target town in Huizhou City in the rural
urbanization strategy (Huicheng District GOV, 2020). We got in touch with an
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agronomist through personal contacts from the contact address on the website of

Agricultural Technology Extension Center in Huicheng District. In the end, we had
access to agronomists and officer from WB project office. Only one agronomist and

an officer accepted to be interviewed. We did snowball sampling in this research.

Farmer participants came from Weizai village and Moyuan village in Hengli township,
Huicheng District. Nonparticipants were from Zhongdong village in Hengli township.

Figure 2. The study location in Guangdong Province with Huizhou Prefecture and Hengli township

Figure 3. The selected study villages in Hengli town, Huicheng District (source from Google
Map,accessed on 25th of September)
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As the COVID-19 virus broke out in China, it was not allowed to travel from one place
to another. Therefore, I had to change the interview from offline to online. With the

help of IRRI staff we got in touch with fourteen persons but in the end we only had
ten respondents. Four declined because they were occupied with work. We

interviewed the ten stakeholders through online Wechat call after they agreed to be

interviewed. All semi-structured interviews were audio recorded and lasted about

half to one hour. Interviews were transcribed from audio files to Word documents by

the author with the help of Google translate. The detailed questions can be found in
the Appendix.

Questionnaires were developed and revised correspondingly. The questionnaires
comprised a series of questions in the following areas:
General aspects for all stakeholders:


Background information and job roles of the interviewees



Recent changes they noticed in their places and their activities, attitudes related
to these changes



How they work and interact with farmers and different stakeholders, and their
attitude on this interaction

Specific aspects for different stakeholders:
(1) Project manager in WB loan project office (directly work with farmers)


Organization interests in sustainable rice production



Agricultural technologies promoted in his office, policies influencing their work



Activities and implementation regarding 3CT promotions and WB loan project



Networks related to these activities and motivation to be involved in



Challenges and positive aspects when working with different stakeholders
especially farmers



Attitude towards 3CT and WB loan project

(2) Agronomists in Agricultural Technology Extension Center (directly work with
farmers)


Technologies that promoted in his department, policies influencing their work



Technical assistance or extension work/service provided for farmers (specially
for fertilizer and pesticide management)
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Networks related to 3CT development and motivation to be involved in



Challenges and positive aspects when working with different stakeholders
especially farmers



Attitude towards 3CT and WB loan project

(3) Scientists of 3CT invention and promotion:


Time, place and activities in 3CT development stages



Networks, interactions and motivations during 3CT development



Challenges and positive aspects when working with different stakeholders
especially farmers



Attitude towards 3CT and WB loan project

(4) Input sellers in the place with WB intervention:


Input products/service they sell to farmers



Purchasing mechanisms between input suppliers, input sellers and farmers



Networks and interactions with stakeholders especially farmers



Regulations or policies for inputs and practices of sellers



Attitude towards 3CT and WB loan project, motivation to be involved in this
project

(5) Technician assistants in the village (farmers)


Farming history and personal background info



Practice and management in rice farming before and after being participants of

WB project (specially for fertilizer and pesticide management; when, what types,
how much)


Networks and interactions with stakeholders especially farmers



Attitude towards 3CT and WB loan project, motivation to be involved in this
project

(6) Farmers in the place with/without WB intervention
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Farming history and personal background info



Practice and management in rice farming before and after being participants of

WB project (specially for fertilizer and pesticide management; when, what types,
how much)


Networks and interactions with stakeholders



Attitude towards 3CT and WB loan project, motivation to be involved in this
project

3.3.2.2 Background information of interviewees
In total, we had ten interviewees composed of an expert, a researcher, a WB official,

a senior agronomist, two farmer participants, a technician assistant, an input seller,
and two farmer nonparticipants. Three farmer interviewees aged over 50 and one
farmer aged 35. The technician assistant was a 62-year-old farmer. For farmer

interviewees along with one technician assistant, only one (20%) of them got

educated in junior college. The last four grassroots had secondary education level,

and three of them only got educated in junior high school. Most of them have their

own wife supporting rice farming activities. While the youngest farmer usually farmed
alone, sometimes with the support of a younger brother.

Farmer interviewees cultivated rice mainly for self-support. Two farmer participants

in Weizai village only grew rice in their own 5 mu (0.33 hectares) fields. The technician
assistant rented some paddy fields from others and he had around 9 mu (0.6

hectares) rice field in Moyuan village. Three farmers cultivated some other crops for
self-support. For the two nonparticipants, they rented paddy fields from others for

rice cultivation as well. But the field size was different in different rice season.
Recently, one season 10 mu (0.66 hectares) farmland was used for rice cultivation,
which was larger than that of two participants.

In these places, during rice season, rice dealers would come to the villages for rice
purchasing. The surplus rice harvest would be sold to rice dealers and friends. Four

farmer interviewees all mentioned that there were small rice dealers coming to their
villages for door-to-door rice purchase. Generally, if they have surplus yield, they

would sell out to 'rice dealers' or 'small businessman'. The technician assistant said:
'we grew too much, more than the part for self-support. So we will sell out the rest'.
Besides, farmers can obtain returns from selling rice. One farmer said: ' I would sell

part (rice) so that I could afford the pesticide and fertilizers'. While this farmer had a
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large-scale area for chili cultivation. For one year, one farmer could earn 8,000 Yuan
from chili cultivation.

3.3.2.3 Ethics
During the interview process, at the beginning, brief content and the general

background of the interviewer were introduced. In addition, all interviews were
recorded with the permission of interviewees. During the interview process, the

author considered ethical issues and kept in mind ensuring the safety, rights, dignity

and well-being of all interviewees. In addition, ideas of respondents were referred all
anonymously. This assured them not being suffered from their involvement.

3.3.2.4 Limitations
The study has largely affected by the COVID 19 pandemic which created travel

restrictions and consequently, significant limitations in getting interviews with local
participants. Because of the travel limitations in China, interviews finally were carried
online, so that it was not possible to do observations about interviewees' facial
expressions, body language, farming practices, and so on. During the interview

process, based on the feedback from one technician, some farmers were not willing
to be interviewed online because they thought it was a troublesome way for
communication. In the end, there were 10 stakeholders who accepted interviews.

Except for two farmers who were WB nonparticipants, other stakeholders like the

input seller, village technician assistant were all from places with WB intervention.
Although the data is limited, interviews with different stakeholders triangulated the
information from the farmers and from the secondary materials. These data from
different stakeholders provided valid information for this research.

3.4 Data Analysis
Secondary data was analyzed before starting the interview. The insights were used

for the design of the questionnaires. Interviews were carried out online and recorded
every time, and the recording was immediately transcribed. As for semi-structured
interviews were carried out in Chinese, firstly, all data were transcribed and

translated to English with the support of Google Translate. I checked transcripts by
listening to the recorded tape several times to make sure that no transcripts
expressed the wrong ideas of interviewees. As we hired one freshman to conduct

interviews with farmers face to face, I shared my research questions and aims to the
freshman and trained her on how to do interviews.
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The qualitative analysis process was iterative through coding in Atlas.ti 8.4.3, with
codes identified inductively within each transcription. This was conducted with

memos during the interview. These codes were compared and modified into different
categories. This was aimed at building robust codes and categories to better
understand the conditions and environments under which 3CT was adopted.
Chapter 4 was mostly based on qualitative data analysis.

CHAPTER 4: RESULTS
4.1 Policies on sustainable rice production and 3CT in
China
In the scoping study, in order to figure out how 3CT was implemented, 12 policies

and regulations were found through an online search generally in favor of rice farming.
The 1st policy is ‘Agricultural Insurance Implementation Plan in Guangdong Province’
(DARAGP, 2018a). According to this policy, farmers only need to pay small-part
premiums, while government departments undertake the big part. Farmers will get
compensation from insurance companies in case of any losses caused by natural

disasters (earthquakes, flooding, mudslides, etc.). The 2nd one is ‘Market acquisition
policy’. It refers to that when the grain market price falls below the 'minimum
purchase price' or the 'floor price', the state-designated enterprise purchases grain

from farmers according to the minimum purchase price. The 3rd policy called

‘Well-facilitated farmland construction plan’ is a plan for farmland infrastructure
construction, which is related to water conservancy, inputs management and
mechanized farming (MOA, 2014).

The next policy called ‘National Agricultural Sustainable Development Plan
(2015-2030)’ aims to launch many ecological projects to protect the arable land
resource and ecology with financial supports from central and local governments.

The 5th policy is about the rice varieties promotion and super rice demonstration

construction through setting up special subsidy and incentive funds in 40 major

grain-producing counties in Guangdong province (DARAGP,2009). The 6th policy is
‘Grain cultivation subsidy’, including the subsidy for good-quality seeds, direct
subsidy and comprehensive agricultural subsidies (Shi &Wu, 2013). Farmers get
these subsidies for rice varieties and agricultural machines through the ‘one card

(discount) pass’ method after all data get collected, verified and reported from
agricultural departments and financial departments. The 7th policy is ‘a basic
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economic compensation system for farmland protection’. Farmers or agricultural

cooperatives who keep farming in the arable farmland could receive subsidies and
funds if they meet the standards (DARAGP, 2012).

The 8th policy is ‘The Action Plan for Zero Growth in the Application of Pesticide and
Fertilizer (2015-2020)’ issued by MOA. This targets controlling the management of
water usage, inputs application and other resources management in agriculture

(MOA, 2015). Guangdong government followed this policy and issued a localized one,
which is listed in the 11th column in Table 2. The 9th policy is ‘Regulations about
pesticide utilization’ published by the central government. They seek to regulate the
pesticide market. For example, pesticide manufacturers and enterprises should

apply for pesticide registration, and can only produce permitted types. Otherwise,

they might be fined and sentenced (GOV, 2017). The 10th policy, ‘The Construction

Plan of the National Agricultural Sustainable Development Demonstration Area
(2016)’, is issued for arable land protection through demonstration zone construction
(MOA，2016)’.

The last policy is about a project with sufficient funds for solving the NPS pollution in
Guangdong province. It is ‘The Implementation Work Plan of 2014 World Bank Loan

Project for Guangdong Agricultural Non-point Source Pollution Treatment (NPS
office, 2014). It targets at improving local eco-friendly planting and livestock waste
management (DARAGP, 2016). In this project, technology packages, agricultural
materials, and subsidies are available for farmer participants. These twelve policies
are all presented below, with the content of corresponding mechanisms and valid

implementation area, involved stakeholders, incentives for farmers to do sustainable
rice farming in general, and in particular to follow principles of 3CT.
Description of the policies are in Table 2.

27

Table 2. Policies relevant to rice, sustainable and 3CT in China
Policy

Mechanisms

Incentives

Stakeholders

Location

Agricultural Insurance
Implementation Plan
in Guangdong
Province

Subsidy and crop
loss insurance

Insurance for rice
farming

Rice growers and enterprises,
insurance company, financial
departments

Guangdong
Province

Market acquisition
policy

Price guarantee

The lowest price is
decreased.

Rice farmers; state-owned
enterprises

The whole
country

Well-facilitated
farmland construction
plan

Farmland
infrastructure
construction and
agricultural
mechanization

Subsidies for
agricultural materials
and get high yields.

Related governmental
departments, farmers, grain
producers, farmer
cooperatives, village
collectives

The whole
country

National Agricultural
Sustainable
Development
Plan(2015-2030)

launching and
supporting
ecological
projects

Subsidies for
participation and
agricultural materials

Related government
departments, farmers, grain
producers, farmer
cooperatives, village
collectives

The whole
country

Policy of Rice
varieties promotion
and super rice
demonstration in
Guangdong Province

Promoting
advanced
technologies and
high-quality
seeds

High-yield rice
varieties;
subsidies;
bonus;

Government departments,
scientists, farmers, grain
producers, farmer
cooperatives, village
collectives

40 counties in
Guangdong
Province

Subsidies

Subsidies, rice
varieties， agricultural
machines purchase,
and farming

Agricultural and financial
departments, village
committee, farmers, grain
producers, farmer
cooperatives, machine
suppliers and sellers

The whole
country

Guangdong
Province
(excluding
Shenzhen
City)

Grain cultivation
subsidy

A basic economic
compensation system
for farmland
protection

Subsidies

Subsidies

Government departments,
farmers, agricultural
cooperatives, state-owned
farms, other collectives,

The Action Plan for
Zero Growth in the
Application of
Pesticide and
Fertilizer
(2015-2020)

Management for
water, fertilizer
and pesticide
application in
farming

Pesticides and
high-efficiency
agricultural machine
with subsidy

Government departments,
agricultural enterprises,
farmer cooperatives, farmers,
village committee, input
sellers, research institutes

The whole
country

Regulations about
pesticide utilization

Pesticide market
regulation

Non-toxic pesticides

Pesticide manufacturers and
enterprises, pesticide sellers,
pesticide users

The whole
country

The Construction Plan
of the National
Agricultural
Sustainable
Development
Demonstration Area
(2016)

Demonstration
zone
construction, in
favor of the
zero-growth plan
of the application
of fertilizer and
pesticide.

High-quality seeds,
green technologies.

Government departments,
farmers, family
farms,agricultural
cooperatives

The whole
country

The Action Plan for
Zero Growth in the
Application of
Pesticide in
Guangdong Province
(2015-2020)

Management for
water, fertilizer
and pesticide
application in
farming

Farmers know more
about scientific
agricultural practice
with good inputs and
subsidy

Government departments,
agricultural enterprises,
farmer cooperatives,
farmers, input sellers,
pesticide
distributors, research
institutes

The whole
country

The Implementation
Work Plan of 2014
World Bank Loan
Project for
Guangdong
Agricultural Non-point
Source Pollution
Treatment

Eco-friendly
planting and
livestock waste
management.

Farmers can get
subsidies in rice
farming regarding
discounted pesticides
and fertilizers so that
they can harvests
more with lower costs.

Government departments,
agricultural enterprises,
farmer cooperatives,
farmers, input sellers,
pesticide
distributors, research
institutes, scientists

Guangdong
Province

Source：1. (DARAGP, 2018a); 2.（DARAGP, 2010; 3. (MOA, 2014); 4. (GOV, 2015); 5. (DARAGP,2009); 6. (Shi &Wu, 2013); 7. (DARAGP,
2012); 8. (MOA, 2015); 9. (GOV, 2017); 10.（MOA，2016); 11. (DARAGP, 2017a); 12. (NPS office, 2014)
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We considered that there are three policies that function to promote 3CT adoption.
Firstly, in 2007, 3CT was identified as advanced eco-friendly technology and

scientific and technological achievements (DARAGP, 2015). This made 3CT available
and legal for instructions of experts, agronomists, and technicians to farmers.

Immediately, since 2008, 3CT was titled as a main promoted technology in

Guangdong province (DARAGP, 2008; DARAGP, 2020). As a result, this assignment
would be allocated to agronomists and technicians from the top to the grass-root

level. This means that agronomists and technicians in the local departments at least

may provide 3CT as an option for farmers who they directly work with. Theoretically,

this policy triggers the broad implementation of 3CT, which could construct as well
as consolidate an interaction platform between entities from the government side
and farmers on the ground.

Secondly, MOA formulated two plans in 2015, which seek to regulate the input

market and halt the use growth of fertilizer and pesticide by 2020: 'Action Plan to
Achieve Zero Growth of Chemical Fertilizer Use by 2020' and the 'Action Plan to

Achieve Zero Growth of Pesticide Use by 2020' (MOA, 2015). These two plans issued
by the central government department were handed over to subordinate units from

the provincial level to the prefecture level. Considering the state power of China, any

subordinate departments are enforced to follow and implement policies from the

central government. From the holistic view, these action plans illustrate the trend of

national input management and initiate a general enabling environment for those new
programs that have the same function or aims. In detail, demonstrations for green

technology and advanced machinery were planned to be constructed, along with

on-site training and meetings for farmers and input sellers. Apart from that,
propaganda activities about scientific input management were required. These
activities provided farmers with chances to know more about input management.

Thirdly, the DARAGP declared the WB loan project of controlling agricultural NPS

pollution, which was approved by the China State Council to be financially supported
by the World Bank and Guangdong Finance (DARAGP, 2013a). This WB loan project
was implemented from 2014 to 2018 to improve eco-friendly planting and livestock
waste management (DARAGP, 2013a). In this project, 3CT was declared as one of

the promoted and subsidized technologies for rice farmers (DARAGP, 2014). This

project provided sufficient funds for technology extension, with the subsidy for high
quality and eco-friendly inputs as economic incentives to attract different

stakeholders to be involved. This means that inputs that are elected will not leave a
negative impact on the environment and crop yield. Besides, an increasing number
of training and meetings from experts and agronomists are available for farmers.
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Consistent supports are provided by technician assistants who farmers are familiar

with. These require more frequent communication between farmers and technology
promotion actors. Based on the insights from this summary of policies, we further

investigated how the WB project was implemented in Guangdong and how they
three together affected the promotion of 3CT.

4.2 Activities and financial supports covered by the
policy
In order to improve the effects of rice farming activities, 3CT as a part of the main

technologies was promoted to farmers since 2008 in the demonstration sites
(DARAGP, 2013). Apart from that，3CT was one of the implemented technologies of
the WB loan project since 2014, which is a loan used to support environmentally

friendly plantation demonstration projects (EFPDP) and livestock waste management
projects (DARAGP, 2013a). Farmers were welcome to participate in the WB project

since 2014, with the premise that they will follow technology instructions and other

project obligations (Zhong, 2020). In the WB project, training and on-site observation
meetings were held several times for farmers and technicians in some counties in
Guangdong (DARAGP, 2016; DARAGP, 2013b).
Demonstration
3CT demonstration pilots were established in several cities (Huang et al., 2010), and

the promotion and application activities were being carried out continually since
2008. With the intervention of WB project, the 2016 evaluation report of WB project
pointed out that the demonstration counties expanded from 6 to 15, involving 47

towns, 239 administrative villages (cooperatives), and 53,000 farmers (DARAGP,

2017b). In these area, the village technical assistant was asked to plant the field in
accordance with the project technical regulations, and the demonstration

households must establish a 'formula fertilizer + 3CT + integrated pest-control'
technology in demonstration field (DARAGP, 2017c).
Training and propaganda
Technical personnel are trained hierarchically in which the provincial experts are
response for training third-party institutions (DARAGP, 2017c). According to

DARAGP (2017b), each village has more than two technical assistants, each villager
group has more than two technology demonstration households, and each town has
more than two technical instructors. Farmers can turn to technical assistants and

instructors for help. In addition, propaganda about the benefits of solving agricultural
NPS pollution were provided to farmers. Female farmers even primary school

students were invited for training meetings several times (DARAGP, 2018b). After
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which, 96.4% farmers consciously returned pesticide packaging waste to designated
locations (DARAGP, 2018b).
Subsidy mechanism
There are subsidies for the fertilizer, pesticide and unified control services of
environmentally

friendly

planting

technologies.

The

formulated

fertilizer,

slow-controlled fertilizer, rice 'three-control' fertilization are subsidized 25% of the

sale price, and the biological pesticides, high-efficiency and low-toxicity pesticide is
subsidized by 35%, as well as high-efficiency sprayer (DARAGP,2014). These are

implemented by IC card system (DARAGP, 2014). Each participant has to use

personalized IC card to buy discounted 3CT-pointed fertilizer and take pesticide
packaging wastes back if they want to pay by the discounted price the next time
(DARAGP, 2017c).
Data recording
The purchasing data were all recorded in the IC card system, and they would be

transferred to the government department (DARAGP,2014). Subsidies directly for

pointed fertilizer and pesticide instead of giving cash could ensure the compensation

funds were allocated in correct way (DARAGP,2014). Except for subsidies, bonus
was set up for the relevant stakeholders who achieve a certain assessed level

(DARAGP, 2017c). Towns and villages participating WB loan project were assessed
semi-annually, and if they were evaluated to a corresponding level, stakeholders
especially the technical assistant and instructors was awarded respectively

according to the regulation (DARAGP, 2017c). Those who disobeyed the specified

operational process were criticized and not allowed to participant WB loan project

again (DARAGP, 2017c). Detailed information like participating farmers, agricultural
material suppliers and stores, the retail prices, and the agricultural material

instructions were all publicized (DARAGP, 2017c). Complains from the public were
collected and handled promptly so that stakeholders were supervised at the same
time.

These activities were all posted officially on corresponding online government

announcements. Although statistics and evaluations for WB loan project activities in
demonstration area were carried out and reported during project years, how

activities worked out in reality was not clear. This deserved to be confirmed by

interviews in order to consolidate the assessment validity of these policies and

activities since they truly existed. In the end, these words in black and white can be
trustworthy for further investigation on whether these policies and activities worked
out in fostering 3CT adoption, and if so, what level of optimality they have achieved.
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4.3 Stakeholder perspectives on the implementation of
policies related to 3CT
4.3.1 Technology extension structure and activities
The administrative system in China includes multiple level government departments

from central level to town level (see figure 4). Yuan et al. (2010) further described that
the administrative village does not belong to the governmental system, among which
the village leader is elected by and among villagers. These are mainly drawn from
secondary data and interviews with researchers and officials.

Figure 4. The administrative system in China (Adapted from Yuan et al. 2010)

There are different offices and departments in each administrative level, according to
Yuan et al. (2010), In this case of farmer's adoption of 3CT, two main bureaus are

Huicheng District Agriculture, Rural and Water Conservancy Bureau and Huicheng

District Agricultural Technology Extension Center that function for 3CT promotion.
The Huicheng District Agriculture, Rural and Water Conservancy Bureau belongs to

Huicheng District People's Government. It is responsible for organizing and carrying
out policy research on 'three rural' issues in Huicheng District, coordinating and
urging the implementation of the Party Central Committee's decision-making and
deployment on 'three rural' issues. 'Three rural' issues refer to issues on agriculture,
rural areas and farmers. Assignments are related to the supervision and management

of planting, animal husbandry, fishery, agricultural mechanization and other

agricultural industries. In this department, several groups are established for different
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projects and themes.

WB project offices were set up from the provincial level to the town level in
government departments. There was a WB project management office set up in

Huicheng District Agriculture, Rural and Water Conservancy Bureau Huicheng
District. The WB officer interviewee from this office mentioned the difference

between these offices. She said: 'The office at town level was called 'station'. The

provincial WB project office is a formal institution. The WB project offices in
subordinate levels are all temporary institutions. The staff in our office are mainly
made up of the staff from the Agricultural and Rural Affairs Unit in the Huicheng

District Agriculture, Rural, and Water Conservancy Bureau. Once the project was
ended, then this office would not exist anymore'. Normally, they have access to
technology experts and have the authority for training meetings' arrangements on

large scale. In townships, officials at the subordinate level were more related to carry

out obligated activities like participants' data gathering annually and reporting to
superior departments, election, and evaluation of candidates like input sellers and
technician assistants.

Huicheng District Agricultural Technology Extension Center is responsible for the
pre-production, mid-production, and post-production service of crops in this region.
These include conducting demonstrations and promotion activities of new

technologies and new varieties. Besides, agronomists at this level should support

training activities held by other departments. This means that they will directly work
with farmers in this district, without specific frequency for any places. Last but not
least, their obligation includes undertaking matters assigned by the district

government and the superior agricultural department. This means that this station
should support WB officials since the WB office is the superior department.

Assignments for technology promotion at this level would also be allocated to its

subordinate stations called Agricultural and Science Station in townships, where
grass-roots agronomists will have more frequent interactions with a bunch of local
people

living

within

demarcated

boundaries.

Generally,

these

grass-roots

technicians are the ones whom farmers have access to, because of agricultural
activities.

Agronomists in Huicheng District Agricultural Technology Extension Center and

grass-roots technicians in Agriculture and Science Station in different townships will
go to the countryside for technology instruction. As mentioned above, the latter will

interact with farmers much more frequently. It is said that village committee members
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who are farmers have access to training activities while these chances are weak for

farmer fellows who were not members of the village committee. This perspective was
pointed out by the technician assistant from the Moyuan village committee, Hengli

Town. He said: 'before the WB project, I attended training meetings for several

times... I also attended the training for New-type Fundamental Farmer in Zhongkai

Agriculture college... It is related to policies from superior departments. There were

vacancies (for training meetings) allocated from the township to our village. Then we
could apply for it'.

Furthermore, a farmer participant from the Weizai village committee in Hengli Town
supported it and explained why farmers who are members of the village committee
have more chances for general training meetings. He said: 'if there is a training,

which might be held once a year, or twice or more. It must be cadres to do it. Why? In
fact, for example, the technology extension center, the Agricultural Bureau, and the

Agriculture and Science Station are all contacting with the village committee, for
information post to villagers'. It can be ascribed to the technology extension structure
of China since the members of village committees keep in touch with officials in
agricultural departments.

The WB official pointed out that a new position called 'Technician Assistant' was
created in the WB project, and the person for this position was elected from

members of the village committee where most are farmers from the village. When I
asked the technician assistant for what activities he did for being a technician
assistant in the WB project, he ascribed it to his abundant personal learning

experience from training. He said: 'before WB project's implementation, I attended
many training in towns. When the WB project came to us, the village committee

contacted me to take responsibility for that.' He was responsible correspondingly for
the task of this role. Normally, the technician assistant should support and join in

on-site training and meetings held by agricultural departments. Besides, they were
required to do propaganda activities after being trained and to collect participant
data before the project implementation period. Moreover, technician assistants were
asked to instruct and supervise farmer participants when experts and technicians
were not present. Every year, the technician assistant was asked to do a report and
would be assessed by experts.

4.3.2 3CT adoption behavior with/without WB intervention
This chapter provides the analysis from interviews with different stakeholders. 3CT

was in a small trial project implemented by IRRI in Guangdong in 2002. We defined
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the duration between 3CT got invented and officially being approved to be a

technology in 2007 as the invention (demonstration and trial) stage, during which
official trials and experiments were carried out in many places. 3CT was introduced
to farmers differently before and after the WB intervention. The duration of 3CT

promotion from 2007 to 2014 was defined as the small-scale demonstration and

promotion stage. While because of WB intervention, the period from 2014 to 2018

referred to the large-scale promotion stage. With the WB intervention, obligated

activities for participants were taken place in the field. These include different social
interactions between farmers and other stakeholders.

4.3.2.1 The characteristic of farmers in Guangdong province
The 3CT inventor as one actor in the IRRI project pointed out farmers were very
supportive and conscientious in 2002, comparing to those from other provinces

where trials were also carried out. Although trials were proved successfully, 3CT was

not promoted very smoothly. The inventor pointed out that in the following period of
2007, limited labors and funds for Dr.Xuhua's team, who was one of the key actors to

3CT invention and promotion from GDRRI, slowed down the spread of 3CT. When
we asked the obstacles for 3CT adoption, the 3CT inventor said: 'their (Dr.Xuhua's)

team was small and only little funds were available. As a result, they had overloaded
with work or training meetings, etc. These are all limited factors'. With consistent

efforts in 3CT promotion, 3CT gained much attention and issued as a main promoted
technology in Guangdong province in 2008.

Although we had interviewed a younger farmer who was 35, all the farmers

mentioned that in the villages only the elders were farming in the village. The

youngsters all went to cities for work. Farmer participants explained this
phenomenon as 'seeking for treasures' because rice farming alone cannot support

the lives of the whole family. Three interviewees pointed out that farmers were

realistic and most of them have low education levels. The WB official supplemented:

'it took a lot of hard work to make farmers comply with project regulation' after she
judged farmers with 'low education level' and 'strong smallholder awareness '. The
senior agronomist reckoned that farmers 'cared about saving labor and cost so that

they prefer to apply more labor-saving technologies instead of 3CT in some places'. It
reflected that 3CT to some extent could be labor-consuming comparing to some
technologies.

In Moyuan village, the technician assistant held positive views towards farmers. He

judged his farmer fellow with 'good disposition'. When he worked with farmers as a
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technician assistant, farmers were very nice and would not refuse to follow
instructions and corrections. However, there was a case that two farmers applied

more fertilizers during the project period. This was exposed when seedlings were

lodging in their fields. The technician assistant reported it to the village committee,
and these two farmers confessed about their wrong operation. After being educated,

these two farmers admitted mistakes and showed remorse, were forgiven without

being reported to the WB office which would result in them expulsion from the
project.

4.3.2.2 Engaging input sellers, farmers and technicians
Local input sellers were welcome to apply for joining in WB project. However, only
some of them would be accepted after the assessment by officials, input suppliers,

farmers and village committee members. Once involved, they become the exclusive

source for farmer participants to purchase inputs. The input seller interviewee only

mentioned that he was invited for participation. However, he did not elaborate on
the assessment standard and election mechanism.

There were regulations for all participants for being in the WB project. For example,
input sellers first needed to attend training meetings and should operate by WB

principles. The input seller got trained for the operation of the IC card machine,
principles of input selling, recycling things of pesticide packages, and purchase

regulations of appointed inputs from appointed suppliers. The interviewed seller was
one of the 4 WB selected shops. There are 10 shops in Hengli town.

It was common that farmers felt skeptical about new technology. Even in the

demonstration trial period (before 2007), meal allowance and gifts were sent to
farmers as incentives if they got involved in related demonstration activities like
training meetings. The researcher responded that 'it was out of trust' when working
with stakeholders in the demonstration period if the project did not have any

economic elements. He complemented that 'when it comes to money, it is very

sensitive. Then we will have some regulations corresponding to different

stakeholders'. At the early implementation stage of the WB project, it was not normal
farmers but the farmers who were also members of the village committee firstly

invited for some training activities. They were elected to work as technician
assistants in this project.

The initial involvement and trial of 3CT of these members might be partly based on
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trust between them and experts if there were no other economic incentives at the
early stage. Once these members learned about 3CT, they cultivated rice with 3CT

themselves. The technician assistant interviewee mentioned that they would
compare the results of 3CT to the ones before. Once the technician assistant got

good results from 3CT, he functioned in propagating and mobilizing households to

join in the WB project. They did not engage all farmers immediately. The actors they
engaged were 'those party members, group leaders' who were invited to try 3CT in

one mu (0.067 hectares) field, instead of formally and completely participating in the
WB project. Once these participants saw advantages from 3CT and the WB project,
more and more farmer fellows were involved in this project.

4.3.2.3 Extension activities related to 3CT
In 2014, 3CT was absorbed as a main promoted technology in the WB project. It was
pointed out by the WB official that environmental protection received increasing
attention in central governments these years. As a result, more work assignments on

this aspect were allocated down to subordinate units. The WB project matched the
essence of the Zero-growth Plan from central governments. In this project, green

technologies like 3CT helped it to achieve the project aim that was to improve NPS

pollution. Researchers ascribed this also to the essential effects of 3CT matching the

current trend of reducing fertilizer and pesticide application in China, especially in
Guangdong where is a developed province.

As mentioned in 4.2.1, agronomists at the grass-root level would come to farmers for

agricultural activities. Some other technologies for rice cultivation were generally
promoted by agronomists, for example, one-time fertilization technology and 3CT.
This kind of oral promotion activity was held a few times a year. The agronomist

mentioned that they generally do extension 'orally' because of 'no sufficient funds in
the past'. As well, all these technologies were not compulsory for farmers to adopt.

The agronomist explained: 'We would introduce all technologies to farmers, and that

which technology they would adopt depended on farmers themselves'. Auxiliary
materials like bulletins of input management would be handed over to group leaders

to post in villages. As for inputs, they were available in 10 input shops in Hengli Town
and many other normal input shops somewhere else.

Instruction meetings and on-site training were mentioned of high frequency in
interviews. Five interviewees considered that learning from official channels
increased farmers' awareness of environmental protection and sustainable

agriculture. Seven project participants all showed a positive attitude towards training.
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They committed that instruction meetings and on-site training made it clear to know
how to manage the field with 3CT and become aware of the importance of scientific
input management and environmental protection. Two farmer participants recalled
the project process as a 'learning process'.

According to two farmer nonparticipants from Zhongdong Village, which was not

involved in the WB project, one heard of 3CT in an instruction meeting in their village.
He said: '3CT? There were some people who went to our village for technology

promotion, but now I do not know what it exactly is'. However, he did not turn to
adopt 3CT. For one thing, he considered the yield of rice cultivated by current

technology was 'not low' and 'acceptable'. This means that this farmer was satisfied

with the yields that they could get through the current cultivation mode. For the other,
current practice in rice farming had been his 'habit'. When we asked whether getting
used to current practice was a restraining factor from adopting 3CT, he answered
'yes'. He was not willing to change the current familiar practice for new technology.

For fertilizer application, input sellers would normally tell farmers about input usage
so that farmers would be willing to buy it. It was different after the intervention of the

WB project. After farmers participated in the WB project, the input seller said he
normally did not make introductions to products anymore when farmers come for

purchase. He explained: 'Dr. Xuhua would come to our villages to teach farmers

about these methods in detail. It was very clear to farmers. Before this period, only
farmers who trusted us would use the products, those who did not would not'. 3CT
and some other rice farming technologies were available in the WB project. While
according to the WB officer, in Huicheng district 3CT was a main promoted

technology. Instruction meetings and on-site training of technologies were held many
times a year by experts and agronomists for the farmer, technician assistant, and

input seller. From this point of view, the official instruction of input management was
much more specific and professional than input sellers.

4.3.2.4 Data collection, subsidy and input price
In the beginning, the technician assistant along with members of the village

committee went to farmers door to door for data collection in the project period, for

example, personal background information and rice field size. Data was uploaded

and handed over to officials in the WB office. This was uploaded and stored in the IC
card system and used as valid information for subsidy allocation. Individual IC cards
were handed out to farmer participants, by which they could purchase specified

inputs in appointed shops. Each purchase activity was recorded through an IC card
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machine in appointed shops. According to the researcher, these data were

'evidence' for subsidy and for the monitoring between government departments,
input sellers, and suppliers.

Inputs subsidy was available and allocated to the IC card account of each farmer

participant. Subsidized inputs included rice special fertilizer and controlled releasing
fertilizer, and several eco-friendly, high-efficient and low-residue pesticides. One

farmer responded: 'the fertilizer we bought, specific rice fertilizers, it was formulated.

50% specific rice fertilizer'. It reflected that fertilizers promoted along with 3CT were
compound fertilizers. They contain necessary elements with a certain percentage

(Huang et al., 2009). Aside from inputs, one farmer mentioned those high-efficient
sprayers were also subsidized. Participants only need to pay the amount after

subtracting subsidy. The prices of inputs were all fixed in appointed shops. Input
qualities comply with expectations of what interviewees mentioned that these
materials and practices were promising yields.

During the interview, when farmers firstly were asked for their perception of the WB
project, they both responded that it was a project that offered subsidies for input

purchase. From a farmer participant, subsidies can reduce villagers' financial strain.
For farmers who have large rice farmland, the subsidy amount was accumulated

more since the subsidy was calculated based on farm size. For all grassroots who

took part in the WB project, they were required to follow regulations and act with
responsibilities. Otherwise, they could be kicked out so that no rights of subsidies
anymore.

4.3.2.5 Supervision, instructions and communication
Except for propagating and mobilizing farmers, technician assistants were asked to
instruct and supervise farmers for technology in rice seasons. As one of the earliest
adopters, the technician assistant started to make propaganda of 3CT after he

realized the observable 'good results' of 3CT. It was pointed out that rice seedlings
cultivated by 3CT had a significantly different appearance with others. He said: 'The

seedlings' appearance is different. The one cultivated by 3CT appears that the leaves

are above the unhusked rice; while if it is not cultivated by 3CT, the unhusked rice is

above its leaves. It is very easy to figure out... Every piece of unhusked rice was quite
closely packed'. This reflected that 3CT was assessed visually.
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Apart from the appearance of seedlings, it also embodied in the pest disease and

seedling viability in the field. The technician assistant followed: 'Because after we

applied the 3CT, the pest and disease reduced... It aimed at improving seedling vigor.
As a result, there were fewer pests and disease'. This was because there were fewer
weak seedlings and seedlings become stronger. This resulted from a low seeding

rate and plant density allowing. As a result, lodging could be prevented to some

extent. As mentioned in 4.3.2.1, the technician assistant reported the case that two

farmer participants applied extra fertilizers in their fields to the village committee,
because of this lodging appearance.

The 3CT researchers emphasized the importance of on-site training for farmers

regarding technology promotion. Instructions include seeds promotion, input

management, and IC card operation. One farmer participant felt that 'they knew how

to manage fertilizers well after training'. Farmer participants said they did not see any
challenges in the WB project. However, the technician assistant said the diseases

appearing in fields troubled him. He did not mention any threats if he did not figure it
out. While for farmers, a case was mentioned by a farmer interviewee. When plant

disease appeared in the field, they could take a picture and send it to agronomists in
Agriculture and Science Station through a mobile phone. They would get feedback
very quickly.

Except for formal interactions with agronomists, it was very common that farmers

communicated with farmer fellows during spare time in rice seasons. They would

exchange their ideas and judgments on input types and rice practice when talking

and sipping tea, even when doing farming in the field. One farmer participant
commented on it as 'helping each other'. The technician assistant listed a case that

when he was farming in the field, a villager there made positive comments on the rice
seedlings that he cultivated with 3CT.

4.3.2.6 Familiarity with 3CT and WB project
In terms of the familiarity with 3CT, interviewed farmers who did not participate in the
WB project from Zhongdong village mentioned that they had no idea about what 3CT

principles were. Although one of them had heard of 3CT once in a training meeting.
He repeated 3CT and paused for a while when answering my question that whether

he heard of 3CT: '3CT? (pause 5 seconds) There were some people who went to our

village for technology promotion, but now I do not what it exactly is'. As for WB
project, he recalled the name 'World Bank' since once he saw a car with paints
traveling across his village. The other farmer had not heard of 3CT nor the WB
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project. This shows that although this is a widespread policy in Guangdong, there are
farmers who are not part of the scheme and do not know 3CT.

The rest interviewees were all familiar with 3CT and knew about WB project in
varying degrees. To be more specific, the 3CT inventor explained the essence

technology that 3CT used from IRRI, which were 'Field Nitrogen Fertilizer
Management and Real-time Nitrogen Fertilizer Management'. Except for the 3CT

inventor, the rest seven interviewees were involved in WB project for at least three
years. They all have a basic understanding about the 3CT and WB project. For

officials, they all knew 3CT as a rice farming technology because of their work with
researchers in GDRRI. For the technician assistant, when we asked him to describe

his practice of rice farming, he responded as: 'I think 3CT is the best technology for

rice cultivation'. Then he interpreted specifically: 'It is 4231. We would apply 40% of
the total amount as base fertilizer before we grow the plants, 20% as tillering, 30% as
panicle fertilizer, and 10% as granule fertilizer in the end.'

While for the input seller, when we asked whether he would make suggestions for

inputs he sold to farmers, he responded that farmers all followed the input

management instructions from experts and officials. He complemented: 'In our place,
we called the application methods as '4231'. He explained that these numbers
represented the corresponding percentage of fertilizer application amount. When we
asked farmer interviewees to talk about how they practice rice farming, one directly

responded: 'Basically, all were introduced by experts. Including the WB project.

These (activities) were all conducted by 3CT...We basically sow the seeds in March in
the first half of the year, and harvested in July... 40-kilo fertilizers for one mu field is
enough'. Two farmer interviewees interpreted they followed 3CT principles in
practice.

CHAPTER 5: DISCUSSION
This study examined the policies affected farmers' adoption of 3CT in Guangdong

province. The first sub-question is: what policies are playing a role in rice farming and
especially for 3CT adoption in Guangdong province? The discussion for this question
was provided in 5.1, including elaborating on the general influence of government
power. The second research question is: who are the involved stakeholders in

general and in specific regarding WB loan project? How did they get involved

(interaction)? As analyzed before, the WB project played an essential role in farmers'
adoption of 3CT in the study area. Paragraph 5.2 contained the analysis of how

involved stakeholders interacted with farmers and the influences from these activities,
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which were interwoven in the WB project. In paragraph 5.3, the intrinsic initiatives of
farmers to be involved in the implementation of 3CT were discussed.

As for the samples, we had ten interviewees with different identities and genders
while among these stakeholders, we did not have female farmer respondents. This

limited the richness of data. Data from females were important as well since some

existing research pointed out that female farmers played an important role in linking
information diffusion (Takahashi et al., 2020). Moreover, it would have been better to
review and revise questionnaires after interviews finish, allowing respondents to

confirm their response's accuracy. These should be paid attention to for optimization
if further research would be carried out in the future.

5.1 Key policies regarding 3CT and government power
It was found that twelve policies from governments, in general, functioned in the
enabling environment for rice farming. The result of the policy review and

semi-structured interview revealed that three key policies played a role in the spread

of 3CT. The first one was the policy that 3CT got officially issued in 2007. This made
3CT available and legal for instructions of experts, agronomists, and technicians to
farmers. The second important policy was considered as the 'Action Plan to Achieve

Zero Growth of Chemical Fertilizer and Pesticide Use by 2020'. These action plans

illustrated the trend of national input management and initiated a general enabling
environment for those new programs that have the same function or aims. The WB
project accelerating 3CT adoption of farmers matched the essence of these two
plans.

During the period of policy implementation, the role of government affected

grassroots activities through its power. During interviews, 'Superior departments'
were mentioned frequently, which referred to the superior government. In China,

innovation development heavily relies on government entities (Liu and Ari, 2012). WB
project was sponsored by the Guangdong province government. In some research,

the efficient role of government was emphasized since the adoption of innovation
can be improved through initial incentives provided by governments (Hosman, 2010).

Gaski (1984) defined power as 'the ability to evoke change in one's behavior'. The

influence of government power even worked out in the early implementation period.
This can be noticed from the words of the input seller. He said: 'It is certain that, as

the project was issued at the policy level, we will participate in it... Many things you
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can imagine. If someone did not follow it, sometimes it may leave a negative
influence'. This could be seen as the input seller was scared of potentially negative
influences that may come from the government side if he refused to join in. This kind
of power of government perceived by the input seller was considered as a type of
social power of government.

Social power is defined as the ability of one entity to affect another entity to make a

change in the direction intended by other entities (Kornberg and Perry, 1966). Lu et al.
(2015) had studied the role of government in farmers' adoption and specified
government social power over farmers as 'the ability of a government to affect

farmers' behavior. From the side of the input seller, government social power was
perceived more related to punishment, although they may receive more customer

volume if being involved in this project. The recognition that the government has the
ability to punish someone represents the coercive power from the government (Lu et

al., 2015). The input seller described that noncompliance would result in 'bad
influence'. He might think the government may abuse the right to punish those who
do business while not cooperate with them.

The social power of the government left a different influence on different
stakeholders. The researcher depicted that one policy of land transfer as 'the No.1

document from Central government' and Guangdong provincial government 'must'

follow it. The WB official also involved in WB activities because of 'work'. Most of the
grassroots participants would comply with principles. Consequently, farmers had
access to interact with these stakeholders who provided knowledge and materials

for farmers. Government legitimate power means the recognition that the one has the
right to prescribe a particular action for other members (Mitchell et al, 1997). We
considered that these types of government legitimate power made a positive

influence on farmers' adoption behavior, but the context influence from these two
factors is different.

When farmers found the relative benefits from the promoted innovation, they
reasonably would trust that government serves them. The voluntary mechanism of
the WB project provided chances for participants to get a subsidy and efficient

improved and healthy biophysical materials these participants expressed positive
judgments on these materials. While there was only a 'potential' kick-out mechanism
for those who violated 3CT regulations. This was considered as a government

reward power, which was illustrated as farmers could receive rewards if they

complied with the technology (Lu et al., 2015). The technician assistant shared his
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opinion to the farmer that 'those technologies that promoted by superior
departments are good'. Besides, one farmer nonparticipants cannot recall 3CT

principles, but he mentioned 'experts' came for that. These reflected the expert's

power. Expert power refers to that farmer's perception of innovation promoted by the
government as having beneficial expertise and knowledge (Lu et al., 2015). When
farmers perceived the government as professionals, they accept the suggestions
since they believe that they can get a better result if doing so (Kohli, 1989).

While on the side of farmer nonparticipants, the one who had a blurry memory of 3CT

mentioned that their yield was not low. The reason why he did not turn to 3CT might
be that he did not receive the influence of reward power since no extra attraction for
him to change practice. While another farmer nonparticipant talked about the

communication among the farmer communities, he ended with 'no others care about
this'. Even though this farmer as a group leader attended instruction meetings a few
times, he still made this negative judgment. Although these farmers and stakeholders
were under the same government, they reacted differently towards the social power

of government. This verified the importance of the WB project since the participants
were influenced more by the social power of government, which were brought
and highlighted because of the WB intervention.

5.2 WB Project interventions
This section elaborated on the implementation of the WB project, which was to
realize the second objective of this study. 'The Implementation Work Plan of 2014

World Bank Loan Project for Guangdong Agricultural Non-point Source Pollution
Treatment' was considered as the most important intervention in farmers' adoption
of 3CT. Because it provided chances and incentives for different stakeholders to

engage in activities related to 3CT, within which they could enrich their knowledge.

The two nonparticipants knew little about 3CT, while farmer participants in the same

town had a clear mind that their activities were following 3CT. WB project provided
extrinsic incentives for different stakeholders. Like for farmers, they could receive
considerable subsidies and good quality inputs. For input sellers, once they were
involved in the WB project, the number of customers were assured to some extent.
Moreover, frequent and new interactions were created because of this policy

intervention. For example, the new position 'technician assistant', who was a farmer
and member of the village committee, communicated with farmers, agronomists, and
experts.
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5.2.1 Economic incentives: input and output prices
Firstly, the WB project provided economic incentives for farmer participants.

Participants could get subsidies for buying appointed inputs so that they were more

likely to be willing to take part in the WB project. From the view of two farmer
participants, they considered subsidy for appointed inputs reduced 'economic
burden'. Moreover, farmers explained that money was saved and the subsidy

accumulated to be larger if they had larger fields, which need multiple packages. On
one side, farm size could be seen as a variable in this case by affecting the expected

total subsidy. On another side, this resulted in more available capitals, which may
encourage the adoption of 3CT. This was because limited capital is seen as
constraints in the purchase of high-effective inputs, which affected related

technology adoption (Yi et al., 2016). Input and output price were economic factors
that influence the adoption of innovation (Takahashi et al., 2020).

Expect for subsidies, economic factors like expected profits and availability of
investment were also impact factors. Producers who expect to acquire more profits
from the new technology may be more likely to adopt it (Stoneman, 1991). Four
respondents judged farmers as 'realistic', 'the ones who mostly care about real

benefits', 'feel happy if they get benefits'. These indicated that farmers cared about

the real benefits they could get. Following that, respondents illustrated that farmers

were attracted by input subsidy in the WB project. Two farmer interviewees clarified

the WB project firstly with 'a project provided subsidy'. An effective insurance project
was suggested to be beneficial to induce the adoption of yield-increasing

technologies through vanishing downside risks (Alem et, al, 2010; Dercon &
Christiansen, 2011).

Low prices of strongly demanding inputs were effective in boosting the

dissemination of technologies (Jarvis, 1981). The input seller mentioned that those
appointed inputs were 'the most popular' products in his shop. Although he

mentioned that in the past, these products were available in the market, they were
not as popular as current. This reflected that lower prices may be an essential

incentive for farmers in choosing fertilizer in this case. However, lower market prices

resulted in less available profit per product for input sellers. The input seller explained

that the total profits were almost the same because of more sales brought by the WB
project. He described this as 'small profits but quick returns'.

It is said that higher output prices serve as motivation for increased production
45

(Feder et al. 1985; Pitt & Sumodiningat, 1991, Takahashi et al., 2020). To some extent,
this may be translated as that the lower price may not result in high motivation. One
farmer mentioned that the purchase price provided by rice dealer was not very high.

One farmer nonparticipant said: 'You can't sell it for (earn) money. Rice is too cheap'.

Along with another nonparticipant, the two mentioned that chili cultivation provided
'good profits' because the market price was increased these years. This may result
that farmers had more motivation in chili cultivation rather than rice.

Although there were limited numbers of input shops involved in this project, there still
was fair competition among these shops. Farmer participants could purchase
appointed inputs with the subsidy in every appointed shop because the subsidy
mechanism was the same among all these shops. Two respondents commented

positively on the service of the appointed input seller that they would help the elder
producers with free delivery to fields for inputs. This left shop owners with good
impressions on consumers, and farmers might come to this shop out of this good
service.

5.2.2 Interests driven by knowledge and influence as
facilitated by WB project
Many funds were invested in the WB project for supporting instruction and

propaganda materials allocation. Except for oral propaganda from fellows, printed
and digital media were available in this project. These media turn out to be

imperative in creating awareness of new agricultural innovation in farmer groups
(Adnan et al. 2019). One nonparticipant mentioned that he had a blurry memory of

the WB project since he noticed the painted car. However, during our interviews,
propaganda materials were rarely mentioned by farmer interviewees. They both
mentioned their awareness related to agriculture was increased. Although
agronomists mentioned they provided propaganda materials for farmers, it was

uncertain that whether such materials made a difference in farmers' awareness, or
what the degree that was. This needed further investigation in the future.

Farmers can also learn from others and themselves. At first, a farmer can learn from

his own experience, which is also a determinant of adoption (Foster and Rosenzweig,
1995). From the responses of 4 farmers regarding fertilizer application amount, they
shared a feeling that fertilizer application was not the more the better. One

respondent called it 'long-term accumulated technology'. One farmer interviewee

mentioned that his farming activities especially input management were based on his
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own experience instead of following those official instructions. Lack of knowledge

was identified as a limiting factor in agricultural technology adoption (Pemsl et al.
2006). Besides, farmers can learn from different stakeholders through interactions in
the WB project. Interpersonal communication in farming communities plays an

important role in farming life (Adnan et al. 2019). Communication channels were
acknowledged for the usage of information spread of the innovation (Rogers, 2010;
Rogers & Coleman, 2003).

Exposure to information was proven as a variable in adoption process (Simtowe et al.,
2016). One farmer shared his view that it was not that farmers did not pay sufficient

attention on agriculture but they did not have such a scientific management method
in the past. For farmers, lack of information is seen as a constraint to the uptake of a

new agricultural innovation (Simtowe et al., 2016). Through communications of the
innovation, potential users have access to measure its attributes and make decision
on whether to adopt it as a new artifact (Adnan et al. 2019). Two respondents

thought agronomists and technicians as key drivers in 3CT promotion without any
hesitation since they were considered as the persons who instructed and supported

farmers most regarding 3CT related practice. This coincided with many research that
illustrated public extension workers made great contributions to the technology
diffusion (Takahashi et al., 2020).

In this case, with sufficient funds, agronomists and technicians held training and

on-site instructions frequently. Frequent exposure to information was highly related
to human being's awareness increasing (Simtowe et al., 2016). One said: 'Through

learning, everyone's awareness on environment protection has become a bit higher,
related to farmland, soil and environmental protection'. This kind of awareness
referred to scientific fertilizer management was classified as social awareness (Prinz,
1999). In many research, lack of awareness was one of the constraints to innovation

adoption in farming (Simtowe et al., 2016). However, it may be very costly if all
individual households got trained for awareness and knowledge increasing.

Except for extension technician, experts in this case would also hold training
meetings in villages. Training as a way of communication was considered as a key

factor affecting individuals' choices of technology adoption (Ahmed, 1997). This
extension aspect was said to be more effective for farmers who have fewer

education experience (Bellemare, 2010). In this process, technology extension
agencies connect the source of innovation and farmers (Kumar et al., 2018). The

input seller pointed out that appointed products were also available in the market
47

before WB intervention. However, it was not as popular as during WB project. As
mentioned in 4.3.2.3, the input seller considered the reason of this phenomenon as
the more clear interpretation from experts.

This reflected that the official instruction process worked out more efficiently in
farmers' purchase behavior during the WB intervention period than social learning

from input sellers. This might be related to two reasons. Firstly, stakeholders with
expertise generally are seen to be trustworthy, which would strengthen the usage

intention of users (Biong et al., 2010). Secondly, the input seller also pointed out the
phenomenon that farmers were willing to use those products that they were clear

with. As a result, we supported that when users had a stronger intention to follow an
innovation, and they knew the related products of this innovation clearly, they would
be more likely to adopt the innovation.

As the 'technician assistant' was elected by members in the village committee in
participant village, they could be seen as lead farmers. They should master 3CT at
first so they were considered as early adopters. Early adopters' sharing could

enhance others' knowledge about technological innovation and expected benefits,
therefore increasing the subsequent usage of other people (Bardhan & Udry, 1999).
They should supervise and instruct farmers when no agronomists and experts

presented. Maertens (2017) indicated that lead farmers played a significant role than
ordinary farmers when peer farmers learn about technological characteristics.

Meanwhile, consistent contact with extension technicians is a positive determinant of
technology adoption (Blackman, 1999). The lead-farmer approach has been proven

to own a positive impact on the uptake of new technologies among fellow farmers
(Wellard et al., 2013).

Other than communicating with people who have different social roles, four farmer

respondents all mentioned that they often talked about farming activities in the field

during leisure time. One farmer described their leisure talking as 'helping each other'.
Another farmer responded: 'We would share our experience, and we would

summarize which practice is good or which practice is not good. Also, we would

make a comparison, and think about it'. These learning activities within farmer fellows
were tested as a positive way of learning from social networks especially when the
adopters were not many (Bandiera et al.,2006). A farmer might feel stressed if their
seedling appearance is not as good as others so that they would follow the

management activities of those whose plants' appearance was better (Prokopy et al.,
2015). This could be interpreted as social learning and peer pressure, which were
considered as significant roles not only in affecting the evaluation process of
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technology attributes but also in adoption decision-making (Prokopy et al., 2015).

Generally, knowledge distribution is seen as the main filed of communication
(Prokopy et al., 2008). As for the interaction from experts, they were generally more
formal than those among farmer fellows. Although the content was said to be more

or less the same, the influence was different. Through the knowledge distribution of

experts, the effectiveness of information will accurately distinguished, which will have
a significant impact on the adoption decision among farmers (Prokopy et al., 2008).

5.2.3 Visit and supervision
One challenge mentioned by the research assistant was about the practice of

farmers during their absence time. He said:'Because I am a researcher, and I will not

accommodate in the field for supervision. We will do fieldwork in some important
periods, but at other times we do not know about the real situation. we could remind

them (farmer) of what they are going to do at this moment through training in advance
and phone calls. This is also a challenge for us'. This perspective reflected to some

extent farmers would not follow the principles of promoted technologies if there were
no supervision.

As we mentioned before, the technician assistant works not only for daily instruction

but also for supervision. Every participant should follow regulations and principles of
promoted technologies in input management. He described his supervision as: 'We

usually went to the field to see and instruct them (farmers) how to practice (rice
farming). This included fertilizer, pesticide and package waste. We needed to
supervise these'. From the technician assistant, most of farmers would follow

regulations strictly, and he described as 'generally people would not do that (violate

rules)'. He thought farmer fellows were with 'good disposition' and they were 'willing
to accept and correct their practice' if they did something wrong. This means that

generally visiting and instruction together would play a role in regulating farmer to
practice by principles.

This was implicated by some research. Imperfect supervision by actors was

conflated with extension activities into the number of visit times in the research of
Bellemare (2010). To some extent, it revealed that the number of visit times has

significant importance in increasing production (Bellemare, 2010). Although there
was supervision, there were still two farmer participants once applied extra fertilizers
in the fields as mentioned. When I asked in this case whether farmer participants
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would be kicked out if they disobey principles, the technician assistant answered:

'certainly not. It was just once. You need to make propaganda for this project and

educate them... We would not do harmful things to them. And, they also would think
about it'. On one side, it reflected the importance of instruction and supervision. On
another side, there were chances provided for participants to correct their wrong
operation, which may be a kind of positive propaganda for this project.

Except for the actor's supervision, the data in the IC card platform also played a role

in supervision. Collected data from individual households were uploaded to the IC
card system. In principle, the input seller mentioned this regulated the total amount
of appointed inputs he could import. He said : 'If I purchase 100 packages of, for

example, pesticides, I should sell 100 products. 101 merchandise was not allowed '.
Farmers did not have access to extra subsidized inputs, and the subsidy for each

participant was fixed. It was less possibility that they would purchase excess inputs.

By limiting the supply amount of subsidized inputs, to some extent, we considered it
as another effective way of supervision.

5.2.4 Biophysical materials
High-quality biophysical materials play an important role in 3CT promotion in the WB
project. Firstly, all four farmer interviewees all mentioned that they planted improved
seeds instead of the reserved ones from previous harvests. According to the farmer

technician, experts would bring high-quality varieties when they came for 3CT
instruction. The improved seed varieties were available for all participants, hence
seed supply was not a constraint of adoption as before. It was proven that the

adoption of improved rice varieties generally makes sense on yield and individuals'
welfare (Takahashi et al., 2020).

Secondly, along with improved varieties, highly efficient inputs were catalysts of crop

yield. It was pointed out that input application was essential to stimulate the full yield
potential of improved seed species (Takahashi et al., 2020). Especially in the

agricultural revolution in Asia, improved seed varieties and chemical fertilizers
application were absorbing simultaneously in the core of a technology (Hayami &

Ruttan, 1985). Formulated fertilizers made it easier for farmers in the application. As
mentioned, farmers prefer less-complex innovations in agriculture (Kumar et al.,
2018).
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5.3 Technology as an 'actant' and its characteristics
The 3CT, focused on efficient fertilization, with supporting integrated components,

aims to primarily reduce the inputs of chemical materials. The three controls refer to

fertilizer control, seedling control and pesticide control (DARAGP, 2015). It focused
on N fertilizer management. As mentioned by grass-root interviewees, 3CT was

illustrated as '4231' by local farmers. They mentioned that farmers who followed 3CT
principles normally would apply fertilizers in four stages, which accounted for 40%,
20%, 30% and 10% respectively. To be more specific, farmer participants usually

purchase subsidized fertilizers in appointed input shops by individual IC cards.
During purchase time, the input seller even did not have to introduce the inputs for

farmers. Because of the intervention of the WB project, farmers learned from experts
and agronomists through on-site training and instruction meetings. These
stakeholders were connected by the WB project and 3CT itself.

In the WB project, farmers were invited to take part in 3CT instruction and training

meetings, which also related to good-quality biophysical and chemical materials.
Besides, the data of participants and their field sizes were collected and recorded in
IC card system, as the source for subsidy. In other words, the subsidy for individuals

was fixed and based on the field size, which to some extent would decrease the
possibility for farmers to purchase extra fertilizers. More importantly, each

purchasing activity was recorded. This could be seen as not only a way of monitoring
farmers' purchase activity but also 'evidence' for subsidy. As well, the visual

performance of rice seedlings helped to monitor. According to the technician

assistant, the rice seedlings cultivated by 3CT were strong enough so that no lodging
would appear. Besides, the seedling appearance was different from the one by

traditional mode. The unhusked rice was below the leaves if the farmer followed 3CT

principles for rice cultivation, while the unhusked rice in the seedlings grown by
traditional mode located above the seedlings.

As a main promoted technology in this study location, 3CT received many positive

judgments in interviews from different stakeholders in this research. For example, the
3CT inventor ascribed the reason why the WB project came to 3CT to the good result
of 3CT itself. Besides, the technician assistant judged 3CT as 'the best technology'

and almost all farmer fellows in his village were still applying 3CT in rice farming after
the WB project. We got the same positive feedback from the two farmer participants.

As a result, we saw it was important to figure out the characteristics of 3CT and what
expectancy-value or objects are that respondents had according to the affordance
theory.
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3CT can be seen as an 'actant' in the early enrollment process. From the view of the
assistant researcher, it was the good results of a technology that made a technology

promoted for a long time. He said: 'You can image, if a technology works out not so

well, the government will not promote it'. From the inventor, 3CT was considered as

a 'holding point' in helping the WB project for aim achieving. When I described that
WB project was supporting 3CT promotion, he interrupted me and said: 'That was

not supporting 3CT, it was to use 3CT. Because this project had its own

objectives...3CT was used as a holding point.' It could be illustrated as that 3CT
worked as a bridge connecting the experts' team and WB project, along with

dynamic interaction between different stakeholders. This could also be interpreted as
the third process of translation since the alliance of powerful actors in science and

policy was built up when the technology was available for the public. In this sense,
3CT can be depicted as such an 'actant' role. It firstly connected WB project, the experts
of 3CT in GDRRI, agronomists in agricultural bureaus, farmers and members in village
committees. Secondly, inputs and biographical materials were provided when doing 3CT
instruction and training. They were mutually essential components of this heterogeneous
networks. This could be seen as it was 3CT and its affordance that made them
intertwined.

The technician assistant mentioned that high-quality seeds varieties were also promoted
to rice farmers. With 3CT, higher yields and lower costs were provided for farmers,
comparing to the past. The technician assistant also mentioned that farmers in his village
were still following 3CT principles even the WB project was ended in 2018. This could be
illustrated from the perspective of affordance. The affordance represents the potential
actualization while the reaction from different stakeholders relies on the context (Volkoff
& Strong, 2013), Some farmers were still following 3CT principles even there were no
extrinsic incentives anymore. This was because different goal-oriented actors perceived
3CT differently, according to the affordance theory.

Except for taking into consideration the extrinsic context, the characteristics of
technology is seen as an important factor affecting farmers in making decisions on

technology adoption (Kumar et al., 2018). Five distinct attributes were identified that

accounted for significant variance in decisions of adoption at the farmer side (Rogers
& Shoemaker, 1971). They are relative advantages, compatibility, complexity,

trialability, and observability (Rogers & Shoemaker, 1971). Besides, many research
has revealed that individual perception is the main factor influencing personal

decision-making on innovation adoption (Beal et al. 1957; Rogers, 1962; Davis,
1989).
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5.3.1 Compatibility
As mentioned above, Guangdong province is one of the main rice production area in

China. Rice is the main crop for locals and 3CT targets at rice cultivation. Basically,
one farmer who had large-size paddy fields agreed on that rice cultivation could be

seen as a 'family history'. Five grassroots interviewees all grew rice mostly for eating.

Two farmers emphasized that growing rice was to feed their big family. Compatibility
of a technology is seen as a distinct factor in adoption of new technologies (Roger,

1995). This is defined as the extent to which a technology is perceived to fit with
other activities and demands of potential users (Roger, 1995). What 3CT provided
were seen as healthier rice for eating because farmers realized the bad healthy
influence from the overuse of fertilizers. This was elaborated in 5.3.2.

As for the project place, from the researcher, individual households living in the

villages surrounding the Pearl River and its main tributary were invited to join in WB
project voluntarily. The technician assistant mentioned that water for rice farming

was 'electronically pumped by village committee together' from the river and free for
all farmers. This meant that water was available for farmers in rice farming during the

same period. 3CT was compatible with this activity since fertilizing needed water. As
well, the technician assistants who came from the village committee could interact
with all farmer participants during these specific periods.

5.3.2 Perceptions about benefits: a helpful, healthy,
profitable management
One nonparticipant judged positively towards training meetings since he could learn
about field management, which he saw as a 'big deal' as he related 'harvest loss' to
imperfect field management. One farmer emphasized the reason why he participated

WB project: 'if we did not pay much attention to it (limited field), we would not
manage it well'. These all revealed that farmers see field management as of great
importance. Increased productivity has been a key driver of a user regarding new

innovation adoption (Kumar et al., 2018). This can be seen as one relative advantage,

which was defined as the extent to which technology is understood as better than

the one it takes over (Roger & Shoemaker, 1971). For the latter farmer, the relative
advantage can be understood as 3CT principles were perceived as helpful in field
management so that he accepted it.

53

Individual perception may be different from what is reported in research (Brickell,

1976). The input seller judged 3CT as 'excellent' since 'fertilizer application amount
certainly decreased from before'. The technician assistant answered 'I think 3CT is

the best technology for rice cultivation' to the question of how he did practice in rice

farming. He directly connected 3CT as a best practice of rice farming. The technician

assistant mentioned many farmers in his village followed 3CT principles consistently.
This might be related to their neutral or positive attitude toward 3CT perception.
From the view of a farmer nonparticipant, he once heard of 3CT and said: '3CT?

(pause 5 seconds), There were some people who went to our village for technology

promotion. Although we cultivate rice in our way, the whole harvest is not low'. He

immediately responded 3CT with yield, without any aided recall. This might illustrate
that he subconsciously recognized or had perceived 3CT as a high-yield technology.

While he did not turn to 3CT, which might be explained as that he only connected
3CT as a high-yield technology, without any other attractive expectancy-values.

In the violation case, it was said that two farmers held different perceptions when

they noticed the seedlings performed differently from before. They saw the seedlings
were not so green as usual, which may produce less yield. This drove them to apply

extra fertilizers in their rice fields without authorization. Later on, when this practice
was exposed because of the lodging performance, they admitted their disobeys and
turned to 3CT again after they saw the good harvest of others and got educated by

the technician assistant and village committee members again. When the technician

assistant depicted this case, he explained: '(if they applied more fertilizer) For one

thing, they need to pay more. For another, they harvest less. Who will be willing to do
that?' These could be interpreted that 3CT was perceived as a cost-saving and

high-productive technology. As well, it reflected that farmers, in general, care about
productivity and cost regarding adoption.

The perception from grassroots participants regarding the relative advantage of 3CT

was broader. One farmer judged: 'currently farmers, in general, realize that it

(environment protection) is related to body health and profit...happy with these
changes...we were actors experiencing these changes (environment becoming

better)'. It was found that people would take health and profit into one's planned

behavior intention to some extent (Godin & Kok, 1996). When talking about 3CT

management, one farmer said: 'We grow rice for ourselves, not for sale. It is different'.
We argued that farmers would prefer those green technology in rice farming since

the potential relative benefits of 3CT were related to health and profits that farmers
weigh much on.
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5.3.3 Complexity
There were initiatives to communicate the technology in a simple and catchy manner.
In order to further simplify the application of 3CT, 3CT was promoted as '4231',
referring to the amount in 4 corresponding stages of rice growth. From the response

of the technician and the input seller, both responded '4231' for 3CT. Farmers prefer

less-complex innovations in agriculture (Kumar et al., 2018). As mentioned, the
appointed two types of fertilizers were compound fertilizers, containing necessary
elements with a certain percentage. Even one farmer mentioned the whole amount

for one mu (0.67 hectares) field was '40 kilo', which was around 10 kilos less than the
one from experience in the article of Zhong et al. (2010). This simplified the

fertilization procedure. Farmers did not have to calculate how much N they need to
apply for a field per hectare. If innovation was perceived as difficult to use and
understand, it would not be adopted quickly (Kumar et al., 2018).

5.3.4 Trialability
The technician assistant said: 'For those party members, group leaders, firstly we

mobilise them to apply 3CT in one mu farmland to see the difference'. This could be
seen as one of the catalysts of technology adoption because trialability was provided
for early participants. Based on this point, as the data of farm size were collected by
the technician assistant and those who worked in village committee, we assumed

that this trialability was available for all farmer participants since it was farmers who
declared their farm size. This means that farmers could firstly try 3CT in part fields

instead of all fields. Trialability is interpreted as an ability for users to experience trial

(Kumar et al, 2018). Besides, permitted experiment trial in limited space and time can
accelerate farmers' adoption (Roger & Shoemaker, 1971). As generally potential
adopters would be skeptical towards a new technology, it helps early adopters to
eliminate doubts about how it may work out in their context (Kumar et al, 2018).

5.3.5 Observability: anti-lodging
As mentioned above, the 3CT seedlings' appearance and field circumstances were

different from the traditional one. This characteristic of these rice seedlings is

anti-lodging, while generally, lodging would happen if much fertilizer was applied. As

a result, fewer pests and diseases would appear (Huang et al., 2009). To some extent,
observability of innovation plays a role in promoting communication. An observable

innovation will arouse the communication in farmer fellows and often result in greater
adoption (Vanclay, 1992). This was verified in our case. Once the technician assistant

was farming in the field, one neighbor who was doing rice farming talked to him and
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positively commented on his seedlings and 3CT. The technician assistant described:

'Later, some farmers came across to me in the field and they talked to me: Your 3CT

looks very good. And I said: it's not mine, It is Dr.Xuhua research team's...Do not think
too much. Just join us'. This revealed that observability provided more chances for
mutual communication. In this case, the communication of the technician assistant
also was a kind of propaganda.

CHAPTER 6：CONCLUSION
In China, the overuse of N fertilizer and pesticide in crop farming resulted in

environmental pollution. Departments in central government and local government all
paid attention to this aspect. There were several policies targeting at sustainable rice
farming and improving the environment pollution. The NPS pollution got attracted by
governments in Guangdong province. There was fertilizer-reduced technology called

'3CT' for rice farming. Some farmers in Hengli township, Guangdong province were
said to adopt a rice farming technology called 3CT. Not much is known about what
was behind the spread of 3CT in this place.

The main research methods used in this research were literature review and

semi-structured interviews with 10 different stakeholders who came from the target
place. This study was carried out first to figure out what policies were effective for

rice farming and input management in general, and in specific for 3CT and how they
were implemented. Then it was analyzed that how different stakeholders were
gathered together because of policies and what influences from these interactions

between stakeholders resulted in a change of farmers' practice. After picturing the
extrinsic incentives, we investigated the intrinsic motivations of end users.

The technology itself is more like a package of recommendation by which the

technology of rice farming is changed by influencing biophysical resources, chemical
materials, people, and institutions together. These were related to what users can

expect if they were involved in the WB project. What we found on the policy side was
that there were some general policies from the central government and the local

provincial government supporting rice farming and regulating the inputs market. To

be more specific, we see the 'Zero-Growth Plan of fertilizer and pesticide application
by 2020' as the most important general policy that regulates the inputs environment
and enables relative projects to issue on the ground.

One of the projects was called

'the 2014 Work Plan of World Bank Loan Project for Guangdong Agricultural

Non-point Source Pollution Treatment', which was considered as the most important
specific policy for farmers' 3CT adoption in the study area. This was because the WB
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project provided farmers with economic incentives that they pretty enjoyed, efficient
materials for high rice yield, and many effective interactions with different
stakeholders who farmers can learn from.

For different stakeholders involved, WB project afforded them with different

incentives as well as the government social powers. Considering the social context in
China, the social power of Chinese government influenced the behavior of many

stakeholders in this case. Although there was only the input seller mentioned this
aspect directly, some other interviewees were influenced by the social power from
Chinese government from the interpretation of their words. For farmer participants,
they felt more reward power and expert power from government. For researcher and

WB official, they worked with farmers because of their respects to government. This

resulted interactions between them and farmers, which facilitated the practice
changing process of farmers in this area.

In short, this study examined the mechanisms with which a policy through the WB
project in Guangdong attempted to facilitate the uptake of 3CT technology in
Guangdong. The key mechanisms observed were to provide corresponding

economic, social and environmental interests for key stakeholders in the place where
a technology suits the cultural and political context. These can be taken into
consideration in designing or promoting technologies for agriculture.
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Appendix I Questionnaires for different
stakeholders
A. Semi-structured Questions for Farmers
(1)Name ________________________
(2)Village ________________________ Position___________________
(3)Gender ______________________

Age ______________________

(4)Education : No Education / Elementary / Secondary / Tertiary
(5)Stakeholder type ________________________
(6)Member of ag-cooperative or farmer organization? (Yes/No)
(7)What is your position in your organization? _____________________
(8)Date of Interview: ____________ Location: ________________

1.How long have you been a rice farmer?
●How long have you been growing rice? Do you also grow other crops? What crops?
●What is the size of your rice farmland?

2.Do you notice any recent changes in your village?
●What has changed recently in your village? Please list three attributes
●What do you think are the reasons triggering the changes?
●(if not mentioned with agriculture: Do you think it is has something to do with agriculture? Why?)
●Do you think the changes are important? Why/why not?
●Are you happy with the changes? Why/why not?
●Did you do something that makes contribution to the changes? What was that?

3.What are the main reason that you do rice farming ?
●Is it for self-support, main income (selling) or family tradition?
●If part for sale, who do you sell to?
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●Do you have any families who help you in rice farming?
●Have you ever attended any campaign or project for rice cultivation? How does it work? What benefits
do you get from it?

4.Can you describe your current practices in rice fertilizer and pest management?
A. Fertilizer management

B. Pest management

Practices or product
When (in the season)
they apply
How much of each product
per application?

5.Are these practices different from your practices in 2013? If so, what are the differences? Why was
there a difference?

6.Who do you interact with during the rice cultivation? (name the groups/organizations)
●What kind of cooperation that you do?
●How do you work with these people?
●What sort of relationship do you have with them? Is it more formal or informal?
●The regularity of contact with these people?
●Do you always meet them during farming activities or in another social activities? What do they provide
for you?
●What are the positive and challenging aspects of working with these groups?
●Any cases when you decide the relationship with this person/group is not working? What happened?
After that, do you still work with them or someone else?
7.Where do you buy your inputs (fertilizer and pesticides)?
Why do you choose to buy from them? Are you able to buy from others?
How do you buy inputs? (describe the process; e.g. I call the seller, they tell me they have this, they
give recommendations, I come to bring money or I pay by credit, they send the product to my farm)
Do the sellers give any recommendations? What are their usual fertilizer and pest mgt.
recommendations?
Does the seller give any discounts? (how? For example, if I buy in bulk, I get xx% off; if I buy enough I
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get good score and I can get discount next season)
Assessment process, other shop owners-- fair or not. What influence?
8.Do you know 3CT?

(can recall unaided/aided recall) How do you know that? When? Who

introduced this to you?
●What activities have you participated about 3CT? When did you participate?
●Do you apply the 3CT in rice farming? Since when?
●Why do you use that? Why not?
●Do you still use it? Why?
●How do you apply it?
●What benefits did you get from the activities?
●Who will you interact with regarding applying the 3CT in rice farming? For what? How often?
●( if more than one stakeholder : Among those people you mentioned, who do you think are the most
important individuals/groups for you? Why?)
●Are there any regulations that you need to follow strictly regarding 3CT? What would happen if you
failed to follow those?
●Do you think the 3CT make sense for your rice farming?
●Do you like it? Why/why not?

9.Do you know any government supported project on 3CT?
●What are these? (enumerate)
●Are you involved in any of them? Why/why not?
●How do you get involved in? When did you get involved?
●What is your role in this project?
●What do you do in your rice fields as part of these projects? Are these practices required?
Are you given support to implement the practices? What support was given?
10.Do you know the WB loan project? If yes, how did you know about this?
●Are you involved in it? Why do you participate in it? Why not?
●In what years were you involved the WB loan project?
●Is there any standard you need to meet as part of the program? How do you get checked for it?
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●Are there any regulations you are must follow in this project? What happens if you cannot follow
those?
●What do you think of the project? Do you like it? Why/ Why not?
●What is the positive thing about being involved in the WB loan project? What about the challenges?

B. Semi-structured Questions for input sellers
Semi-structured Questions for the Input Sellers (Fertilizer, Pesticide, Irrigation, Machinery service )
(1)Name __________________
(2)Gender ______________________

Age ______________________

(3)Education : No Education / Elementary / Secondary / Tertiary
(4)Stakeholder type ________________________
(5)Organization___________________ position___________________
(6)Date of Interview: ____________ Location: ________________
1.What products or services do you sell? How do you sell these? (a physical shop in village, online store,
coursed through cooperatives etc.)
2.Do you notice any changes in your village compared with conditions before 2014?
●What has changed recently in your village? Please list three changes
●What do you think are the reasons triggering the changes?
●(if not mentioned with agriculture: Do you think it has something to do with agriculture? Why?)
●Do you think the changes are important? Why/why not?
●Are you happy with the changes? Why/why not?
●Did you do something that makes contribution to the changes? What was that?
3.Who visit your shops in general? (who are your usual customers?)
●What do they come for? If they come to buy, what kind of input/service they buy from you? If they
come for other reasons, what are the reasons?
●How often do they come?
●Are your interactions based on any policy/program? What are those?
●Where do the inputs come from? Is there a reason you source the inputs there?
●Do you have to provide information to others regarding the inputs you sell? (e.g reporting on the
number of bags sold, records from farmer ID, etc.) How are these information shared? To whom?
4.How do you approach farmers when they come to your shop?
●What do farmers usually do when they come to your shop?
●What do you usually do when farmers come to your shop? How do you introduce the inputs to them?
●Why do you do that?
●Do you provide any recommendations for fertilizer and pest management? If so, what are these?
●How much fertilizer or pesticide do you usually sell to the farmers? What is this based on (e.g. farmers
want to buy this much, I recommended they buy this much, the policy requires it)?
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●What kind of input/service are popular in your shop? Why these input/service are popular?
●Why do they purchase these inputs instead of other ones in your shop?
●What do you usually do after farmers have paid? Do you need to record any information in the process?
Why do you need to do that? How?
●Are there any regulations you have to follow during this process?
●What are the positive aspects and challenges when you approach the farmers?
●How does the current arrangements and the common response from farmers affect your business?
5.Is there any feedback regarding your input selling business?
●Have you ever received any feedback/complain about your inputs/services? From whom? When did
you receive it? What was that?
●What happened after that?
●Why do you think these happened?
6.How is the mechanism of payment from farmers to this input products and services?
●What is the payment method?
●What is the payment arrangement? Are the price fixed? Can the farmers get discounts? How?
●Do you keep in touch with someone or some groups for the payment activities? Why?
●Who do you keep in touch with? Since when?
●How do you get to know each other?
●What are the positive aspects and challenges when you have payment activities with these farmers or
organizations ?
7.Do you know 3CT?
●How do you know that? When?
●Are there specific products or inputs that are part of a 3CT recommendation? What are these? Who
decided on these?
●Do you provide recommendation or sell any input/service related to 3CT? Since when?
●Why do you sell these products?
●Where do these inputs come from?
●Do farmers give feedback when buying the products related to 3CT? What do they talk about?
8.Have you participated in any activities related to 3CT? What is that?
●How did you know that? Why do you participate?
●What benefits/challenges do you get from the activity?
●Will you promote products of 3CT to other customers? Why/why not?
●What do you think of 3CT? Do you think the 3CT make sense on the important attributes you
mentioned in Question 1?
●Do you know any projects of 3CT? Are you involved in any of them?
●Do you know the WB loan project? How do you know that?
●Are you involved in the WB loan project?
●Why do you participate? Why not?
●What is your role in this project?
●What do you think of the project?Do you like it? Why/ Why not?
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C. Semi-structured Questions for the farmer & tech assistant
Semi-structured Questions for the farmer and Technical Assistant/Instructor
(1)Name ________________________
(2)Village ________________________ Position___________________
(3)Gender ______________________

Age ______________________

(4)Education : No Education / Elementary / Secondary / Tertiary
(5)Stakeholder type ________________________
(6)Member of agricultural cooperative or farmer organization? (Yes/No)
(7)What is your position in your organization? _____________________
(8)Date of Interview: ____________ Location: ________________
1.How long have you been a rice farmer?
●How long have you been growing rice? Do you also grow other crops? What crops?
●What is the size of your rice farmland?
2.Do you notice any recent changes in your village?
●What has changed recently in your village? Please list three attributes
●What do you think are the reasons triggering the changes?
●(if not mentioned with agriculture: Do you think it is has something to do with agriculture? Why?)
●Do you think the changes are important? Why/why not?
●Are you happy with the changes? Why/why not?
●Did you do something that makes contribution to the changes? What was that?
3.What are the main reason that you do rice farming ?
●Is it for self-support, main income (selling) or family tradition?
●If part for sale, who do you sell to?
●Do you have any families who help you in rice farming?
●Have you ever attended any campaign or project for rice cultivation? How does it work? What benefits
do you get from it?
4.Can you describe your current practices in rice fertilizer and pest management? [Check Xuhua's
article on 3CT recommendation
A. Fertilizer management

B. Pest management

Practices or product
When (in the season)
they apply
How much of each product
per application?
5.How long have you been a technical assistant/ instructors?
●What motivated you to be a technical assistant/instructors? How did you get selected?
●What activities did you do/get involved as a technical assistant/instructors?
●Is there any standard/goal you need to meet? Are there any regulations you need to follow as a
technical assistant?
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●What happens if you fail to achieve your goal? Is there any sanction or repercussion?
6.How do you interact with farmers in your work?
●What activities do you do in your work with farmers？How do you do this? How many farmers are in
your scope of work?
●How many times do you meet them (per week)[It may be good to provide a standard for this (e.g. per
week, per month) so that you can more easily compare answers. If someone says 1/wk and another
says 4x per month, it is hard to assume they are the same. If everyone answered in a per week scheme,
you can summarize the different responses to per month or per season later on][Yep!]?
●What technologies/products do you recommend for fertilizer and pest management in rice? Why do
you recommend these?
●Are there any evaluations for farmers' practices (e.g. that they implement recommended practices)?
How is this done? Who does the assessment? Any effects of the evaluation?
●Are you involved in evaluating that the practices? How do you do this? Who do you provide the report
to?
●What are the positive things that you can do as a technical assistant/instructor and what are the
challenges in this role? Explain why.
7.Do you know 3CT?

(aided recall and unaided recall)

●How do you know that? When?
●What is it? What should farmers do related to this?
●Are you involved in 3CT? What activities were you involved in?
●Who are the other stakeholders, aside from farmers, that you work with for 3CT? Why do you work
with them?
●Do you like 3CT? Why/why not?
●Do the farmers that you assist use 3CT? Why do you think they do/don't?
●Do they strictly follow the instruction of 3CT? What happens when they do not follow the instruction?
●Do you promote any other technologies to those people? What the relationship between these
technologies (competitive, cooperative, no relationship)?
8.Do you know any projects/programs that support 3CT?
●Are you involved in any of them? In what way? Do you know WB loan project? Are you involved in this?
●How do you know that? When did you participate?
●Why do you participate? Why not?
●What is the project about? How does it work with rice farmers?
●What is your role in this project?
●What do you think of the project? Do you like it? Why/ Why not?
9.Who else do you work with for technical assistance to rice farmers? (Name/organization, in what
aspect)
●What kind of work do you do with them？How do you do this?
●Does the work between you and these people based on any regulations?
●What are the positive aspects and challenges when you work with them?
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D. Semi-structured Questions for the Technician/Agronomist
Semi-structured Questions for the Technician/Agronomist
(1)Name ________________________
(2)Gender ______________________

Age ______________________

(3)Education : No Education / Elementary / Secondary / Tertiary
(4)Organization _____________________Position_________________
(5)Stakeholder type ________________________
(6)Date of Interview ____________ Location ________________
1.What activities do you do as part of technical assistance? How do you do this? Why do you do this?
2.Do you notice any recent changes in the sites where you work?
●What has changed recently ?
●What do you think are the reasons triggering the changes?
●(if not mentioned with agriculture: Do you think it is has something to do with agriculture? Why?)
●Do you think the changes are important? Why/why not?
●Are you happy with the changes? Why/why not?
●Did you do something that makes contribution to the changes?
3.How long have you been a technician/agronomist?
●What technologies/products do you recommend for fertilizer and pest management in rice? Why do
you recommend these?
●What are the positive things that you can do as a technician/agronomist and what are the challenges in
this role? Explain why.
4.Who do you work with for technical assistance to rice farmers?
●Do you work with rice farmers? Individually or through groups?
●How many times regularly do you meet them? Who do you meet mostly for the farmer group?
●What types of technical assistance do you provide? How?
●What do you like/are challenged about working with these farmers? Why?
5.Are you also involved in explaining or implementing standards and policies related to rice farming?
●What standards or policies? How are you involved in this?
●How do farmers follow these? How are they checked?
●Are there any incentives for following?
●Are there any sanctions for not following?
6.Other than farmers groups, who do you interact during your work? (Name/organization, in what
aspect)
●What kind of work that you do with them?
●Since when have you worked with them?
●How do you work with them? How often?
●Who are the most important individuals/groups to your work?
●Does the work between you and these people based on any regulations?
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●What are the positive aspects and challenges when you work with them? Why?
7.Do you know 3CT?

(aided recall and unaided recall)

●How do you know that? When?
●What is it? What should farmers do related to this?
●Why does your organization support this?
●Are you involved in 3CT? What activities were you involved in?
●Who are the other stakeholders, aside from farmers, that you work with for 3CT? Why do you work
with them?
●Do you like 3CT? Why/why not?
●Do the farmers that you assist use 3CT? Why do you think they do/don't?
●Do they strictly follow the instruction of 3CT? What happens when they do not follow the instruction?
●Do you promote any other technologies to those people? What the relationship between these
technologies (competitive, cooperative, no relationship)?
8.Do you know any projects/programs that support 3CT?
●Are you involved in any of them? In what way? Do you know WB loan project? Are you involved in this?
●How do you know that? When did you participate?
●Why do you participate? Why not?
●What is the project about? How does it work with rice farmers?
●What is your role in this project?
●What do you think of the project?Do you like it? Why/ Why not?
9.What policies do you know regarding to pesticide/fertilizer? Are there any other policies influencing
your work related to these three aspects?
●The zero-growth plan for fertilizer&pesticide application
●Insurance policy for rice cultivation
●Rice cultivation subsidy (direct subsidy, subsidy for good-quality seeds, comprehensive agricultural
subsidies)
●Well-facilitated farmland instruction plan

E. Semi-structured Questions for the Government representatives groups
(1)Name __________________
(2)Organization __________________________
(3)Gender ______________________

Age ______________________

(4)Education : No Education / Elementary / Secondary / Tertiary
(5)Stakeholder type ________________________
(6)What is your position in your organization? _____________________
(7)Date of Interview: ____________ Location: ________________
●Can you share a bit about your organization and its mandates?
●Why is your organization interested in sustainable agriculture?
●What activities/initiatives, if any, does your organization have in relation to sustainable agriculture?
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1.Do you notice any recent changes in the place where you are responsible for?
●What has changed recently? Please list three attributes
●What do you think are the reasons triggering the changes?
●(if not mentioned with agriculture: Do you think it is has something to do with agriculture? Why?)
●Do you think the changes are important? Why/why not?
●Are you happy with the changes? Why/why not?
●Did you do something that makes contribution to the changes?
2.What do you usually do in your work?
●How long have you been working in your organization?
●Who do you work with in your work? (organization name/groups..)
3.Do you work with farmers to some extent?
●Do you work with them individually or through others？Formally or informally?
●How does your work affect farmers?
●What kind of activities that you do in engaging the farmers?
●What do you like/are challenged about working with these farmers? Why?
4.Who do you interact with during your work with farmer groups?
(Name/organization, in what aspect)
●What kind of work that you do with them?
●Since when have you worked with them?
●How do you work with them? How often?
●Who are the most important individuals/groups to your work?
●Does any of the work between you and these people based on any regulations?
●What are the positive aspects and challenges when you work with them?
●What can you say about the people you work with?
●What do you like/are challenged about working with them? Why?
5.Do you know of any policies or programs in Guangdong related to sustainable agriculture?
●What are these?
●How are they implemented?
●How are the farmers supported to implement?
●Are there any regulations? If so how are they implemented? Who are the groups being
regulated/monitored (e.g. farmers, cooperatives, input sellers)
●What happens if the regulations are not followed?
6.What policies/programs do you know specifically for pesticide/fertilizer management? Are you
involved in any project related to these aspects? Are there any other policies influencing your work
related to rice cultivation?
●The zero-growth plan for fertilizer&pesticide application
●Insurance policy for rice cultivation
●Rice cultivation subsidy (direct subsidy, subsidy for good-quality seeds, comprehensive agricultural
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subsidies)
●Well-facilitated farmland instruction plan
7.Do you know 3CT?
●How do you know that? When?
●Did you participate any activities regarding 3CT? How did you get to know that?
●When did you participate? What was that?
●What activities have you/your organization organized related to the 3CT? When did you/your
organization do that?
●Are there any requirement for people to be involved in these activities? What are those?
●Who do you work with when doing the activities?
●What products/services do you offer for the people you work with when doing these activities?
●Do you think the 3CT make sense on the important attributes you mentioned in Question 1?
●Do you promote any other technologies to those people? What is the relationship between these
technologies (competitive, cooperative, no relationship)?
●Do you like 3CT? Why/why not?
●Are you involved in any project related to 3CT? What is that?
●When did you get involved? What is your role in this project?
8.Do you know the WB loan project?
●How do you know that?
●Do you a member of the project? How do you get involved in?
●Why do you attend the WB loan project? Why not?
●What is your role in this project?
●What activities do you do in this project?
●Have you or your organization done anything before the WB loan project before its official
implementation?
●Who do you work with in this project? How do you work with them?
●Does there standards for those people to be involved? Any regulations for them ?
●What would happen to them if they failed to obey the regulations?
●How do you manage these?
●What is your attitude towards the WB loan project? Why?

F. Semi-structured Questions for 3CT inventor
1)Name __________________
(2)Organization __________________________
(3)Gender ______________________

Age ______________________

(4)Education : No Education / Elementary / Secondary / Tertiary
(5)Stakeholder type ________________________
(6)What is your position in your organization? _____________________
(7)Date of Interview: ____________ Location: _______________
General questions :
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(1)Could you please tell me a bit more about your present role?
(2)In your experience, which stages of 3CT did you get involved in? (e.g. invention stage, demonstration
stage, promotion stage, etc)
(3)In which province did you do any activities regarding 3CT? Why did you do that there?
Invention stage:
(1)Can you describe how 3CT was developed ？ --discussion about nutrient management and pest
management
(2)What was your involvement at this stage?
(3)At this stage, who were involved?
(4)Was there a difference between the technology when it was developed that time, and the 3CT as it is
promoted now? In what way?
Demonstration pilots stage: (defined as the period after invention and before being promoted officially in
a large scale)
(5)What was your involvement at this stage?
(6)Where was it located? Was it only in Guangdong or are there areas in China where there were trials?
What was your involvement in this?
(7)In your experience, what kind of participation by farmers/end users were done? What were the
strategies to engage the broader public in demonstration pilot stages ?( e.g. meetings, public media
report, etc.)
(8)In your recollection, how did 3CT move from research into the attention of policy makers and national
programs? Who were involved in this? Why did it get picked up at policy level?
(9)In your opinion, what were the obstacles of 3CT adoption at this period? (e.g. lack of financial and
staff resources, lack of clear guidelines, limited qualified and efficient inputs, lack of strict evaluation
system, etc.) What activities did you or your office do to overcome them?
(10)Did this stage re-define or change the technology from its original form? in what way?
Promotion stage:
(11)Are you involved with 3CT work at this stage? In what way?
(12)Are you familiar with the programs that support 3CT in Guangdong (e.g. Worldbank project)? What
can you say about this?
(13)What do you think about the adoption of 3CT at this time? Why do you think this is so, what
mechanisms are supporting this?
(14)In your opinion, who are the key drivers for 3CT program? Would you be familiar with any of them?
Would you be willing to introduce me to them so I can ask them more about 3CT?

G. Semi-structured Questions for researcher in Rice Research Institute of
GAAS/Government representatives groups
(1)Name __________________
(2)Organization __________________________
(3)Gender ______________________

Age ______________________

(4)Education : No Education / Elementary / Secondary / Tertiary
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(5)Stakeholder type ________________________
(6)What is your position in your organization? _____________________
(7)Date of Interview: ____________ Location: ________________
●Can you share a bit about your organization and its mandates?
●Why is your organization interested in sustainable agriculture?
●What activities/initiatives, if any, does your organization have in relation to sustainable agriculture?
1.Do you notice any recent changes in the place where you are responsible for?
●What has changed recently? Please list three attributes
(if not mentioned with agriculture: Do you think it is has something to do with agriculture? Why?)
●Do you think the changes are important? Why/why not?
●Are you happy with the changes? Why/why not?
●Did you do something that makes contribution to the changes?
2.What do you usually do in your work?
●How long have you been working in your organization?
●Who do you work with in your work? (organization name/groups..)
3.Do you work with farmers to some extent?
●Do you work with them individually or through others？Formally or informally?
●How does your work affect farmers?
●What kind of activities that you do in engaging the farmers?
●What do you like/are challenged about working with these farmers? Why?
4.Who do you interact with during your work with farmer groups?
(Name/organization, in what aspect)
●What kind of work that you do with them?
●Since when have you worked with them?
●How do you work with them? How often?
●Who are the most important individuals/groups to your work?
●Does any of the work between you and these people based on any regulations?
●What are the positive aspects and challenges when you work with them?
●What can you say about the people you work with?
●What do you like/are challenged about working with them? Why?
5.Do you know of any policies or programs in Guangdong related to sustainable agriculture?
●What are these?
●How are they implemented?
●How are the farmers supported to implement?
●Are there any regulations? If so how are they implemented? Who are the groups being
regulated/monitored (e.g. farmers, cooperatives, input sellers)
●What happens if the regulations are not followed?
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6.What policies/programs do you know specifically for pesticide/fertilizer management? Are you
involved in any project related to these aspects? Are there any other policies influencing your work
related to rice cultivation?
●The zero-growth plan for fertilizer&pesticide application
●Insurance policy for rice cultivation
●Rice cultivation subsidy (direct subsidy, subsidy for good-quality seeds, comprehensive agricultural
subsidies)
●Well-facilitated farmland instruction plan
7.Do you know 3CT?
●How do you know that? When?
●Did you participate any activities regarding 3CT? How did you get to know that?
●When did you participate? What was that?
●What activities have you/your organization organized related to the 3CT? When did you/your
organization do that?
●Are there any requirement for people to be involved in these activities? What are those?
●Who do you work with when doing the activities?
●What products/services do you offer for the people you work with when doing these activities?
●Do you think the 3CT make sense on the important attributes you mentioned in Question 1?
●Do you promote any other technologies to those people? What is the relationship between these
technologies (competitive, cooperative, no relationship)?
●Do you like 3CT? Why/why not?
●Are you involved in any project related to 3CT? What is that?
●When did you get involved? What is your role in this project?
8.Do you know the WB loan project?
●How do you know that?
●Do you a member of the project? How do you get involved in?
●Why do you attend the WB loan project? Why not?
●What is your role in this project?
●What activities do you do in this project?
●Have you or your organization done anything before the WB loan project before its official
implementation?
●Who do you work with in this project? How do you work with them?
●Does there standards for those people to be involved? Any regulations for them ?
●What would happen to them if they failed to obey the regulations?
●How do you manage these?
●What is your attitude towards the WB loan project? Why?
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Appendix II Table of Interviewees’
Background Information
Stakeholder types

Organization:

Gender

Age

Education

Whether

Level

involved in WB
project

Experts

of

3CT

IRRI;

Huazhong

invention

Agriculture University

Associated

Rice Research Institute

researcher

of GAAS

Official

Agriculture, Rural and

Male

58

Tertiary

No

(Professor)

Water

Conservancy

Bureau

in

Female

37

Tertiary

Yes

Female

39

Tertiary

Yes (since 2014)

Female

32

Tertiary

Yes

Male

58

Secondary

Yes (since 2014)

Male

62

Secondary

Yes (since 2014)

Male

58

Secondary

Yes (since 2017)

Male

63

Secondary

Yes (since 2017)

Huicheng

District, Huizhou City.
Senior Agronomist

Agricultural technology
Extension

Center

in

Huicheng District
Input seller

The 8th Supply and
Marketing Cooperative
of

Hengli

Tonwship,

Huicheng District
Farmer

&

Technician
assistant

&

member of village

Moyuan

Village

Committee,

Hengli

township,

Huicheng

District

committee
Farmer & member

Weizai

Village

of

Committee,

Hengli

village

committee

township,

Huicheng

District
Farmer

&

once

/

worked in village
committee
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Farmer & member

Zhongdong

Village

of

Committee,

Hengli

village

committee

50

Tertiary

No

Male

35

Secondary

No

township

Farmer

&

group

The

leader

in

village

Zhongdong Village of

committee

Male

Village

4th

group

in

Committee,

Hengli Township

The table for interviewees background info
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Appendix III Transcripts of different
stakeholders
A. Semi-structure interview of a farmer participant in Weizai village
F: Firstly I would like to ask how long have you been doing rice farming?
M: I have been growing rice for dozens of year,
F: what is the size of your rice fields?
M: well, I have a big family. In my family, there is a dozen people. Now it is mainly me
(who do rice farming). I have more than 5 mu fields, for each season.
F: Do you also grow other corps? Like the...(interrupt)
M: No. For now in our places, generally, we mainly grow rice. And we leased the dry land
for vegetable cultivation.
F: OK. Did you notice any changes in your village, like aspects of people, environment, or
economy, etc.
M: Generally speaking, the economy in our place is good. Because the dry lands in
general were all released. And the fee for one mu is 1000 yuan. As well, the water for
paddy field is free. Now for us, we even have surplus after these income are used for
living. Because like the youngsters, all went to the cities for work. And the older who are
50 to 60 years, like me, are still able to do farming. Young people certainly don't farm,
because the current situation is different. It should be around 60 years old. People at this
age are now farming. Those who were born in 1970s have gone out to work. At present,
based on the improvement of our country economy, life has improved. Young people go
out to work, they will definitely earn money. Now farming is easier, because we have
cultivator and harvester. Basically everything is mechanized. One problem is that the
days of planting seedlings are relatively hard, some are throwing seedlings, and some are
planting seedlings, just these two aspects.
F: Yes. You mentioned the economic aspects, is there any changes in environment
aspects?
M: Well, two or three years before, the non-point source pollution project was carried out
in our place as well. 2016, 2017, 2018, well. It seemed that it started in 2017. It has been
carried out for 3 years. As a matter of fact, the farmers' consciousness is now better after
they participated in this project, because farmers' education level is not high. As well, the
soil technology used to grow the land in the past is definitely different from the current
scientific one. The previous technology needs a lot of chemical fertilizers, and also
traditional fertilizers. But there is no science to support how to use them. Some (farmers)
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use them in a mess, (using) even 50 kilos fertilizer, which are mainly nitrogen fertilizers.
After training and learning, we have two rice seasons every year, and farmers was trained.
Every household has a registered card, because of the non-point source pollution project.
There are discounts if we take a card to buy inputs, such as fertilizers and pesticides.
Through learning, everyone's awareness on environment protection has become a bit
higher, like to farmland, soil and environmental protection, because the pesticides used
are relatively unhealthy to human beings, and the pesticides used are all pollution-free
pesticides with, high quality. It is effective in pest prevention, but the poison is less.

Everyone has this consciousness. Now people are the focused point. Body health is the
most important, and environmental hygiene is the most important aspect, including rural
construction in all parts of the country, and everyone has a higher awareness. As for the
countryside renovation, everyone has this awareness. Including us, we all grow rice. But
now the rice farming size is not too large in our place. A household may have 4 to 5 mu
fields, and also someone will release their farmland to others. We grow rice mainly for
self-support. Basically, no much surplus left. For example, I have four people in my family,
and I have 4 to 5 mu rice fields. Now for the surplus rice, our friends and relatives would
come to us to purchase rice. They would say that your rice is safe. No much left. We all
grow rice for ourselves so that we do not need to buy rice from the market.
F: Ok. As you mentioned a project, what was that?
M: WB project. That non-point source pollution. Farmers in our village participated in this
project, and all of them had cards. Basically, this card seems to have been cancelled in
2019.
F: what was the cards for?
M: if we use the cards for input purchase, we would get discounts. Like fertilizers,
pesticides. We all can get discounts. Besides, there were training. Some scientific and
technical personnel came here and talked about how to grow corn and peanuts, as well
as rice, and talked about several aspects, including how to eliminate pests and maintain
seedlings. Many of my colleagues promoted this. Several projects, many in rural areas,
non-point source pollution projects, including rice, soil, and environmental protection, we
all have learned. Every household has learned, and it has been there for three years.
F: ok. Could you please talk about how you practice in rice farming, regarding to
pesticide and fertilizer management ?
M: Basically, all were introduced by experts. Including WB project, these were all
conducted by 3CT. Like government side, service center in Agriculture and Science
Station, technology extension center, they introduced how to do pest and disease
management, and fertilizer management. Water is free in our village, which is covered by
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village committee. It was from Dongjiang River. Now we usually use these types of
pesticide (showing pictures to interviewer). They are eco-friendly. Now farmers'
awareness of environment protection is higher. Overuse of fertilizer would not increase
the yields, and it is not good for human beings to eat. If fertilizer is used reasonably, the
yield is high and the rice grows well.
F: When did you use these inputs at which stages of rice growth?
M: Rice, well, We basically sow the seeds in March in the first half of the year, and
harvested in July, which lasts about 4 months. You need to use chemical fertilizers.
During the process of planting seedlings, XX pesticide will be used, it would be the first
time to apply pesticide in the first month of rice growth. The rice will grow for a total of 4
months. In the third month, insects will appear. And it is the second time to apply
pesticides. Generally, two-time pesticide applications are needed, and three times are
the most. So now the use of fertilizers and medicines has been reduced. As what
mentioned above, this is also driven by scientific technology. Everyone has this
awareness. Now everyone basically seems to have a safer and more economical use of
pesticides.
F: What about fertilizers?
M: We normally use this (pause 5 seconds), the compound fertilizer, including N,K,P. In
the past we generally use Urea fertilizer, which is K fertilizer. Now we use compound
fertilizer, which includes N, P, K. there are fertilizers for different crops, like rice fertilizer,
peanuts fertilizers, etc. Now we only use rice fertilizers, which basically is compound
fertilizer.(showing pictures). in the past, we usually will use the card to buy this fertilizer.
For one package it would save around 40 Yuan. For example, if the shop owners asked
for 160 Yuan, if you have card, you only need to pay 120 Yuan. So you have discount.
And the products is good. Now this are cancelled. We have no solutions. You still need to
use these types, because you have got used to them. Besides, they are effective for
many aspects of rice growth,
F: Yes. Got it. Like applying this is good for agriculture.
M: Yes. At least it will make sense on yields.
F: Is there any difference between the practice you did before 2017, in which you
participated in WB project?
M: Now we pay more attention to agriculture. In the past, it was not that people did not
pay enough attention to agriculture, but that no scientific technology was available, and
practice was not based on science. At the beginning, we were learning slowly. Because I
also once applied too much fertilizers and it did not work for me. As well, I felt the yield
was less. Now we changed our behavior, and the yields in recent years are certainly
increased. And the soil is changed through soil testing. Fertilizers are different as well.
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F: will you communicate with others during rice farming?
M: Yes. Actually in the past those technicians came to us for instruction. We would
communicate with each other in the rice field. As farmers, we certainly would talk to each
other. This makes it interesting. The same to our propaganda. We would post bulletins
when you need to apply pesticide and when we would pump water in our village. It was
decided by me. because the village must have a centralized system. You don't need to
pay, but the collective pays. Everyone will enjoy it. Of course, if you plan to pump, you
must pump. If you don't plan to pump, you will not pump. Why? Because you can't farm
without (water) in the process of applying the pesticide, you must control the (water) in
the field. You must keep the field with water for about 10 days within a week before
planting, and about half a month. In May, the second-time fertilizer applied, so the water
source must be controlled. So those who take care of this aspect of water management
and rice production, basically have more than ten-years (experience). I did it before I
worked in the village committee, and I do it myself in my family. I am the boss of the
family. I am the the labor of my family.
F: OK. Just now you mentioned that you would interact with technicians, it is formally or
just like the way you do with friends?
M: At that time, there were some chances for learning. Each village will send people to it.
If there is a training may be hold once a year, or twice or more. It must be cadres to do it.
Why? In fact, for example, the technology extension center, the Agricultural Bureau and
the Agriculture and Science Station are all contacting with the village committee, for
information post to villagers. As well, the group leader should post bulletins, for example
of pesticide application. Everyone will make broadcast and everyone will know about it.
F: Yes. Got it. If you are in need, will those technicians help you? Any situation that they
did not support you?
M: Those technicians from superior departments? Well. They will leave their telephone
numbers for us to call them if we have questions. Generally we do not have any
questions. Like pest and disease, for these we generally would not ask questions
because we can tell what inputs we could use to solve it. This is the same in every
season and year. Twice a year, late season and early season. Basically, it seemed to be a
long-leaf disease the year before. As a result, there was a long-leaf disease in rice, and I
was also anxious. It was relatively hot, and it appeared in many fields. Then we also
asked an expert for this. The expert mentioned that we needed to control the water in the
field. There must be some communication between us. Just like using a mobile phone to
take a picture and send it to them. Like, we send it to the Agricultural Office, and then the
Agricultural Office sent it to experts, he would know what the condition was. The experts
once saw the picture, he figured out that it was long-leaf disease. It also appeared in
other villages. The water came into fields, and then we needed to drain it away, then
pumped again. For this disease, basically every year the agriculture bureau would make
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broadcast to the town (department), the town to the village, and the village to the group
leader. Now the groups have these announcements, and information is available in all
aspects. Although maybe someone does not take a look on the bulletins, we
communicate with each other so that it will be clear to them. Like pesticide and fertilizer
management, generally it is uniformed.
F: OK. I see. You mentioned you would purchase inputs, where do you usually buy them?
M: generally we can buy inputs in some shops just in our village. We can buy those in
appointed shops. We all go there for purchase. Because it was an appointed shops for
pesticide and fertilizers. The price is more or less acceptable. They are all qualified
according to the regulations of the agricultural department. Including fertilizers, they are
all tested.
F: OK. Could you please describe the process that you went to the shop to buy
products?
M: Well, we would go to the appointed shops to buy inputs. Their service was good. If
you buy inputs there, the shop owner would deliver inputs to the field immediately.
Because there were more than two or three products. For the elder, they would provide
this service. Now the service is good. (showing pictures of inputs he used)
F: You showed me some pesticides and fertilizers you had used. Will the shop owner
make some suggestions on other inputs?
M: Generally it is very clear to everyone. For example, two or three types fertilizers have
different brands. If the fertilizers did not work out good enough, next season it would not
be purchased. These two or three types of fertilizers just like brothers. They have similar
good effects. For the pesticide, we farmers would talk to each other like 'what pesticide
you apply'. We would promote and share with each other. The shop owner would also
promote some inputs. Generally those are safe and effective. But the problem is that it
would be more expensive.
F: OK. So you will get some discount if you buy those appointed inputs when you take
the card?
M: Yes. But now we did not have this card. It was cancelled last year. As well there was
no recycles any more. We could also purchase those products in Huizhou city. The price
is more or less the same. It is not acceptable if the price here is higher. Like you only
need to pay 170 yuan in Huizhou city, but you need to pay 180 yuan here. The difference
is larger if you purchase 50 kilo fertilizer. If I buy a few, the balance vary by tens of money,
which could afford my breakfast. Just like this. Like for me, I have 5 mu fields. 40 kilo
fertilizer is at most (for one mu field). In the first half year, I need around 200 kilo fertilizer
(in total). 4 packages were enough. 40 kilo fertilizers for one mu field is enough.
F: OK.Got it. As you also mentioned 3CT, how did you know that?
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M: 3CT is a project of Guangdong province, which was a loan project by Guangdong
provincial government. It was promoted to us.
F: what activities related to 3CT did you attend?
M: Well. We had been trained. In 2017, we went to the training. After we came back from
the training, we will continue to drive the villagers. We had to send information about the
promotion of this project, and we had to promote it to each group. As well information
from the Bureau of Agriculture, and the government and the Agriculture and Science
Station. It was sent to various villages to publicize and post information about applying
pesticide. It didn't need to talk about fertilizers. Everyone knows when to apply fertilizers.
F: So through these learning activities, you knew about how to use 3CT and started to
use it, right?
M: Well. This project came to us a little bit late, and rather than Silver Lake village which
was earlier. In our learning process, we attached great importance to agriculture. Now all
of us attached great importance to agriculture because the villagers' consciousness
increased. Our farmland size is small, not much, if we did not pay much attention to it,
we would not manage it well. During the harvest time, the output will not be high. We
grow rice for ourselves, no for sale. It is different between them. In the past, we did not
learn from such projects, while we attached importance to agriculture. But now because
of the project coming to us, we knew more and became more scientific.
F: Are there any regulations for you to follow up strictly?
M: Well. For environmental protection issues, in this project, pesticide bottles and
pesticide bags must be recycled. Everyone knew it very well. As for pesticides, glass
bottles were used before, and pesticides in glass bottles were used and discared
everywhere in the fields in the past. Basically now it was no more such a situation,
because our country also handles this matter, and glass bottles are also reduced. Now
these high-standard pesticides, high-standard and effective pesticides, are small. Now
there is not so much garbage, because it is very small. A small pack of pesticide mixes
some water is enough. In the past it needed almost a bottle of pesticide. Now it pays
even more attention on environment protection. You had to take many large and small
packages to the field, now you can image that you only need to take some small
packages. Their effects were very good, and we did not take much things to the field.It is
light and convenient.
F: What if someone did not do recycling?
M: Basically no one would do that. Because generally less people were using those
packaging bags. Because there are basically watermarks and tape on the packaging
bags. Now that you can get bags when you buy everything, even when you buy
vegetables. So very few people would keep the bags. Like the glass bottle, it is bigger
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than this one (pointing at the bottle on the desk), basically nobody would keep it. In the
field, there are so many birds now. If you planted seedlings twice a year, some birds will
enter the field during the harvesting process. It means that your environmental protection
is definitely different. If there are fewer birds, your environmental protection is definitely
not good. There are birds, big birds and small birds following crops, which are good for
people and environmental protection, and the effect is much better.
F: OK. Maybe 3CT were involved in many projects except for WB project, do you know
any other projects of 3CT?
M: 3CT? Generally it was introduced by experts. There were experts coming to our
village for training for the aspects we mentioned just now.
F: As you mentioned WB project, how did you get to know that?
M: Well. The district government organized some activities here. Each village arranged
people to take part in training. The training was effective. They took those trainers to visit
and learn, and then they (trainers) bring these back. It was also carried out in 2017.
F: Any requirements to achieve for WB project participants?
M:To do the promotion of the three control projects, including the use of fertilizers and
pesticides, as in all aspects of environmental protection, he mentioned that there is a
project. We would guide the villagers to do this according to the publicity. It was
definitely different if there were promotion. Everyone would have this awareness.
Through learning, people must have awareness of this.
F: Yes. But how could you tell that you have learned this technology? Or if there any
evaluation for this?
M: well. The yield goal was achieved, of stable production, environmental protection,
yield increasing. And the improvement of rural farmland environmental protection has
achieved the effect. Compared with the counterpart in the past, it is definitely better now,
because there will be advances in improvement. Yield has increased, less fertilizer is
used, and the yield is high. Now the varieties we plant are different from year to year. We
are growing XX in the first half year and hybrids in the second half year. The yield in the
first half year can achieve 400 kilo and in the second half year it can be 450- 500 kilo. In
the past it was less. Because now we use different varieties. These were cultivated by
Agriculture and Science Station. The yield of hybrid varieties is still acceptable in China.
The self-yield of those seed you reserved is not so high. It seems that if you reserve for
the first half of the year, the output of the second half year is not so high. Therefore, on
our land, we have to use more hybrids on our side every year. In Hengli, the varieties may
be different. In our area, there are more hybrids.
F: Ok. There were some positive aspects you mention of WB project, did you feel any
challenges of it?
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M: Well, no challenges from our side. The land was not transferred in our village so that
there was no big contractor. Now everyone just have a few paddy field and other dry land
were released. Basically we could say that you challenge yourself. To challenge your own
paddy field is to challenge the good yield. If the challenge result is not good, yield will be
low. If you manage it well, your yield will be high. So you have to manage it well. We say
farming as 30% depends on cultivation and 70% depends on management. What do you
need to manage? Firstly water, the water is pumped, and you need to control it. Then it is
pesticide, you should do it as others do. And if you do not apply fertilizer, your output will
not be high. There must be management. If you do not manage it, it will be difficult for
you to get a good result.
F: OK. Now our questions were finished, thanks for your time very much.

B. Semi-structure interview of a farmer nonparticipant in Zhongdong village
F: First of all, how long have you been in rice cultivation?
M: Since I was 10. In my village, when I was 7or 8 years old, I started farming with my
parents.
F: Did you also grow other crops?
M: Yes. Chili, corn, peanuts. Many.
F: What is the size of your rice field?
M: Each year I would grow rice more than 20 mu field, for one season. But last season, I
only grew 10 mu rice.
F: Why there is a big difference? Are those farmland yours or just rented from others?
Could you please make a explanation?
M: Rented from others. I do not have too much farmland, I only have a few.
F: OK. Got it. Did you notice any changes in your village, for example, economic aspect,
environment aspects, or other aspects. Could you please list some examples?
M: Well. Certainly, there are many changes, big changes. How to say, I do not know how
to say.
F: Maybe like, the environment is improved. Or like people's income is increased.
M: Well. The environment becomes better, and less people are willing to do farming.
F: OK. So less people are willing do farming.
M: Yes. Some of our generation would do farming. But maybe next generation would not
do farming at all.
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F: OK. Got it. What do you think are the reasons for this changes?
M: Um. Like he went to the cities for jobs like 10 years, 8 years, or 20 years. Once you
ask him to come back to do farming, he even did not know how to do it. How can he do it?
He would not come back to do it at all. He could earn thousands outside, which could
support his life. This is enough. They would seldom come back for farming.
F: OK.
M: Dislike me, I have been doing farming since I came back (from working in the city). I
also went outside (to cities) for a few years. But I did not earn too much. So I did farming
since then to now.
F: OK. Got it. What is your feeling towards this changes?
M: Well. I felt that people now are too lazy. (people) Only dreaming of wealthiness. Who
will come back to do farming? Nobody. Like the senior generation, they were old, around
50 years old, 60 years old. They still do farming. But if they are old enough, it is certain
that nobody would do farming. There are not many people of my generation who farm at
home.
F: OK. Got it. As just now, you mentioned you cultivated rice in large fields. Is it for your
self-support, or part for sell?
M: Most for self-support. I have a large family. We must have rice for meal, so it is certain
that we will grow rice. But I would sell part so that I could afford the pesticide and
fertilizers. You can't only depend on selling it for (earning) money. Rice is too cheap.
F: OK. Got it. Generally who will you sell to?
M: Some people will come to us. Small businessman would come to our village.
F: OK. Do you have any families who help you in rice farming?
M: Yes. My farther, my mother, my little brother, sometimes they will, sometimes will not.
Like during transplanting, they would help me. But after that, things like applying
fertilizers or pesticide, weeding，these were done by myself.
F:OK. Got it. Have you ever attended any activities or project for rice cultivation?
M: Well. Yes. I attended some meetings that government hold. I also posted some
bulletins. But they issued a title of 'technology demonstration household' to me. Two
titles.
F: Wow, great. Could you please talk about the content of the meetings?
M: It was mainly about pesticide application, and what to mix, when there would be
some pests, when we need to apply pesticide. And when we need to apply fertilizers.
Things like that.
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F:OK. Got it. Do they often come to your villages?
M: No. Not too often. Like when it was rice season, bulletins would be handed over to us.
At least one to two bulletins per rice season, to tell us when you need to apply pesticide.
When the pests showed up, bulletins would be posted to ask us to apply pesticide.
F: OK. Got it. Now, could you please describe your practice of pesticide and fertilizer
application? For example, we could start with the fertilizer product types, then when you
will apply it, how much you usually apply.
M: Fertilizer?
F: Yes.
M: Um. It is imported from China and Russia. No, Japan and Russia. I forgot. Generally I
would use the fertilizer with 15% three components.
F: OK. Got it. When will you apply the fertilizers? And how much?
M: For one mu field, at least it needed more than 50 kilos. At least twice in one field. The
fertilizer type is Special Rice Fertilizer. You just apply it in the field, and no more actions. I
once used this fertilizer for a few years, but it was not good for rice seedlings, so I gave it
up.
F: OK. Got it. When do you usually apply fertilizers?
M: Well, depends on your transplanting. When the seedlings grow up, it is the first time.
When the rice seedlings grow in dense, then it is the second time (to apply fertilizer). It
depends on the seedling appearance. If the seedlings grow not well, it is needed to apply
some urea when the rice is going to flowering. The paddy would be more and close to
each other if fertilizer is applied.
F: OK. Got it. What about pesticide? What product do you usually use?
M: Well. Generally, I use those products that are good. I do not know how to say. It is
certain to use those good pesticides, to kill pests or bacteria。
F: What do you mean by good? Do you mean its effect?
M: Yes. Good effect, but those are expensive. So like we said, there is no money to make
in one mu field rice farming. Except for meals, no profits. Because we use good
pesticides, good fertilizers.
F: Yes. Got it. When do you usually use those pesticides?
M: When there are pests in the field, it is time to apply pesticides. Around 10 days or 20
days after transplanting, it is going to spray pesticide at the first time. At least around 10
days.
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F: How often do you usually spray pesticide?
M: No exact times. Sometimes pests could not be killed at all, then you have to do it
lasting two weeks. Once a week. Every 7 day. Like these. If there are diseases of the
seedlings, XX diseases, XX diseases, it is certain to apply pesticides constantly.
F: Got it. Just based on your experience, no exact time point, right?
M: Yes. According to my experience, and I would go to the field to take a look.
F: How much pesticides will you apply one time? Will you mix some types of pesticides
together?
M: (pause 3seconds) It is uncertain. But for one mu field, two Tang (dialects: 20 Kilo)
water for one time. We do not use the electronic sprayer. It was 300...(pause 5 seconds).
well. For one mu field, two Tang (dialects: 20 Kilo) water for one time. Manually.
F: OK. Normally, how much fertilizer will you put in one Tang water? Like a whole pack or
bottle, or 30 ml, 50 ml, like this?
M: It is hard to say. Depends on what you bought. Sometime 30 ml,sometimes 50 ml. At
least a few types mixed together, pesticides for pests and bacteria, together. At least to
mix 3 to 4 types pesticide together.
F: OK. Got it. Are there any difference on the practices from what you did in the past?
M: Yes. It is different. Now the seeds are different from the former ones. In the past, We
could only harvests 150 to 200 kilos paddy. It is different now. Now at least, the yields
could achieve at least 350 kilos to 400 kilos per mu.
F: Do you think that maybe except for the seed quality, it has something to do with our
technologies?
M: Yes. Technology is different as well. Fertilizers as well, like whether you dare to apply
fertilizers. Seeds quality as well. Different from the past.
F: Do you mean that we apply more fertilizers than before?
M: Not like that. The whole amount of fertilizer application for one mu is more or less
fixed. For one mu field, you only need 75 kilo, no, 70 kilo fertilizers is enough. If you put
100 kilo fertilizer, it can not be that. It could not be too much. If you apply too much, it
would not grow paddy. These are our long-term accumulated technology.
F: Experience.
M: Yes. Experience. As well, in the past pesticides were not as good as present.
F:OK. Got it. Do you communicate or interact with others, maybe from some
departments during rice seasons?
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M: No. Normally we just communicate with villagers. Just in our village. We would talk to
each other about the pesticides types and application time-point. During our leisure time.
No more activities. No others care about this.
F: OK. Got it. Will your village recommend some pesticides that they think are good to
each other?
M: Yes. Some.
F:OK. Got it. Where do you usually but these inputs?
M: Input shops. Everywhere。
F: You mean these are all available in different input shops?
M: Yes. Like us who would sell chili to Yangcun, where there is a wholesale market, we
also would buy good and expensive pesticides from an input shop there. Like this. A
bottle would cost you hundreds Yuan. Anyway, those good ones. Like I also could
purchase it in Hengli Town, or XX town. All available in every input shop.
F: OK. Got it. Like you mentioned the one cost you several hundreds yuan, have you
already made decision to buy this type before you wen to the shop?
M: Yes.
F: Will the seller provide some suggestions?
M: Yes. Those expensive pesticides. Like 50 ml or 100 ml for one time, it could be used in
many waters dozens times. It would not be used up in one time. At least one bottle for
one season, or even one year.
F: OK. Did you remember what products did they suggest?
M: Many types. They suggested many types.
F: OK. Will you get some discount when you check out?
M: No. Just like they would not charge the small change in the end, so that we would buy
these there more than other shops.
F: just in a casual way, not officially.
M: Yesyesyes. We sometimes also buy fertilizers there.
F:OK. Got it. From my side, I got to know a technology call 3CT, in rice farming that
adopted by some farmers in Moyuan village in Hengli town. Did you hear of it once?
M: I did not.
F: OK. Got it. What about a project for rice cultivation, called WB project, or WB loan
project?
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M: No, neither.
F: OK. Thanks. Then the question of our questionnaires now was over. Thank you for
your receiving with this interview and thank you very much for providing such valuable
information. Because the content of the interview may be used for data analysis of my
thesis in the future, I would like to ask you how your information about you is willing to be
quoted in my research process: mark your name and organization, only mark the
organization, anonymous?
M: Doesn't matter. Depends on you. Just no influence on me. I just told you the truth.
F: Yes. Do not worry. It was just about the research of a student, No any influence. And
really thank you for your precious info.

C. Semi-structure interview of the farmer & technical assistant in Moyuan village

F: OK. Got it, So how long have you been working in rice farming?
M: It is a long time. After I graduated from high school in 1976, I started rice farming from
then on. And I worked in the village committee since 1994, responsible for agriculture.
F: OK. Did you also grow other crops?
M: (repeat crop) Well. In the past I grew cash crops like watermelon, chili, eggplant, corn.
These types were once grown in the past, but I mainly cultivated rice. As well as peanuts.
F: OK. What is the farm size of your field?
M: Mine?
F: Yes. Yours.
M: Um... it was larger in the past. It was more than 10 mu. Now it is around 8 to 9 mu.
F: OK. Got it. Did you notice any changes in your village, like from the environment side,
economic side, incomes, jobs etc.
M: well. In countryside,the youngsters are going to the cities to do jobs, and the elder are
doing farming in the village. Like the changes, in our village, the environment becomes
better because in our village we have cleaners. Our folk custom is good in Hengli town.
F: What do you think are the reasons triggering the changes?
M: this is because the policies. Our village is a tourist village. Now we Moyuan village is
being constructed as a famous tourist village.
F: OK. So this is the reason for the environment improvement. What about the
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phenomenon that the youngsters go to the cities for work but the elder stay in the village
for farming activities?
M: Well, pause 5 seconds, These, well, these were about the national trend. Everyone
wants to be richer. Right? If people go out to the city for work, they can earn more. Right?
Farming activities, well, it does not need too many people for it. (Only) do rice farming
could not support our life. It can not support the economy.
F:Yes.
M: Now the main crop we grow is rice. And some Psidium guajava, and (pause) cherry
tomato. (pause 5 seconds). Now in our village there is a businessman from Hongkong
investing in a plantation. After two years, it could be a tourist pilot.
F: OK. Do you think these changes are important?
M: certainly. It is certain that they will change farmers livelihood. If our village is
constructed as a tourist village, more people will come and farmer will have more
income.
F: Yes. Exactly. It seems that you feel very happy on that.
M: Yes.
F: did you do something that makes contribution to the changes?
M: Well, how to say. It can not be attributed to my single person.(It is because of our
collaboration) with the contribution of some leaders in our village committee, the great
attentions from government officers and leaders in township. One's power is limited.
Saying to the contribution, I would attribute it to a cooperation.
F: Well, got it. Considering you grew rice for a long time, did you grow it for self-support
or just for selling, or just a family history?
M: well. It can be say as a family history. And we grew too much, more that the part for
self-support. So the rest we will sell out.
F: OK. Sell to whom?
M: well. In our village, it just like during the harvest period, there would be business man
come to us for paddy purchasing.
F: OK. Did they come as a personal businessman or come as a representative of some
organizations?
M: Um. Most of them were private businessman, like the factories, they will sell rice.. And
small part of them were from government side for purchasing.
F: OK.
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M: because the species I grow are good, for example, xiangjiang-2, xxx. These were
good species. So customers like the rice, and they (business man) will continue to
purchase.
F: OK. Do you have any other family members supporting you for rice farming?
M: Yes. Generally my wife. My children all work in the cities.
F: OK. Did you attend any activities related to rice cultivation?
M: Yes. Many activities I attended, like training hold in our town. For how to grow rice,
how to use the pesticides, etc. I also attended the new-type fundamental farmer training.
In Zhongkai Agriculture college.
F: OK. Is it held by organization?
M: well. It is related to policies in superior departments. There were vacancies allocated
from township to our village. Then we could apply for the training.
F: OK. Got it. Did you also attended other activities?
M: Well. Like the 5 years of WB loan project, I worked as a village technician assistant in
this project. For this, every year I attended training several times.
F: OK. Could you please describe briefly about the practice of your rice cultivation?
M: Yes. I think 3CT is the best technology for rice cultivation.
F: OK. What do you do when applying 3CT?
M: it is 4231. The base fertilizer we would apply 40% of the total, before we grow the
plants. 20% tillering fertilizer, 30% panicle fertilizer, and granule fertilizer in the end.
F: OK. What types of fertilizers did you use?
M: well, we use two types of fertilizers. One is rice special fertilizer, another is controlled
releasing fertilizer.
F: OK. So based on your technical assistant experience, how long have you been such a
role?
M: five years. Because WB loan project was a five-year project.
F: What did you do for being a technician assistant?
M: Well, because before the project, I attended many training in towns. So when the WB
project came to us, the village committee contacted me to take responsible for that.
F: OK. Got it. Were there any activities you need to take as a technician assistant?
M: Um.. Like training that we mentioned. We should participate the training meetings
held by provincial departments, professors, like Dr. Xuhua. Then after we knew about
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3CT, we then did rice farming ourselves with 3CT management. Then for those who did
not use 3CT. We compared the results of rice cultivated by 3CT and the one cultivated by
former management. After that, we saw the good results (of 3CT). And then we made
propaganda in our village. For those party members, group leaders, firstly we mobilized
them to apply 3CT in one mu farmland to see the difference. Also, on-site meetings were
held in our village. So that the technology (3CT) got promoted.
F: OK. Is there any goal you need to meet as an technician assistant?
M: Um. Technician assistant. We needed to collect data for participants door to door,
and we needed to propagate what this project is. Because it was voluntary to participate
in this project. So, they need to know, um (pause 5 seconds), to understand how to do (in
this project). And also, the information was opened (to the public), to make it fair.
F: OK. Got it. Is there any regulations that need to follow in your role?
M: Yes. If you want to participate this project, you need to follow regulations. We usually
went to the field to see and instruct them (farmers) how to practice (rice farming). This
included fertilizer, pesticide and package waste. We needed to supervise these.
F: OK. What if there was a someone who did not follow the regulations?
M: well, generally people would not do that.(repeat). Like in our village, farmers were all
with good dispositions. If they did something wrong, we would go to them for correction.
They were willing to accept and correct their practice. They would not say that they did
not want to do that. But if there was someone who insisted on his wrong action, we could
report this to the project office in township to kick him out in this project. Because there
were subsidies for participants, for fertilizers and pesticides.
F: OK. Got it. Generally, how do you interact with farmers?
M: Like this. Because the duration of WB loan project was long, and we were close to
government departments in township. Every year, they would introduce some good rice
species to us. But personally, I could not grow them all. Like in the past, there were 12
species introduced to us. Then we divided them to several fields (farmers), and in the
field we would instruct them how to grow rice, how to manage it. The agricultural
technology extension center held several meetings for technology promotion during
every rice season. Those people from Agriculture and Science Centers, and big
householders would come here for visiting. Generally, we would often go to the field for
management. We farmers often communicate with each others in the field, smoking as
well, talking about those rice management, like comparing their strengths and
weaknesses. We often interact in this way.
F: OK. Got it. How many times do you meet them?
M: Generally, we will go to the field everyday.
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F: You mean during rice seasons, right?
M: yes. Of course. After harvests, it is no need to go there.....Like the water source. we
depended of electricity. The water was pumped electronically from Dongjiang River.
Because there is no reservoir in our village. Like when we planned to pump water, or
when we should sow seeds, it was me who planned and conducted it.
F: OK.Got it. Are there any evaluation for farmers' practices?
M: We are not gotta say others. Let us talk about 3CT. It seems that at the beginning, I
conducted a few villagers to attend training meetings held by Dr. Xuhua in the town.
When we came back, we asked these villagers to do it (take part in WB and apply 3CT),
as well as ourselves. On that year, it worked very well. So in the second half year, like
what I told you, we mobilized party members, committee leaders, group leaders to take
part in. At the beginning, farmers were suspected about the effects of the technology.
After taking actions, comparatively, the input application was reduced but the yields
increased. Farmers are the one who care about reality mostly. So they accepted it. Later,
some farmers came across to me in the field and they talked to me: Your 3CT looks very
good. And I said: it's not mine, It is Dr.Xuhua research team's, spent around 10 years in
3CT research, which costs a lot of our nation. Those technologies that promoted by
superior departments are good. Do not think too much. Just join us. So farmers'
willingness was strong, and their feedback was positive.
F: OK. Got it. Is there any evaluation of farmers' fertilizer and pesticide management?
Like to check what types of products they really use in their fields, how much they used.
M: Yes. For fertilizer management, it was periods. Like the base fertilizer, we would put
40% in the field. At that time, we would walk to the field. Because we managed water
pumping together, transplanting was carried out at in those days. So we would take a
look on how much you applied. For us, it was clear because we could figure out how
much you apply in the field when take a look in the field. So after transplanting, (pause 5
seconds), the first half year, around 15- 17 days; the second half year, around 12-15 days,
you apply fertilizers the second time. The 20% fertilizers. We would also take a walk in
the field, to check whether farmers used the special rice fertilizers, and how much they
applied. As well when they applied 30% fertilizers at the third time. Generally the four
fertilizer would not be applied in the first half year. The second half year it is a must (to
apply it).
F: OK. How did farmers calculate the total amount they need to apply? Does it a fixed
number?
M: well. If we calculate the ratio of N,P,K, now I did not remember it. But the fertilizer we
bought, specific rice fertilizers, it was formulated. 50% specific rice fertilizer. It was that in
the first half year, for one mu field we would apply 40-42.5 kilo fertilizers. In the second
half year, it was 45- 47.5 kilo. The total amount. If we apply the controlled released
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fertilizer, which we apply in one time, it was 40 kilo for one mu field. In addition, the rice
grown by 3CT is different from the one that was not grown by it. (repeated) The
seedlings' appearance is different. The one cultivated by 3CT appears that the leaves

are above the unhusked rice; while if it is not cultivated by 3CT, the unhusked rice is
above its leaves. It is very easy to figure out.

F: OK. Got it. Regarding to rice fertilizer and pest disease control management, did you
promote any other technology except for 3CT to farmers?
M: well, um (pause 5 seconds). Then pest disease. Because after we applied the 3CT, the
pest and disease reduced. Because its growth, was just like the family planning. It aimed
at controlling the invalid seedlings. As a result, there was less pests and disease.
Because there was no invalid seedlings at the low space. Because it became ventilated
in the lower space. So the fertilizer applied in the field, for the rice, in different period,
would not waste. So the seedlings was with lodging resistance. So like what I mentioned,
whether you applied 3CT, if I went to the field, and pulled out a few rice seedlings, I could
tell after peeling it out. Every piece of unhusked rice was quite closely packed.
F: OK. Got it. Did you also promote other technologies like precision fertilization
technologies?
M: well, in the past we would promote technologies assigned by superior departments.
But now we only promote 3CT because it is the best fertilization technology. As well, the
pesticides, we would propagate what pesticides can be used by us, and suggest them
(farmers) to use those low-toxic, low-residue pesticides, as well some bio-pesticide.
F: OK. Got it. As a technician assistant, do you think there are some positive things that
you got from your work?
M: Well. Like this, that farmers, friends and families could get good yields makes me feel
very happy. Personally speaking, I would make a budget for my farming. I expected that
these species need to yield to what extent. And after its harvesting, if the yields was more
than what I expected, it is very happy.
F: OK. Got it. Any challenges?
M: (repeat). Well, like (pause 5 seconds). It was about the disease. For us it was not easy
to figure out what the disease was. Then we would make phone call, or talk to
agronomist/technicians, by sending them pictures. If they could not tell it immediately, or
if we contact them in the morning, they would come to us in the afternoon. Otherwise
they at least would come to the field on the next day.
F: OK. Got it. You were contacting those technicians who worked in agricultural
technology departments, right?
M: yes.
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F: Anyone else except for them?
M: Those whose job was same to us in neighboring villages. We usually communicate
with each other. During spare time. Like they would come to our fields, as well we would
go to them.
F: OK. Got it. For the farmers who apply 3CT in the field, did they strictly follow the
instruction?
M: Well, not too strictly on the amount. Like we would not scale the specific amount of
fertilizers to apply during each time. If we use a scale for it, the amount is more or less the
same (to the required one).
F: OK. Got it. If it is assumed that, like if there is someone who really did not follow the
instruction, is there any influence?
M: Well. Um, firstly, if they applied too much fertilizers, there would be more pest and
disease for seedlings in the fields. Secondly, maybe lodging would happen to his
seedlings while others (cultivated by 3CT) would not. Like during our project period, there
was one or two households, applied more urea. Later lodging appeared in his field,
others (cultivated by 3CT) did not. Later through our communication, it was figured out.
After that, they changed their behaviors.
F: OK. For this situation, they did not follow the instructions. Was their right in WB loan
project stripped?
M: Oh, Certain not. It was just once. You need to propagate and educate them. If lodging,
they would harvest less. For one thing, they need to pay more (for the cost). For another,
they harvest less. Who will be willing to do that? We would not do harmful things to them.
And, they also would think about it.
F: OK. Got it. So as we mentioned, you took part in WB loan project through activities like
propagation of related departments, And they invited you to join in. Right?
M: Yes. And every year, we would be evaluated. The provincial, municipal, district
(department) (pause 5 seconds) would come to our town, for evaluating technician
assistants in all villages. Those experts would ask questions face to face, and you
needed to report what works you did this year. Experts asked questions, and you
answered. So our village was always evaluated and assessed as excellent.
F: OK. Yes. Got it. So in this project, you were mainly responsible for technology
promotion and project propagation.
M: Yes. It was required by WB project.
F: OK. What do you think of WB project?
M: Well, (repeat WB project). it is certainly good. Because we have good subsidies, and
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also new technology.
F: Well, there was someone I interviewed mentioned that the WB project was finished in
2018. Is it the same in your village?
M: Yes. It was finished.
F: OK. Got it. Are there farmers who still applying 3CT?
M: There are some in our village. Because farmers had already applied it for several years.
It has been their habit.
F: Any farmers who turn to other technologies?
M: Generally no.
F: OK. Thanks. Through our conversation, we gotta know that you have helped many
farmers for rice cultivation. Is it convenient for you to recommend one to two farmers that
you know for my interviews?
M: Um, well (pause 5 seconds). Like this is a long conversation, I am not sure whether
they would be willing for interviews. If you come to face to face, it is executable. For
farmers it is not convenient. So I am not sure.
F: Yep. Understandable. What about asking for one farmer to see whether he would be
willing for interview? No matter what his answer would be. Just please share it with me.
Do you think it is ok?
M: OK. I will try.
F: OK, thank you very much! Great. Then the question of our questionnaires now was
over. Thank you for your receiving with this interview and thank you very much for
providing such valuable information. Because the content of the interview may be used
for data analysis of my thesis in the future, I would like to ask you how your information
about you is willing to be quoted in my research process: mark your name and
organization, only mark the organization, anonymous?
M: Does not matter. As long as no bad influence on me.
F: OK. Thanks.

D. Semi-structure interview of the input seller in Hengli Town
F: ' Good evening, Mr. Yu. I am a master student in Wageningen University and Research,
interested in rice cultivation. As a result, I am doing research on rice farming and today
our interview content is mainly around the rice cultivation . Besides, the interview will be
recorded to help me catch any balls that get dropped. Do you mind it?'
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Mr. M: Good evening. No problem.
F: Thanks. And the interview will last around 30min, and if you have any troubles or
questions towards the question I asked, please feel free to tell me because we still want
your answers. So far, do you have any questions?
Mr. Yu : No
F: OK.Thanks. Shall we start?
Mr. M: Yes
Lei Could you please introduce a little bit about the products or services you sell in your
shop?
M: Well, in my place we mainly grow rice. Because subsidies from WB loan project was
mainly used for rice cultivation.
F: (disturb) so products in your shop were mostly related to rice, right?
M: Yes. Like fertilizer or pesticide. Because in my place most of us grow rice. Less cash
crops, and less fruit trees.
F: so most related to rice cultivation.
M: Yes.
F: Did you also sell any services like your staffs would serve to spray pesticide in the
field?
M: No. Because most of my customers are small households.
F: OK
M: Because the pesticide and fertilizers were supplied by appointed suppliers by WB
loan. The fertilizer supplier is Guangdong Tianfo, delivering products to our store directly.
And one of pesticide supplier is Jiangmen Plant protection (Company). These products
were appointed by WB loan project.
F: OK, got it. So farmers will go to your store for purchase. Will you sell your product in
other ways?
M: Farmers have their own IC card to buy products. Like how large your field is, you
would get subsidies according to the field size. So they will come to my store to buy
products. As for technologies, experts from agricultural department would instruct
farmers through like dozens of meetings in our villages.
F: OK,
M: Such as, there are 11 villages in Hengli township that were involved in the WB loan
project. The subsidies for fertilizer was accounted for 25% and 35% for pesticides. The
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data of field size of farmers is in the computer. We will purchase materials according to
the data. The platform seems to be called as Jiankun (not very sure). Every product we
sell should be bought by the IC card. Data will be uploaded to that platform. Then they
would calculate the numbers according to this data. For example, now you bought 100
Yuan fertilizer... (changed). The prices were all audited by province, comparing to those
retail shops, our prices would not be higher than theirs.
F: OK. Then..(disrupt)
M: After that data were recorded in the system, it seems like they will give you subsidies.
For example, like, you bought a product which cost you 100 Yuan, then they would
subsidize you 35 Yuan, then you only need to pay 75 Yuan, oh, it is 65 Yuan. And you
can take the pesticide away.
F: OK, Got it. Later on we would talk more about the pesticide and fertilizers and the IC
card. Then we can talk about it in detail, is that OK for you?
M: OK. No problem.
F: OK, thank you very much. Then, now may I ask whether you notice any changes in
your villages recently comparing to the period before 2014?
M: Considering the current situation, there must be some changes. Because the
Agriculture Bureau or grassroots department came for meetings, in the past we would
use 100 Jin ( a unit of weight, 1/2 kilogram) per mu, and now we only use 80 Jin per mu.
F: Oh, a big change.
M: Since in the past farmers did not know about it. But this project promoted reducing
fertilizer use and waste discharge, (repeat) reducing the use of fertilizer. And for pesticide
they would use those better ones, like not the high-toxic ones. At that time, those
high-toxic pesticides were not allowed to sell in the market. So this must be better the
environment.
F: Yes
M: And fishes and those kind of things got more and more. As well, birds like aigrette and
others were more than before。The environment got better.
F: Do you like those changes?
M: Of course. The better environment got, the longer life would be.
F: And as a result, you felt more happy.
M: Yes.
F: Did you do something that makes contribution to the changes?
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M: For us, like in 2017 or 2018, we did not do business related to high toxic pesticides
and as well we were not allowed to do that. We sold low toxic pesticides to farmers. I
thought this might be a kind of the contribution.
F: Yeap, sure. May I ask when you started your business in agricultural materials?
M: Around (pause), 2011.
F: Wow, long time ago.
M: Yes......(briefly explained his business experience)
F: Well, so generally who will visit your shops?
M: Generally farmers. We directly work with farmers. Since we were retails, not
wholesaler.
F: So they normally came to your shop for materials purchase.
M: Yes.
F: Did other persons come to your shops for other reasons?
M:(pause 2 seconds) Yes. For example, agricultural materials suppliers. Because they
wanted to sell their products in my shop, they would communicate with us. Because
some products that we did not know, their technicians would introduce those to us. As
well some experiments at fields. Something like that.
F: OK. Got it. Then for example, like you were involved in a project, were there any
officers who came to you for project invitation?
M: No.
F: OK. Got it. So like your products were all supplied by those suppliers.
M: Like during project time, normally the supplier was Jiangmen Plant Protection. It was
an appointed supplier. After bidding.
F: So Is it a company?
M: Yes. Not a cooperatives which only provide fertilizers.
F: OK. Got it.
M: Because like in WB loan project, products could not be purchased only by ourselves
without regulations. It is sure that they will purchase some products under regulations.
Because each product would be assessed by them to see if it could be helpful in their
project.
F: Yes. Understandable. You also mentioned that you would provide some information to
them in this project, for example, by IC card. Could you please briefly talk about that?
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M: IC card. Well, The Agriculture Bureau of provincial and municipal level, as well the
Agriculture Bureau in Huicheng District together would collect information of farmers who
were willing to take part in this project. Then Huicheng District would record those info
into IC card system. Then IC card would be handed over to farmers. Farmers would take
their IC cards to buy products in my shop. Then farmers would enjoy the subsidies 25%
and 35%.
F: So you mentioned the IC card system. What was that?
M: It is a platform. They could see all data. The price can not be adjusted. The price was
all fixed by WB loan project.
F: What was the name of this platform?
M: Um... Guangdong...um... Jiankun... kind of things. I forgot.
F: OK, no problem.
Yu; You could ask Miss Zhu for that. Right?
F: Yes. You are right.
M: Because we do not have access to something at the higher level. Things related to us
are like products, pesticides or farmers, etc.
F: Yes, understandable. No problem. Then could you please briefly describe how you
approach farmers when they come to your shop?
M: Sure. Generally, farmers will come to buy products that they have already made
decision. There were two types of fertilizers that have subsidies. (pause)
F: So they normally only buy these two types of fertilizers?
M: Yes, Under the premise that they can get subsidies when they purchase these two
types of fertilizers. The same to pesticides.
F: Will they purchase any other types of pesticides?
M: Rarely. Because if you buy a kind of pesticide, which was 100 Yuan, you could only
pay 65 Yuan for a pesticide whose price was 100 Yuan. Prices of other types of
pesticides are more or less close to each other. So if a farmer did not choose the
subsidized one, he needed to pay 35 Yuan extra per mu. So they would choose these
appointed pesticides. Besides, these pesticides were imported with good quality. And
farmers like these pesticides.
F: Got it. Is there any scenario existing that maybe some farmers who did not know about
the pesticides. Will you once introduce the products or suggestions to farmers?
M: Well basically, like WB loan project managers, like Ms Zhu. They often came to the
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villages. Every first half year, they would hold farmers' meetings 2-3 times. Normally
farmers who cultivate rice would be invited to meetings for instruction like how to use
fertilizers and pesticide, how to use IC card, etc. Farmer generally know about IC card,
pesticide and fertilizers.
F: OK. Got it. So they generally will purchase the pesticides or fertilizers according to the
instructions at the training meetings.
M: Yes.
--- poor connection --I repeated last sentence again.
F: OK. Then what kind of products are popular in your shop?
M: generally for the fertilizer, the two appointed fertilizers are popular. One is the
controlled release fertilizer, and another is the general fertilizer. These two fertilizers are
popular.
F: OK. So these two appointed fertilizers are popular in your shop.
M: Yes. Because these two types were appointed by WB loan project.
F: Got it. What about pesticides?
M: Pesticides are various. There were dozens of pesticides.
F: Oh, many choices for farmers in pesticides. Are these dozens of pesticides appointed
by WB loan project?
M: Yes. They normally purchase these appointed pesticides. Because they can get
subsidies.
F: OK. Understandable. What do you usually do after farmers have paid?
M: Do you mean that when they check out?
F: Yes.
M: Like he would give me his IC card. He would tell me how much he wants to buy. Then
I will put his IC card in the machine. The numbers would show up. For example, he has
10 mu fields and the subsidies are 350 Yuan. Like he wants to purchase pesticides for
rice pests which will cost 200 Yuan. Now the pesticide can be subsidized 70 Yuan. I then
will charge him 130 Yuan. 70 Yuan is the subsidy. It would show up that he has 10 mu
fields and 350 Yuan subsidies. Then the subsidies would subtract 70 Yuan this time.
Then next time if he purchases products then it would subtract again. Just like this, time
by time.
F: OK. So it seems like you will only charge them the price after subtracting subsidies.
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M: yes.
F: At the premise that they should take their IC cards to your shop. Do you need to
record any information in the system?
M: Yeap. Its just like that if he takes his IC card to my shop, his name will show up in the
computer, as well as the subsidy amount. Then I will input the info of what kind of
pesticides he bought, how much it is. Then to exit IC card and return it back to him. Every
time he should take his IC card if he wants to buy pesticides.
F: OK. Get it. In general, if a farmer who is not involved in such a project, and he goes to
you for materials purchase. Is there any regulation you need to follow?
M: Basically. Like there are more than 20 villages in our place, and only 11 villages are
subsidized. So farmers who do not have subsidies need to pay the whole price of
products. Because they do not have IC card. They do not have subsidies so we will
charge them by the retail price.
F: Got it. Any information you need to record?
M: No.
F: So just like a customer who comes to shop, pay for a product and then take it away.
Right?
M: Yes. Sometimes if they want the receipt, I will give it to him. Sometimes they don't.
F: OK, got it.
M: But currently it seems to be different (unsure). It requires to provide receipts to
customers.
F: Oh, ok.
M: Because everything need to be recorded for ledger in the computer.
F: OK, got it. Do you think there are any positive aspects and challenges when you
approach the farmers?
M: well. I do not think there are any challenges because this project was issued by
superior departments. Customers who have cards can come and purchase products.
The main question is that during the pesticide application period, we will introduce which
pesticide is good during which when. Just like these. And about the types or amount.
F: So you will make introductions to them, right?
M: There are still some farmers who are not familiar with the pesticides. So we will
introduce it about the types or amount, and the input suppliers, etc. They know about
how to use it and then they get to be willing to use it.
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F: Yes. Any positive aspects?
M: No any specific positive aspects. Just selling out my products (laugh?). Right?
F: (laugh). Yes. Do you think there are any influences on your business from the current
arrangements or any common response from farmers?
M: How to say. From the side of the project, it is certain that the sales amount was much
larger than before. The retail amount grow larger than before. But the profit was less than
before. Because bidding was necessary in that project. The lowest price was accepted.
For the company, they must consider about gaining profits. But for us, for example, a
product whose price is 9 Yuan, and we got it in the past around 7.2 Yuan from the
company. But now we need to pay around 7.8, more or less. Under this situation, we
have less profits. Indeed, we have some profits. This just like small profits but quick
returns. We ourselves should make more efforts. Actually in total, no much difference of
the whole profits between now and past. Now although there are less profits, there are
certainly more sales. Because farmers will come to my shop for purchase, as an
appointed shop in WB loan project. We have around 10 agricultural material shops, 4
appointed by WB loan project. So farmers will come to these 4 shops for purchase. Profit
(per product) is less than before, but the sales increases more. Just like this.
F: OK. Understand. Then during your business period, have you ever received any
feedback about your products?
M: Well, no feedback. Like someone give negative feedback on products. No such
feedback. Because we know what types of products are good and how to use them. We
will make prescription as better as we can. They could see good results. So like
complaint, no complaint.
F: OK, get it. As you mentioned, the price of appointed products are fixed, right?
M: Yes.
F: Do you keep in touch with someone or some groups or organizations for the payment
activities?
M: Who? US?
F: Yes. Activities like that they will come to your shop for data collection or to see how
everything goes.
M: You mean farmers or people from superior departments?
F: People from superior departments.
M: No. Because products were examined and approved by them. The retail price and the
prime cost both were clear to them.
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F: OK. Understand. May I say it as they may get other information through the computer
system?
M: Yes. Other things like products not belonging to these appointed companies, they
were not available from other companies. For example, if I purchase 100 pesticides, I
should sell 100 products. 101 merchandise was not allowed.
F: Do you mean that if you purchase 100 fertilizers, you can only sell 100 fertilizers?
M: NO, yes yes I mean it. It just like this. Because like the subsidy for fertilizers was 35%,
in the end I will check out with them. But if the amount of products exceeded the
standards, they will not give me the subsidies. Because the extra products were not
purchased from their company. Right?
F: Yes. Do you have any challenges when you have payment activities with these
farmers?
M: No. Because farmers can get subsidies if they buy appointed products. The process
was faster than before.
F: Yes. Farmers are willing to purchase its.
M: Yes. Like you need to pay 100 Yuan for a product, but if you buy that appointed one,
you can save 35 Yuan. Who do not want to buy it? The incident is at most that they pay
for the product next day. Just like this.
F: OK. Got it. Do you know 3CT?
M: 3CT is related to time regarding to fertilizing. One is the base fertilizer, then after
plants being planted, then in the end how much fertilizer need to apply.
F: How do you know that?
----( a phone was coming)
F: Sorry. Just know I got a phone call inside。
M: It is ok.
F: May I ask you how do you know 3CT?
M: Dr Zhong was doing things of 3CT when Dr Zhong went down to villages. Because he
was doing things of rice cultivation. At that time, this type of fertilizer was bidding. And
BB fertilizer could be used for 3CT. And plants grow very well by using this fertilizer. So
basically most follow his instructions in rice cultivation.
F: Around when did you know about this technology?
M: 2014.
F: Do you sell any products related to 3CT?
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M: Yes. Some appointed products can be used for 3CT. Appointed products.
F: Do you know who appointed these products?
M: I think this might be the Department of Agriculture and Rural Affairs of Guangdong
Province.
F: OK. Got it. Then when you sell products related to 3CT, will you give any suggestions
to farmers about how to apply them in the field?
M: Because the fertilizers were appointed by superior departments, in WB loan project,
Dr. Zhong instructed farmers about how to use 3CT. He often came to us for training
meetings with farmers, like teaching them how to use these products in rice cultivation.
In our place, we called the application methods as '4231'. The base fertilizer is 20 kilo;
Earing fertilizer 10 kilo; Cultivated fertilizer 15 kilo；If cultivated in a late time, then grain
fertilizer 5 kilo.
F: Did you have these products for sale before 2014?
M: I had, but we did not promote these products as present.
F: OK, understand.
M: We at that time would tell farmers how to use these products. But like Dr Xuhua who
would come to the villages to teach farmers about these methods in detail. It was very
clear to farmers. Before this period, only farmers who trusted us would use the products,
who did not would not.
F: Yes. Like when did you at first time sell those products?
M: When I started business with these products, they had already available in the market
at that time. Around 2012 (unsure).
F: OK. As well purchased from those input wholesalers?
M: Yes yes yes.
F: What do you think of 3CT?
M: Well. According to the present situation, it is excellent. Because fertilizer application
amount certainly decreased than before. Fertilizers that farmers used are eco-friendly.
F: According to our communications just know, it is clear that you know about and was
involved in WB loan project.
M: Yes.
F: May I ask for the reason why you participate in WB loan project at that time?
M: Well, um. It is certain that as the project was issued in policy level, we will participate
in it. Right?
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F: Yep.
M: No matter about the results. Many things you can image. If someone did not follow it,
sometimes it may leave negative influence. As a result, sometimes it would be better to
take part in. In addition, candidates would be assessed for participation. The Department
of Agriculture and Rural Affairs of Guangdong Province and some input suppliers would
came to a shop to see whether you can meet the standards. It is very convenient since
we have instructions. Data and other materials would be collected and reported to
superior departments. Then they as well would assess and select.
F: OK. Get it. What do you think you gain from the project?
M:Like gained more knowledge on technology. Learned more.
F: OK. Did you participate any activities related to this project?
M: Some training meetings.
F: OK. Are there any propaganda materials in your shop?
M: Yes. There are.
F: OK, I see. Great. Then the question of our questionnaires now was over. Thank you for
your receiving with this interview and thank you very much for providing such valuable
information. Because the content of the interview may be used for data analysis of my
thesis in the future, I would like to ask you how your information about you is willing to be
quoted in my research process: mark your name and organization, only mark the
organization, anonymous?
M: Does not matter. Only if no influence on me.
F: OK. Thanks.

E. Semi-structure interview of the 3CT inventor
F: Could you please tell me a bit more about your present role?
M: Around 10 years ago, I went back from IRRI to work as a professor in Huazhong
Agriculture University. My job is mainly doing scientific research in rice cultivation
（regenerated rice) , as well as partly giving lectures to master and bachelor students.
F: Could you please share your position of your organization?
M: My organization is called Crop Cultivation and Tillage Research Center in College of
Plant Science and Technology.
F: OK. As what I found, 3CT was approved officially as a scientific research
achievements, did you attend any one process in 3CT invention?
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M: Yes. Because the key technology of 3CT mainly came from the technology of IRRI,
e.g. Field nitrogen fertilizer management.
F: Got it. From my side, I divided the 3CT development process into three stages:
invention stage (explain: it refers to the duration between 3CT got invented and officially
being approved to be a technology), demonstration stage (the duration of 3CT promotion
in a small scale), and promotion stage (large scale). Do you think the stages I divided
match the real development stage of 3CT?
M: Yes, I think it is OK.
F: OK. As you mentioned, you attended the invention stage, did you attend any other
stages?
M: I attended the demonstration stage as well. Once IRRI promoted 3CT in Guangdong
Province, I took part in many related activities in the first two stage, comparing to the
third stage. Because when it came to the third stage, I came back to China for full-time
professor.
F: well, did you attend any activities in relation to 3CT outside Guangdong province in
China?
M: Nope.
F: May I ask for the reason?
M: Because it (the one I attended) was one of the project of IRRI targeting in Guangdong
Province.
F: OK, got it. Speaking of invention stage, could you please describe how 3CT got
developed?
M: At the very beginning, IRRI carried out experiments in Guangdong, by using the Field
Nitrogen Fertilizer Management and Real-time Nitrogen Fertilizer Management, which
were developed by IRRI. In another words, it means to fertilize the rice seedlings
according to its real-time conditions. In our experiments, we used a chlorophyll meter to
measure the nitrogen content of chlorophyll to guide fertilization. During that period, it
was found that fertilizer was overused in traditional fertilizing mode especially in the early
stage of rice cultivation. By using the management of the two technologies of IRRI, it was
found that if we applied less nitrogen fertilizer in the early stage of rice cultivation, and
more in the later stages, the risk of pests and lodging was decreased and even
sometimes the harvest amount was increased to some extent. We thought that the
traditional fertilizing mode spent too much fertilizers many times, which was
cost-consuming. Then we proposed to local institutions that the traditional fertilization
management should be improved. Generally, if one item was going to be rejected by
another item, the item should have a name. So we named it as 3CT. Because it sounds
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smooth. In addition, its essence was to control seedlings and control fertilizer. As well, in
the end, the pest diseases and lodging got controlled. The application of fertilizer and
pesticide got decreased, and farmers' income got increased. At the same time, the
harvest amount in large scale increased around 5% to 8%. I would say that was the
history of 3CT.
F: ok, I see.
M: At the very beginning, when we was doing this project in Guangdong province,

it

was said that 3CT was introduced from IRRI. While, IRRI targeted at technology
extension instead of gaining honor. Later on, this technology was named as 3CT, which
turned to a localized technology. At the very beginning, this project was not promoted by
Guangdong Science and Technology Department or Agricultural and Rural Department
of Guangdong Province, but by Administration of Foreign Experts Affairs of Guangdong
Province (laugh), as an introduced intelligence project. Because the leaders in
Administration of Foreign Experts Affairs of Guangdong Province showed their positive
attitudes towards 3CT.
F: OK, got it. At the stage of 3CT development, except for the Administration of Foreign
Experts Affairs of Guangdong Province, who else were involved?
M: except for the Rice Research Institution of Agricultural and Rural Department of
Guangdong Province, another important department was the technology extension
department. But I was not sure about its name. It belonged to the Agricultural and Rural
Department of Guangdong Province. They did a lot for this project. As well, another
department was the Science and Technology Department. They also did a lot for 3CT
promotion.
F: OK. Was there any difference between the technology when it was developed in the
beginning, and the 3CT as it is promoted now?
M: Not too much difference. The essence of the mechanism is the same. It was just more
clear that why 3CT made good influence in rice cultivation.
Lei. OK.
M: The mechanism was much more clear. At the beginning, we only knew how to
distinguish the leaves through observing, later on it was more clear about the good
effects like lodging-prevention, seedling internode elongation, tillering control, etc.
Because scientific research makes progress step by step.
F: Yes, I agree. Then, during the demonstration pilots stage, what was your involvement
at this stage?
M: I attended several experiments carried out in Guangdong province. Also some on-site
meetings, I participated several times.
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F: So during this stage, those experiments were carried out only in Guangdong province?
M: Yesyes. Later on in other provinces.
F: OK. According to your experience, what kind of participation by farmers/ end users
were done?
M: At the very beginning, since it was carried out by project. If farmers took part in this
project, they would earn somethings. Later on, after the project was finished, farmers got
to know the good effects of 3CT so that they got used to this fertilizer management mode.
For example, I remembered that one farmer mentioned that during the project period,
they used Chlorophyll meter or color card but later on he did not need that because he
could tell through the appearance of seedlings leaves based on his experience for when
he need to apply fertilizers. In other word, farmers fertilizing habitat was changed. Since
before the project carried out, farmers held the view that leaves were as much green as
better, but now they knew that it was wrong. It was only about the appropriate extent.
The same to the fertilizer, not as much as possible. Farmers at the beginning would feel
doubtful towards the leaves that were not green as before, as well towards the yields
from those seedlings. Farmers involved in the demonstration said that if the yield
decreased, we needed to provide compensations. And we joked as what if the yield
increased in the end? Finally, it showed that 3CT was a good technology.
F: Ok, got it. I am wondering whether there were other strategies to engage the broader
public during this stage, except for establishing projects?
M: well, after 3CT was appointed as one of the main promoted technology in Guangdong
Province, I think the promotion activities by local departments was part of the
propaganda. As well, the on-site meetings. Besides, at that time, we cooperated with a
research team majoring in Social Science form Chinese Academy of Science for an
application of Foreign Experts Affairs of Canada, which was mainly for propaganda. They
applied the method of economy research to investigate how to do propagate. This
included to select different farmers and provided platforms for farmers who had used
3CT and who had not to discuss with each other. Through this project, 3CT got
promoted to some extent.
F: yes, I agree. Indeed, there were many efforts put into 3CT research and promotion by
many researchers and departments. Well,could you please describe the 3CT developing
process briefly? By this I mean, how did 3CT move from research into the attention of
policy makers and national programs?
M: well, it was just like what we often did in scientific research. Firstly, at the beginning,
we found an phenomenon in the field. That was around (emmm) in 2002 or in 2003, we
did experiments in Guangdong province with Dr Xuhua. He was my PH.D.
F: Oh,
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M: Yes. At that time, he was very familiar with 3CT. At the very beginning, it was a small
scale project of IRRI, around 5000 dollars. Then we started demonstration. Then it
worked very well in Guangdong province. Actually at the beginning, we did not hold the
positive view towards farmers in Guangdong province because we thought Guangdong
was a developed province so that maybe people would not pay more attention in farming.
But in the end, it worked out the best in Guangdong. Because technicians and farmers
there were very conscientious comparing to farmers in Hunan province, Hubei province
and Zhejiang province. In order to make the technology further promoted, we made a
localized name as 3CT. It was a characteristic of IRRI that if a technology of IRRI
performed well in a place e.g. Bangladesh or India, it could be named based on local
conditions and experiments. I thought this was a very good mechanisms of IRRI, which
could be seen as incentives for local researchers that they could apply for projects or
funds or other honors.
F: Oh, Great.
M: Basically, this was the process. As well, the determination of Dr Xuhua and his team
was important for 3CT development. It was said that his team only had very little funds,
but they kept putting efforts into 3CT promotion. Then, the situation got improved. The
3CT project got the first-level prize in Guangdong.
F: yes, got it. Indeed. Dr Xuhua put a lot efforts into this process. Did there any other
departments also devote to this process?
M: Yes, of course. For example, Guangdong Academy of Agriculture Science, which is
their superior office, maybe as well as the extension stations of Agricultural and Rural
Department of Guangdong Province. In addition, some technology extension
departments at municipal or county level were also made efforts.
F: Yes, ok, got it. Then what do you think were the drivers for 3CT to be promoted at
policy level?
M: It should be its effects (certain). In addition, it matched the current trend closely that
application of fertilization and pesticide should be decreased. Especially in Guangdong
province, there was a WB loan project, which was a very big project targeting at
environmental protection in agriculture. At that moment, there was no too much available
eco-friendly agricultural technology except for 3CT. In conclusion, it matched the current
trend in China. Especially Guangdong was a developed area, and they paid attention to
green production.
F: Yes. I see. Good technology matched the good trend. OK, then, in your opinion, was
there any obstacles of 3CT adoption at this period?
M: Well, there must be obstacles. For example, at the early stage, for example, their team
was small and only a little funds were available. As a result, they had overloaded with
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work or training meetings, etc. These all limited factors.
F: what activities did they do to overcome them?
M: Um,,,(3 seconds) , just they worked more hard and applied for more projects for funds,
etc. No good methods.
F: OK, I see. What if new farmers wanted to adopt 3CT but they did not attend activities
before? How did they get to know to use 3CT?
M: Training. Yes. Training.
F: OK, got it. So now we turn to promotion stage. I noticed that you mentioned WB loan
project which was supporting 3CT promotion.
M: ( disturbing ) That was not supporting 3CT, it was to use 3CT. Because this project
had its own objectives, right? They should be achieved so that 3CT was used as a
holding point. So it came across to 3CT. It did not support 3CT research, experiments.
Even I do not think that it supported its promotion.
F: Oh,OK, got it. Then could you please briefly talk about WB loan project form your
opinion?
M: well, the WB loan project was not clear to me because it was carried out in
Guangdong province. You could ask Dr Xuhua about that. He knew a lot. Since that was
something happened after I came back to China.
F: OK, Got it. Then did you know any other projects supporting 3CT?
M: Other projects? Well, I only knew those from Foreign Affairs department when I was in
IRRI. I did not know others.
F: OK. Got it. Well, since now I noticed that many farmers adopted 3CT in Guangdong
province, and the WB loan project provided subsidies for farmers if they bought related
fertilizers or pesticide for rice farming. What do you think about the adoption of 3CT at
present?
M: Um, I thought if necessary, Guandong could make 3CT into legislation level if they
wanted to make it better. It just like methods that used by European countries, e.g.
Denmark to recognize green production. Because with legislation, everyone would be
involved.
F: Yes. So who do you think are the key drivers among those you mentioned just now?
M: Certainly, I thought they are Dr Xuhua and his team.
F: OK. As you mentioned that Dr xuhua is your student, were you familiar with others in
his team?
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M: Umm, there was a researcher (pause) Huang Nongrong. I would say she was the
second contributor. I am not very familiar with others.
F: OK, I see. I once had heard of her. Great. Then the question of our questionnaires now
was over. Thank you for your receiving with this interview and thank you very much for
providing such valuable information. Because the content of the interview may be used
for data analysis of my thesis in the future, I would like to ask you how your information
about you is willing to be quoted in my research process: mark your name and
organization, only mark the organization, anonymous?
M: Doesn't matter. Depends on you.
F: OK. Thanks.

F. Semi-structure interview of the agronomist
F1: So, at first, could you please tell me a bit more about your present role?
F2: OK, my present role, well. I belong to extension department, to which provincial level
departments would annually assign main promoted technologies to us. Then we will
combine the assignments and our project funds into consideration for technology
promotion, training or materials printing, etc. As well, generally instructing technology.
F1: OK. From my side, I defined the development of 3CT for 3 stages: invention stage,
demonstration pilots stage, and promotion stage. In your experience, which stages of
3CT did you get involved in?
F2: I would say promotion stage.
F1: well, actually I defined the demonstration stage as a period after 3CT invention and
before its large-scale promotion. Since I found that 3CT was approved as a scientific
technology in 2007, I was wondering whether you attend any activities of the
demonstration stage after 2007.
F2: Um, actually no. I graduated not for a long time. And, like the demonstration activities,
it would be Dr.Xuhua's team to operate. Also, Dr Xuhua's team would select the bases
for demonstration which might be somewhere else. Maybe, if they came to our extension
center, other colleagues who worked here for a long time might coordinate. While the
executor might not be us.
Lei; OK, get it. No problem. Well, so your involvement was mostly related to (disturb) …
F2: technology promotion. It can be understood as the technology was mature. Like
Guangdong province annually will promoted many technologies which are mature.
F1: So, may I ask what activities did you attend during promotion stage?
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F2: Do you mean the activities hold by other institutions or our own department?
F1: Any activities, just for 3CT promotion.
F2: Well, 3CT was involved in a previous project called WB loan project, as one of the
main promoted eco-friendly technologies, as well as soil testing formula fertilization
technology. Besides, we were promoting fertilizer reduction, um, maybe it could be
called as an action. Then one of our promoting technology was 3CT, as well as soil
testing formula fertilization technology. This could be understood as intertwined with
some of our works.
F1: Well, Got it. Were there any training meetings or other promotion activities?
F2: Yes, sure. Involved. Such as we should print some materials for 3CT or scientific
fertilization technology. Normally when we worked as technology instructors, we would
tell them orally. As 3CT was considered as a main promoted technology of WB loan
project, there were experts for instructions as well.
F1: so forms of activities were materials printing and distribution, and (disturb)…
F2: training meetings, yes.
F1: yep, well-noted. Then, as you mentioned WB loan project for 3CT promotion, was
there any other projects for 3CT promotion, or any projects leaving influences on 3CT
promotion?
F2: Um, others... Well, we could see that WB loan project was in a large scale with
sufficient funds, and it promoted 3CT in a large scale. Not too much other projects. We
did not promote 3CT in such way, just orally introduce it in general.
F1: OK, I see. Could you please briefly talk about WB loan project?
F2: WB loan project?
F1: Yes.
F2: Um, well, since I was only a member of fertilization technology team. I am not a core
member responsible for WB loan project. I was not very familiar with, um(pause), the
management aspect of WB loan project.
F1: No problem.
F2: Yes.
F1: Can I understand it as you were responsible for technology promotion in WB loan
project?
F2: well, partly, actually in WB loan projects there were many contents involved, for
example, scientific fertilization technology, green control, many different contents, etc.
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So I was one of those involved technicians. In addition, some experts were invited in this
project.
F1: OK. Then may I ask your opinions on the adoption of 3CT at this time?
F2: Well (laugh). I thought, as one of grassroots staffs who worked directly with farmers,
farmers were realistic. For example, in the Non-point solution project, farmers could get
subsidy for example when buying fertilizers. However, like from this year, there were less
funds in WB loan project. Then the subsidy would be less available for farmers until no
subsidy in the end. Based on that, farmers would consider more about the realistic things
(laugh). Farmers might have already accepted this technology, but they will turn to
consider about saving labor or costs now, something like that.
F1: Oh, so, may I understand this as that farmers did not follow the instruction of 3CT
strictly because of no subsidy or strict supervisions?
F2: Um,(pause), yes, it could be as well. And another aspect was that the small
households would care about labor saving or cost saving. Since we also promoted other
technologies like controlled release fertilization or one-time fertilization technology,
farmers would turn to these technologies. One-time fertilization technology was
interpreted as once I applied the fertilizers into the field, I have no need to handle with it
after that.
F1: oh, OK. So they cared more about labor and cost when doing rice farming.
F2: Yes. Small households would consider about that. But by the way, in the past, we
also worked with some cooperatives, big farms, who thought 3CT as a good technology
in pest control and lodging prevention. They were willing to apply 3CT if condition was
allowed. The feedback from them on 3CT was good.
F1: OK, got it. Then from your point of views, any other obstacles do you think for 3CT
adoption, except for considering for labors or cost?
F2: Well. Yes. As a technology got developed step by step, like one-time fertilization
technology or controlled release fertilization technology, rice formula fertilization
technology, farmers consider more about the convenience when doing farming.
F1: OK. So, like, since more devotes needed for 3CT, farmers would prefer to use other
simple and easier technology.
F2: Yesyesyes, fool-type technology. Since in the past, there were some subsidies if
farmers cooperate with us when using the technology. While maybe recently, a easier
technology was invented and promoted, like fool-type technology. Farmers would like to
try other technologies. Right?
F1: yes, I agree. Well, you mentioned the fool-type technology, what was that?
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F2: It was one-time fertilization technology or controlled release fertilization technology.
F1: So you mean that one-time fertilization technology was the same to the controlled
release fertilization?
F2: well, more or less the same. Yes, they both have the same principle that fertilizers
were released slowly.
F1: Well, got it. What about precision fertilization? Did that get promoted?
F2: Um, precision fertilization (repeated), yep, partly. But I felt that precision fertilization
might be a kind of big concept (not so sure).
F1: OK, got it. So your department promoted technologies not only 3CT but also others.
F2: Yes. Our department was to promote fertilizer reduction actions and scientific
fertilization technology. For example, after 3CT promotion was given commanded to us,
then we would combine our daily work to promote it. Other technologies like soil testing
formula fertilization technology issued and invented at national level, would also be
promoted by us.
F1: OK
F2: those technologies which were beneficial for soil or environment or eco-friendly
would be promoted by us.
F1: OK, got it. So, just now we talked about the obstacles for 3CT adoption, did you or
your office do anything to overcome those obstacles?
F2: well, because (pause 2 seconds) we could not say that this technology was better
than another. It was like if it was to promote a technology in a large scale in our country,
there would be more sufficient funds in promotion activities. We technology extension
departments concentrated on what national policies require. By this I mean, technologies
that we were assigned to promote would involved in our work. We would introduce all
technologies to farmers, and that which technology they would adopt depended on
farmers themselves.
F1: OK, got it. Then who did you think were the key drivers of 3CT promotion?
F2: I would say that might be us staffs in technology extension departments. The
technology extension at our level would promoted technology to farmers directly,
comparing other extension department at higher levels. We needed funds, labors,
materials and money to promote technology in a large scale. But if there were no
sufficient money for a project....(changed idea) Such as WB loan project, which owned
much sufficient funds. It could promote a technology vigorously in a short period or 2 to 3
years. Dozens of meetings could be hold in one year. But for our daily promotion work,
we had less funds for promotions for example, 30 thousands Yuan per year. So it was
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less possible for us to promote technologies in such a vigorous was as WB loan project.
F1: Yes, understandable.
F2: Yes, it was a constrain at our side.
F1: So, we could tell like WB loan project made good influence on 3CT promotion.
F2: Yes. It functioned as a leading role。
F1: OK, I see. Great. Then the question of our questionnaires now was over. Thank you
for your receiving with this interview and thank you very much for providing such valuable
information. Because the content of the interview may be used for data analysis of my
thesis in the future, I would like to ask you how your information about you is willing to be
quoted in my research process: mark your name and organization, only mark the
organization, anonymous?
F2: I would prefer anonymous.
F1: OK. Thanks.
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