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Abstract
Recent research on agricultural innovation has outlined social networks’ role in diffusing agricultural knowledge; however, so 
far, it has broadly neglected the socio-spatial dimensions of innovation processes. Against this backdrop, we apply a spatially 
explicit translocal network perspective in order to investigate the role of migration-related translocal networks for adaptive 
change in a small-scale farming community in Northeast Thailand. By means of formal social network analysis we map 
the socio-spatial patterns of advice sharing regarding changes in sugarcane and rice farming over a period of five years. We 
find that, in translocally connected and mobile rural communities, a substantial share of advice originates from translocal 
levels. Translocal advice is dominantly provided through weak and formal ties with extension agencies and shared by few 
highly central larger-scale farmers within sparse local networks. This draws the picture of top-down translocal innovation 
flows driven by extension agencies and brokered through elite farmers. A closer look on institutional context and key actors 
of particular changes, however, suggests the potential of migration-related translocal networks and migration experience 
in fostering bottom-up innovations. Migration-related innovations transfers can promote adaptive capacity also among less 
favorably connected actors, especially if changes are geared towards limited household resources and are compatible with 
social practices of small-scale farming. We conclude that a translocal network perspective is instructive for research and 
extension interested in leveraging more inclusive agricultural innovation.
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(SNA) · Translocal knowledge transfers
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Introduction

Agricultural innovation is essential for maintaining produc-
tive agricultural systems (Wossen et al. 2013; Mekonnen 
et al. 2018) and a major contribution to rural development 
(Conley and Udry 2001; Bandiera and Rasul 2006). In light 
of increasing climate-related risks, agricultural innovation is 
also gaining attention as an important contribution to climate 
change adaptation and food security (Mikhail et al. 2010; 
Rodima-Taylor et al. 2012). But as innovation processes are 
often poorly understood (Bandiera and Rasul 2006), facili-
tating adaptive change remains a key challenge.
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In recent years, research has taken major steps towards 
understanding agricultural innovation processes, highlight-
ing the role of social networks in the diffusion of knowledge 
for adoption and implementation of improved agricultural 
crops and practices (Conley and Udry 2001; Bandiera and 
Rasul 2006; Spielman et al. 2011; Isaac 2012; Wossen et al. 
2013; Thuo et al. 2014; Salpeteur et al. 2017). However, 
in doing so, most studies have conceptualized social rela-
tions as being self-contained (Matous 2015) and have largely 
neglected the spatiality of social networks (Rockenbauch and 
Sakdapolrak 2017).

Omitting the spatial character of social networks (Das 
2001; Jessop et al. 2008) risks oversimplifying agricultural 
innovation, especially when studying agricultural transfor-
mations in the Global South. In countries such as Thailand, 
where migration is a major strategy for sustaining rural 
livelihoods (Promburom and Sakdapolrak 2012; Rigg et al. 
2012), translocal networks are increasingly facilitating the 
flow of information, ideas and knowledge between differ-
ent rural areas and between rural and urban areas. These 
translocal networks, it has been argued, hold the potential to 
strengthen adaptive capacity in rural communities (Scheffran 
et al. 2012; Sakdapolrak et al. 2016). However, the question 
remains to what extent and under which conditions translo-
cal networks facilitate adaptive agricultural changes.

Our study aims at closing this gap by applying a translocal 
network perspective on agricultural innovations in a small-
scale farming community in Northeast Thailand. Drawing 
on a combination of formal social network analysis (SNA), 
a questionnaire survey, and semi-structured interviews, we 
are addressing the following questions:

1.	 To what extent are translocal networks relevant for facil-
itating agricultural change?

2.	 How is knowledge relevant for agricultural changes 
transferred through translocal networks?

3.	 What are conditions of, and who are key actors in trans-
local knowledge transfers?

By answering these questions we provide detailed 
insights into the socio-spatial structure underlying agricul-
tural changes in Northeast Thailand. This way, our paper 
overcomes the local bias of previous network assessments 
and contributes to the discussion on the role of translocal 
networks in agricultural innovation.

Theoretical background and conceptual 
framework

Agricultural innovation comprises both technological and 
non-technological changes in the agricultural sector (Schut 
et al. 2015), which result from interactive learning between 

heterogeneous sets of actors (Klerkx et al. 2010). The knowl-
edge required for introducing and maintaining these changes 
can be acquired through “learning by doing” (a function of 
one’s own innovative capacities) or through learning “from 
others” (a function of one’s social network) (Spielman et al. 
2011). Although the understanding of social networks’ role 
in agricultural innovation has steadily advanced, it still lacks 
the consideration of agricultural innovation’s spatial dimen-
sion, and in particular of mobility and migration (Rocken-
bauch and Sakdapolrak 2017).

Agricultural innovation from a social network 
perspective

A network perspective overcomes linear models of innova-
tion diffusion and conceives of agricultural innovation as a 
process of exchanging knowledge through networks of com-
munication and observation within agricultural innovation 
systems (Conley and Udry 2001; Klerkx et al. 2010; Spiel-
man et al. 2011; Isaac 2012). These innovation networks 
are comprised of dyadic interactions between users and pro-
ducers of knowledge and involve knowledge flows between 
heterogeneous actors involved in innovation systems (Arora 
2012), such as representatives of public institutions, NGOs 
and the private sector (Klerkx et al. 2010; Spielman et al. 
2011). To explain knowledge diffusion within innovation 
networks, social network scholars have focused on different 
network features: (i) tie characteristics, (ii) actor network 
position, (iii) network structure, or a combination of these 
network features.

For tie characteristics, it has been argued that non-redun-
dant weak ties bridge actors of distant subgroups and are 
important for acquiring new knowledge (Granovetter 1973). 
Contrastingly, strong ties that bond closely related actors 
of the same subgroup involve high levels of trust and reci-
procity and hence are expected to have positive effects on 
the diffusion of existing knowledge. A lack of either strong 
bonding or weak bridging ties, accordingly, might ham-
per innovation (Newman and Dale 2005; Bodin and Crona 
2009). More specifically, authors have highlighted the role 
of linking ties between local actors and institutional repre-
sentatives, such as extension staff or researchers, as a means 
of closing the gap between informal farmer networks and 
formal knowledge systems (Isaac 2012; Matous et al. 2013).

For actor network position, researchers have argued that 
actors centrally placed in knowledge-exchange networks 
tend to be more knowledgeable (Calvet-Mir et al. 2012) and 
more influential (Bodin and Crona 2009). Such actors are 
thus more likely to be agents of change (Isaac et al. 2014), 
acting either as facilitators or as bottlenecks of innovation 
flows (Bourne et al. 2017). Particular importance has been 
attributed to information brokers, strategically positioned 
actors transferring information between actors of different 
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subgroups, for example between extension staff and local 
farmers (Bodin et al. 2006; Isaac 2012). By connecting and 
mediating between otherwise unconnected networks, these 
“boundary spanning” individuals can tap diverse sources and 
types of knowledge and hence facilitate agricultural innova-
tion (Klerkx et al. 2010).

For network structure, it has been argued that agricultural 
innovation requires the right mix of different structural net-
work properties (Newman and Dale 2005). For example, 
centralized networks—networks with only a few highly con-
nected actors—have been shown to foster innovation diffu-
sion, as information can effectively be distributed among 
network members (Bodin and Crona 2009). At the same 
time, high centralization might result in reduced access to 
diverse information sources, and thus prevent social learning 
(Bodin et al. 2006). Similarly, dense and redundant networks 
might foster the spread of information through increased 
accessibility to information but at the same time can lead 
to a homogenization of knowledge within closed subgroups 
(Bodin et al. 2006). In contrast, networks of low density 
might invite new knowledge, whereas the exchange of exist-
ing knowledge might be impeded (Isaac 2012). Against this 
background, it has been argued that agricultural innovation 
necessitates sparse but efficient networks (Isaac 2012) of low 
redundancy, high actor diversity (Isaac and Matous 2017), 
and few strategic bridging actors that are able to tap into 
diverse sources of knowledge (Isaac et al. 2014).

Incorporating geographical space and mobility: 
towards a translocal network perspective

While a social network perspective draws attention to the 
social fabric underlying innovation processes, relatively lit-
tle is known about how innovation processes work at and 
between spatial scales (Binz et al. 2014). Only a few studies 
have addressed the role of spatiality in agricultural inno-
vation networks: Whilst, in general, geographical distance 
presents an obstacle to social learning and behavioral dif-
fusion (Matous et al. 2013), Wossen et al. (2013) find that 
spatial distance between network actors is positively related 
to the adoption of sustainable land use practices, as farm-
ers are more likely to learn something “new” from distant 
peers; and Matous and Todo (2018) reveal that farmers with 
geographically long ties are more likely to adapt to envi-
ronmental change. One central assumption underlying this 
argument is that spatial extensive networks connect farmers 
with diverse environmental experiences and environmental 
memory (Isaac et al. 2014; Matous and Todo 2018). In this 
case, long-distance ties can significantly reduce topological 
distance in a social network and facilitate rapid knowledge 
diffusion, especially if combined with strong local networks 
(Isaac and Matous 2017).

Obviously, long-distance ties matter more in remote 
rural communities constrained by information and 
resource scarcity than in areas with abundant communica-
tion and transport (Matous and Todo 2018). Given advanc-
ing mobility (Ellis 2003) and progressing agrarian trans-
formation (Rigg 2006) in many countries of the Global 
South, however, remote communities are the exception 
rather than the norm. Marketization and de-localization 
of rural livelihoods foster the decline of customary infor-
mal networks and increase the dependency on external and 
formalized relations (Berdegué et al. 2014; Rigg and Oven 
2015). At the same time, rural livelihoods are becoming 
more diverse and multi-sited (Rigg and Oven 2015). The 
increasing frequency and diversity of interactions blur 
sharp economic, social, and cultural differences between 
“the rural” and “the urban”, blending into a continuous 
gradient of networked translocal spaces (Berdegué et al. 
2014; Steinbrink 2009).

One important aspect of the de-localization of rural 
livelihoods is migration—a major livelihood strategy in 
many rural areas (Ellis 2003; Rigg 2006). As social ties 
between migrants and the sending households are usually 
not cut but stretched between places, migration fosters the 
emergence of translocal networks between areas of origin 
and destination (Brickell and Datta 2011; Greiner and Sak-
dapolrak 2013). As these translocal networks facilitate the 
exchange of ideas, knowledge, and resources between the 
origin and destination of migrants they may strengthen 
adaptive capacity in rural communities (Scheffran et al. 
2012; Sakdapolrak et al. 2016).

So far, few studies have investigated the effect of migra-
tion and translocal networks on agricultural innovation. 
For example, Scheffran et al. (2012) conclude from three 
case studies in Western Africa that translocal migrant net-
works channel information about new crops and improved 
practices and should thus be recognized as a means of 
climate change adaptation. In a study on agricultural com-
munication networks between migrant and non-migrant 
farmers in Northern Ghana, Isaac et al. (2014) show that 
migrant farmers are positioned more centrally in agricul-
tural communication networks, tend to more successfully 
apply sustainable management practices and are brokers 
between otherwise unconnected, socially and geographi-
cally distant subgroups. Another study on knowledge shar-
ing between semi-nomadic pastoralists in India concludes 
that farmers’ agricultural knowledge status is more asso-
ciated with membership in migration networks than with 
membership in acquaintance networks (Salpeteur et al. 
2016). Whilst these studies make the point for consider-
ing translocal networks and migration, they lack a spatially 
explicit approach that accounts for the social and spatial 
structure of agricultural innovation networks (Rocken-
bauch and Sakdapolrak 2017).
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Research framework

This study, thus, adopts a translocal network perspective on 
agricultural innovation in a small-scale farming community 
in Northeast Thailand.

We conceptualize local farmers’ capacity to innovate, 
and thereby adapt their agricultural livelihoods, as criti-
cally depending on networks of communication between 
various actors. Accounting for the de-localization of rural 
livelihoods (Rigg 2006) and drawing on developments in 
migration research (Brickell and Datta 2011; Greiner and 
Sakdapolrak 2013), we conceive of agricultural innovation 
networks as socio-spatial in nature (Das 2001; Jessop et al. 
2008) and hence conceptualize them in a spatially explicit 
manner.

Translocal innovation networks are composed of local 
and translocal actors and, respectively, local and translocal 
ties. Translocal ties entail either formal ties to institutional 
representatives or informal ties to individual actors. Formal 
ties tend to be translocal due to often centralized institutional 
landscapes (e.g. extension offices at district level). Instead, 
informal translocal ties are often related to migration of fam-
ily or household members. These migration-related translo-
cal ties connect distant but closely related actors that are 
embedded in different socio-economic and agro-ecological 
contexts and therefore can provide access to new knowledge 
and facilitate agricultural innovation (Scheffran et al. 2012; 
Wossen et al. 2013; Sakdapolrak et al. 2016; Matous and 
Todo 2018). Besides direct knowledge exchanges, agricul-
tural innovation might also be facilitated by indirect translo-
cal knowledge exchanges, such as through experience return-
ing migrants bring back to places of origin (Isaac et al. 2014; 
Salpeteur et al. 2016).

Figure 1 presents our conceptual framework. We con-
ceptualized translocal agricultural innovation networks as 
advice sharing networks between actors involved in the agri-
cultural sector, including farmers and non-farmers, public 
institutions, and private sector representatives at various 
spatial levels. In these networks, ingoing ties indicate advice 
seeking and outgoing ties indicate provision of advice. 
Translocal knowledge transfer through these networks can 
be assessed by looking at tie characteristics, actor network 
position, and overall network structure.

Tie characteristics we define by the type of advice 
exchanged: a) the exchange of ideas and recommendations 
(adoption advice), and b) the exchange of instrumental 
advice and problem solving (implementation advice). Fur-
ther we consider: tie locality (local ties originating from 
the same village or sub-district level/translocal ties origi-
nating from district to international levels); tie strength 
(strong ties/weak ties, according to closeness and frequency 
of contact); and tie formalization (informal ties connecting 
to migrating household members, relatives, neighbors or 

friends/formal ties connecting to institutional representa-
tives, such as extension staff or service providers).

Actor network position we distinguish by two network 
features: actors’ degree centrality (the number of ties an 
actor possesses), and their role in sharing advice (provid-
ing or receiving advice). Accordingly, actors can be clas-
sified as central sender (well-connected, mostly providing 
advice), central receiver (well-connected, mostly receiving 
advice), non-central sender (less-connected, mostly provid-
ing advice) and non-central receiver (less-connected, mostly 
receiving advice). According to involvement in translocal 
advice sharing, we further define translocal brokers as actors 
transmitting a particular type of advice between translocal 
and local actors.

Network structure we assess by two measures: network 
centralization—the degree to which centralities differ 
between network actors, and network density—the num-
ber of existing ties divided by the number of possible ties 
between actors (Bodin and Crona 2009).

Methods and procedures

Site description

This study was conducted within a research project focus-
ing on climate change and migration in Thailand. Data col-
lection took place from June to August 2016 in Ban Chai 
sub-district, Udon Thani province (Fig. 2). As in other areas 
of Northeast Thailand, rural livelihoods in Ban Chai are in 
transition from small-scale rice farming to the more diver-
sified, market-oriented production of cash crops (Rambo 
2017; Choenkwan and Fisher 2018). Driven by market 
developments and policies, the sub-district of Ban Chai has 
experienced a sharp increase in sugarcane plantations at the 
expense of rice farming, grazing and forest land. At the same 

translocal

local

Type of advice:
Adoption 
Implementation

Centrality 
(degree)

Translocal 
broker 

Non-central receiver
Non-central sender
Central receiver 
Central sender 

Institutional
representative 

Actor network position:

Tie strength:

Weak 
Strong

Fig. 1   Conceptual translocal advice sharing network
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time, increasing variability in rainfall patterns in Northeast 
Thailand is placing stress on agricultural productivity, 
thereby increasing the need to adapt and explore alternative 
agricultural crops and practices (Mikhail et al. 2010; Naru-
chaikusol 2016; Choenkwan and Fisher 2018). Typical of 
Northeast Thailand, internal and international labor migra-
tion is a major livelihood strategy in Ban Chai, resulting in 
increasing translocal connectedness and multi-sited house-
hold footprints (Rigg and Salamanca 2011; Peth et al. 2018; 
Porst and Sakdapolrak 2018). With its exposure to climate 
change, its high rate of migration and the rapid change of its 
agricultural systems, the sub-district of Ban Chai provides 
a good example for studying the role of translocal networks 
in agricultural innovation.

Data sampling and processing

For assessing translocal advice sharing-networks, we applied 
methods of formal SNA (Wasserman and Faust 1994). SNA 
is most powerful for assessing and analyzing socio-centric 
networks defined as a finite set of actors and the social rela-
tions between them (Hennig et al. 2012). However, bounda-
ries of farmer networks are difficult to define (Bourne et al. 
2017), in particular in a translocal context. Broader defini-
tions of the unit of analysis (e.g. migration system) would 
render assessing all actors and ties impossible, whereas nar-
rower ones (e.g. village) would omit ties spanning different 
places. Alternatively, assessing ego-centric networks pro-
vides insights into the social embeddedness of a particular 

actor (ego) without limiting the number and geographical 
location of network actors (alters) beforehand. However, 
ego-centric networks provide limited information on net-
work structure (Hennig et al. 2012).

Against this background, our research design combines 
ego-centric and socio-centric approaches. To assess ego-
networks, we applied the name generator technique (Mars-
den 2005). This technique allows network alters and their 
attributes to be identified based on a set of predefined ques-
tions. For sampling egos, we applied a snowball technique, 
systematically following alters of already interviewed egos. 
Merging all sampled ego-networks, we constructed a partial 
socio-centric network that can be analyzed for tie character-
istics and network structure, provided care is taken regarding 
the interpretation of results (Scott 2013; Ricciardi 2015).

Interviews were based on a standardized questionnaire 
consisting of two parts (see Online resource 1). Part A 
focused on agricultural livelihoods and migration, compris-
ing inter alia agricultural changes, households’ migration 
involvement and attitude towards migration, land use and 
ownership, and sources of income and information. Part B 
focused on advice sharing networks. To prevent the prob-
lem of fixed choices (Kossinets 2006), we limited network 
assessment to specific agricultural changes, instead of limit-
ing the number of possible respondents. Therefore, farmers 
were asked to identify the most relevant changes in crops, 
practices and businesses over the last five years (2011–2016) 
and to name alters who provided advice in terms of ideas and 
recommendations and advice in terms of implementation 

Fig. 2   Location of the study 
site. Layout by the authors 
Source Global Administrative 
Areas, www.gadm.org

http://www.gadm.org
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and continuation of changes. Additionally, we asked for 
alters with whom farmers exchanged general agricultural 
information. For each of these alters, we asked the inter-
viewee to identify the frequency of contact, perceived close-
ness and current location.

We started snowball sampling with two randomly 
selected farmers in a randomly selected village within the 
sub-district. Follow-up interviews were conducted with all 
alters located in the starting village, and with those alters 
within the sub-district that were identified by interviewees 
located in the starting village. This procedure was continued 
until 20% of all households in the starting village had been 
interviewed. After reaching this threshold, only alters iden-
tified during preceding interviews were interviewed, with-
out following-up on any new alters. A total of 61 farmer 
interviews were conducted, of which 60 were selected for 
network analysis. Additionally, we conducted semi-struc-
tured interviews with key actors (either in terms of local or 
translocal connectedness) to gain a deeper understanding of 
their role in the innovation network. To understand the insti-
tutional context of agricultural changes, we also conducted 
semi-structured interviews with institutional representatives 
such as the village deputy chief or with district extension 
staff.

Statistical analysis of agricultural changes, network pat-
terns and actor characteristics was conducted using STATA; 
while network visualization was performed in Gephi. For 
the purpose of network analysis, we constructed a partial 
innovation network, including all actors providing or receiv-
ing advice on agricultural changes between the year 2011 
and 2016, whereby members of the same household were 
treated as one single actor, except for migrating household 
members. From this network we derived weighted innova-
tion networks for selected agricultural changes (e.g. changes 
regarding rice farming) in which tie weight indicates the 
number of different types of support provided (adoption, 
implementation, general).

For each network, we calculated tie characteristics includ-
ing the number and share of ties according to locality (local/
translocal), tie strength (weak/strong) and type of advice 
(adoption/implementation/general). To indicate tie strength, 
we referred to the median of the product of closeness and the 
frequency of contact (expressed by interviewees on a four-
level Likert item). Local ties we defined as ties connecting 
actors at the village and sub-district level and translocal ties 
as ties spanning beyond.

For classifying actor network positions, we referred to 
degree centrality and advice sharing behavior of interviewed 
farmers (egos). Central actors we defined as actors with a 
higher degree centrality than the average degree centrality 
in the respective network. Senders of advice we defined as 
actors with a ratio of out- and in-degree equal to or higher 
than one, and receivers as actors with a ratio of out- and 

in-degree lower than one. Additionally, we defined translocal 
brokers as actors receiving a particular type of advice on a 
specific change (e.g. adoption advice on rice) from translocal 
actors and providing the same type of advice on the same 
change to local actors.

While the calculation of tie characteristics and network 
position incorporated all ties and actors, the calculation 
of structural features was conducted for local networks of 
interviewed farmers (egos) only (excluding translocal actors 
and ties). For calculating centralization, we subtracted the 
centrality score of each network actor from the maximum 
centrality score in the network and summed up differences. 
This sum was then divided by the maximum possible sum of 
differences. For calculating network density we divided the 
observed number of ties by the maximum possible number 
of ties (Wasserman and Faust 1994). Both network centrali-
zation and density were calculated for directed and dichoto-
mized networks.

Methodological considerations

Whilst the applied research design has proven successful in 
revealing the socio-spatial patterns of agricultural advice 
sharing that would have been omitted by community-centric 
approaches, it comes with some methodological limitations.

First, this study defines network ties not as general 
exchange and communication about agricultural issues (e.g. 
Isaac et al. 2014) but as advice sharing regarding already 
materialized agricultural changes. Our study implies that 
networks do not reflect the general social structure through 
which innovations are potentially diffused, but the cumula-
tive structure of past diffusions’ pathways. On the one hand, 
this network definition restricts the scope for analytical 
approaches, but on the other hand, a change-based network 
definition provides room for descriptive interpretation, as 
each tie can be related to particular changes.

The second limitation lies in the applied sampling design. 
In general, snowball sampling tends to focus on closely 
related subgroups and hence tends to omit structural holes 
between weakly connected network members (Scott 2013). 
Moreover, the snowball-sampled networks are incomplete, 
as we followed-up only local alters and did not follow-up 
alters of interviewees located outside the starting village. 
We have accounted for this bias by building our analysis 
on node-specific network measures of interviewed farmers 
(e.g. degree centrality and ratio of in- and out-degree), and 
by calculating structural network measures only for local 
networks of interviewed farmers (egos).

Third, the applied approach omits temporal dynam-
ics (Violon et al. 2016) and indirect forms of knowledge 
transfers (e.g. observation, embodied experiences), which 
may occur between gaining new knowledge and apply-
ing this knowledge (Bandiera and Rasul 2006). In order 
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to contextualize network structure, and, more specifically, 
to disentangle direct and indirect knowledge transfers, 
we applied a mix of quantitative and qualitative network 
approaches (Hollstein and Straus 2006; Bolíbar 2015). This 
entails the combination of network data with data on insti-
tutional context and key actors derived from questionnaire 
survey and semi-structured interviews.

Results

Current agricultural changes in the study site

Data from farmer questionnaires indicate rapid changes in 
farming systems in the study site, from mainly subsistence-
based rice farming to commercial cash-crop production. 
Figure 3 shows that, between the years 2011 and 2016, sug-
arcane has rapidly gained popularity in terms of the number 
of applied changes. In 2016, almost 80% of all interviewed 
farmers grew sugarcane, with almost 60% having started 
sugarcane farming since 2011. Sugarcane cultivation is une-
venly distributed among farmers. Less than 20% of all inter-
viewed farmers cultivated more than 50 rai (8 hectares) of 
sugarcane – the minimum land size required for paying-off 
the credit for a big tractor—while land cultivated by larger-
scale farmers accounted for 70% of all reported sugarcane 
land.

At the same time, Fig. 3 suggests profound changes in rice 
farming. As a means of saving labor and investment costs, 
more than 85% of all interviewed farmers have, between the 
years 2011 and 2016, introduced rice broadcasting—either 
by hand or machine—as an alternative to transplanting. To 
reduce weeds, broadcasting is often combined with rice cut-
ting, a technique originally developed in central Thailand 
and introduced to the study site only recently. Another recent 

change in rice farming is the diversification towards high 
price specialty varieties for urban markets.

Furthermore, interviews indicate changes such as the 
application of organic fertilizer or the cultivation of cassava, 
palm, rubber, fruits, vegetables, and flowers. The spread of 
these changes, however, has remained limited due to high 
investment costs, lack of labor, or volatile market prices. 
Hence, in the following, we focus only on advice sharing 
regarding sugarcane and rice farming, which are also the 
most important crops in terms of household income and food 
security.

Distribution and composition of advice

This section provides an overview of the distribution and 
composition of advice regarding changes in sugarcane and 
rice farming between the years 2011 and 2016. This way 
we provide an indication of the extent to which agricultural 
changes are facilitated by translocal advice.

According to Fig. 4, advice on changes in sugarcane and 
rice farming was dominantly exchanged between closely and 
frequently related actors at the local level. Advice regard-
ing changes in rice farming was mostly provided through 
strong ties (60%), while advice regarding changes in sug-
arcane farming was almost equally provided through strong 
(51%) and weak ties (49%). Ties between local actors pro-
vided the majority of advice regarding changes in rice (72%) 
and sugarcane farming (76%), whereas the dominance of 
strong local ties was more pronounced with regard to rice 
farming (53%) than with regard to sugarcane farming (42%). 
Advice by translocal actors located outside the sub-district 
was more frequent for changes in rice farming (28%) than 
for changes in sugarcane farming (24%). Translocal ties 
were mostly weak and were more frequently providing rice-
related advice (21%) than sugarcane-related advice (14%). 
Translocal advice by closely related translocal actors was 
slightly more frequent for changes in sugarcane farming 
(10%) than for changes in rice farming (7%).

Figure 4 further reveals that advice regarding changes 
in sugarcane farming was mostly providing incentives for 
adoption, whereas advice regarding changes in rice farming 
was equally concerned with adoption and implementation. 
Adoption advice regarding changes in sugarcane and rice 
farming was mostly provided through strong or local ties, in 
particular through strong local ties. Differences exist with 
regard to implementation advice, however. While implemen-
tation advice regarding changes in sugarcane farming was 
equally provided through strong and weak ties, implemen-
tation advice regarding rice farming was mostly provided 
through strong ties. At the same time, implementation advice 
regarding changes in rice farming was to a relatively higher 
extent provided through translocal ties, and in particular 
through weak translocal ties.
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Figure 5 provides deeper insights into the composition 
of translocal advice. For changes in both sugarcane farm-
ing and rice farming, translocal advice was mostly provided 
through formal ties. While formal extension-related advice 
was mostly provided through weak translocal ties, informal 
migration-related advice was to an equal extent provided 
through weak and strong translocal ties. With regard to the 

type of advice, translocal advice regarding changes in sug-
arcane farming facilitated adoption and implementation to 
an equal extent; while translocal advice regarding changes 
in rice farming was mostly concerned with implementa-
tion. For both changes in sugarcane farming and changes 
in rice farming, translocal adoption advice was to an equal 
extent provided through formal extension-related advice and 
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informal migration-related ties, whereas translocal imple-
mentation advice was mostly provided through formal exten-
sion-related ties.

Advice sharing networks

In this section we characterize the social and spatial patterns 
of advice sharing networks regarding changes in sugarcane 
and rice farming derived from a total of 60 farmer ego-net-
works. In doing so, we provide more detailed insights in how 
advice on agricultural changes is transferred between local 
and translocal actors.

Figure 6 presents the sociograms of the sugarcane net-
work and the rice network, while Tables 1 and 2 provide 
an overview of selected network characteristics (sociograms 
and tables disaggregated by types of support see Online 

resource 2). The sugarcane network (69 actors, 136 ties) 
is smaller than the rice network (93 actors, 149 ties). Both 
networks show similar shares of translocal actors (actors 
at the outer circle), with institutional representatives (dia-
mond-shaped nodes) being more frequent and more equally 
spread across geographical levels in the rice network than 
in the sugarcane network. In the sugarcane network, institu-
tional representatives, in particular at district level, provide 
the majority of translocal advice, which is received by few 
highly central local actors. In contrast, in the rice network, 
translocal advice originates more equally from translocal 
actors at different geographical levels and is more equally 
received by local actors of different centrality.

Table 2 provides an overview of selected characteristics of 
local advice sharing networks between interviewed farmers 
(egos). Low levels of density indicate that communication 
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Strong

Sugarcane network:

Ties: nT = 136 (incl. 32 transl. ties) 
Actors: nA = 69 (incl. 44 egos & 19 transl. actors)

Rice network:

Ties: nT = 149 (incl.  transl. ties 42)
Actors: nA = 93 (incl. 56 egos & 27 transl. actors)
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Fig. 6   Sociograms of the sugarcane network and the rice network: 
Actors inside the circles represent local farmers (village and sub-
district); actors on the outer circles represent translocal actors (dis-
trict—international); diamonds indicate institutional actors; tie style 
indicates weak ties (dotted) and strong ties (continuous); tie width 
represents the number of different types of advice provided (adop-
tion, implementation, general); node size represents weighted ego-

network size, and node color indicates actor network position (non-
central receiver/sender, central receiver/sender); dotted nodes indicate 
translocal brokers; acronyms identify key actors; white nodes indicate 
actors, who declined interviews or were not captured by the sampling 
design. Networks are subsets of the overall partial network. This 
explains why local networks include subgroups and isolates, despite 
the fact that we used a snowball-sampling strategy
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between local farmers operate through sparse, non-redun-
dant networks. Of particular low density is the local rice 
network, which is characterized by a higher share of uncon-
nected subgroups. Both networks are characterized by low 
indegree-centralization, implying that local farmers equally 
receive advice from each other. With regard to the provision 
of advice, however, relatively higher outdegree-centraliza-
tion suggests that few local actors are particularly active in 
providing advice to other local farmers, in particular in the 
sugarcane network. The share of translocal connected egos 
and the share of egos acting as translocal brokers indicate 
that translocal advice is more equally accessible in the rice 
network than in the sugarcane network, but less effectively 
brokered among local actors.

Actor network position and actor attributes

This section classifies interviewed farmers according to their 
structural network position and presents the distribution of 
selected actor attributes. It thus reveals how and between 
whom advice is shared in translocal networks.

According to Fig. 7, the sugarcane network is character-
ized by a clear divide between less connected actors (75%) 
and highly connected actors (25%). The majority of actors 
play a rather passive role in advice sharing and receive 
more advice than they provide (82%). While receivers of 
advice are mostly non-central actors (68%), senders of 

advice are mostly central actors (11%). These patterns 
suggest that advice sharing on sugarcane is unequally dis-
tributed and mostly driven by central actors. For the rice 
network, the difference between non-central actors (64%) 
and central actors (36%) is less pronounced. In compari-
son with the sugarcane network, receivers of advice are 
less frequent among non-central actors (52%) but more 
frequent among central actors (25%). At the same time, 
actors playing an active role in advice sharing are slightly 
more frequent among non-central actors (13%) than among 
central actors (11%). Altogether this suggests that advice 
in the rice network is more equally distributed and is less 
driven by central actors than in the sugarcane network.

As shown in Fig. 8a, in the sugarcane network, the 
share of translocal connected actors is significantly higher 
among central actors than among non-central actors, and 
so is the share of translocal brokers, receiving advice from 
translocal actors and providing the same kind of advice 
to local actors. This pattern suggests that well-connected 
actors are actively facilitating information flows between 
translocal and local actors. In comparison, in the rice 
network, the share of translocal connected actors and the 
share of translocal brokers is relatively lower among cen-
tral actors. At the same time, the share of translocal con-
nected actors among non-central actors is higher than in 
the sugarcane network. This pattern suggests that translo-
cal advice regarding rice is more accessible among actors 

Table 1   Selected characteristics 
of the sugarcane network and 
the rice network

Networks are weighted, with tie strength indicating the number of different types of support provided 
(adoption, implementation, general)
Each tie is indicating the provision of one type of support (either adoption, implementation, or general)

Network characteristics Sugarcane network Rice network

Actors (abs.) 69 93
Ties (abs.) 136 149
Translocal actors (abs./% all) 19/28% 27/29%
Institutional representatives (abs./% of transl. actors) 9/47% 15/56%
Translocal ties (abs./% of all) 32/24% 42/28%
Formal translocal ties (abs./% of transl. ties) 19/59% 25/60%

Table 2   Selected characteristics 
of the local sugarcane network 
and the local rice network

Local networks are comprised of interviewed farmers (egos) and local ties between them
Density and centralization are calculated for dichotomized local networks

Network characteristics Local sugarcane network Local rice network

Egos (abs.) 44 56
Local ties between egos (abs.) 78 80
Translocal connected egos (abs./% of egos) 16/36% 24/43%
Translocal broker (abs./% of egos) 10/23% 11/20%
Density (directed) 0.041 0.026
InCentralization 0.079 0.067
OutCentralization 0.274 0.180
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Fig. 7   Share of actors by actor 
network position in the sugar-
cane network and in the rice 
network
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but less effectively brokered between translocal and local 
actors than advice regarding sugarcane.

Figure 8b shows that, in the sugarcane network, involve-
ment in migration is high across network positions but 
lowest among central senders. Although least involved in 
migration, the share of actors with positive attitude towards 
migration suggests that central senders are most satisfied 
with migration outcomes. Both central senders and cen-
tral receivers tend to live off agriculture, while non-central 
actors depend to a greater extent on remittances as their first 
source of income (Fig. 8c). Also, central actors tend to farm 
larger amounts of land, while non-central actors tend to more 
frequently farm small and medium-sized plots (Fig. 8d). 
Central farmers, as well, tend to rely more on formal infor-
mation provided by the agricultural extension and the media, 
while the share of farmers relying on informal sources of 
information such as kin and acquaintances is higher among 
non-central actors (Fig. 8e).

Unlike in the sugarcane network, involvement in migra-
tion is highest among central senders in the rice network. 
However, the share of actors with positive attitude towards 
migration suggests that non-central receivers are more sat-
isfied with migration outcomes (Fig. 8b). Like in the sug-
arcane network, non-central receivers in the rice network 
depend most on remittances and other income sources, while 
central senders rely most on agriculture as main income 
source. However, unlike in the sugarcane network, also non-
central senders and central receivers show a high reliance 
on agricultural income (Fig. 8c). Also land size seems to be 
less related with centrality than in the sugarcane network. 
While the share of actors cultivating large amounts of land 
is highest among central senders, the share of actors cultivat-
ing small and medium-sized land is highest among central 
receivers and non-central receivers (Fig. 8d). The rice net-
work is also more diverse in terms of information sources. 
Unlike in the sugarcane network, the share of actors relying 
on extension as the main source of information is lowest 
among central senders and highest among non-central send-
ers, whereby the opposite is the case for the share of actors 
relying on kin and acquaintances (Fig. 8e). Altogether, these 
patterns suggest that actor’ structural position in the rice 
network is less clearly related with actor characteristics than 
in the sugarcane network.

Institutional context and key actors of agricultural 
change

Making sense of the observed network patterns requires a 
broader understanding of the context in which agricultural 
change is materializing. This section summarizes qualita-
tive data on institutional context and presents background 
information on selected key actors of recent changes in 
sugarcane and rice farming in the study site, derived from 

semi-structured interviews (sociograms of key actors see 
Online resource 3).

Changes in sugarcane farming have to be seen in the 
context of international market developments and national 
policies. In line with national development plans, process-
ing facilities for sugarcane have recently been set up in the 
region. While public extension agencies such as the Bank of 
Agriculture and Agricultural Cooperatives (BAAC) and the 
district branch of the Department of Agricultural Extension 
(DOAE) focus on strengthening the production and market-
ing capacities of small-scale farmers, sugarcane factories 
provide trainings to contracted larger-scale farmers. Factory 
staff actively visits these farmers’ plots to provide tailored 
knowledge, inputs and credit.

As the analysis of network positions and actor attributes 
reveals, local advice sharing on sugarcane is driven by a 
small group of experienced, larger-scale farmers, who are 
key actors for several reasons: First, as they successfully 
farm big sugarcane plantations, they are perceived as attrac-
tive sources of information. Second, as sugarcane farming 
requires high investments in land, seedlings and machines 
as well as detailed technical knowledge, they tend to have 
close ties to private and public extension agencies. Third, to 
fulfill their factory quotas, several large-scale farmers out-
source production to small-scale farmers. In combination, 
these factors make larger-scale sugarcane farmers gatekeep-
ers between informal local networks and formal extension. 
Indeed, the most influential farmer in the rice networks is 
not only larger-scale sugarcane farmer but also the local rep-
resentative of the BAAC.

Also rice farming is driven by markets and policies, 
although to a lower extent than sugarcane farming. Exten-
sion-driven support includes advice on the certification and 
implementation of standards in rice farming by the BAAC 
or the promotion of sustainable farming practices through 
trainings offered by the district branch of the DOAE. How-
ever, the major change in rice farming—the shift from trans-
planting to rice broadcasting and cutting—has taken place 
without extension support.

The analysis of network positions and actor attributes in 
the rice network suggests that being a key-actor in the rice 
network is less clearly related with the size of land under 
cultivation and extension support but more with informal 
sources of information and migration. Indeed, a particularly 
influential actor is a small-scale farmer who gained inspira-
tion for growing rice varieties during migration. As the ini-
tiator of a farmer group on sustainable rice production, she 
is well connected with extension agencies and an influential 
source of advice among local actors. Other key actors are 
early adopters of rice broadcasting and cutting who have 
gained inspiration during work or travel. As these key farm-
ers did not receive any extension support in implementing 
broadcasting and cutting techniques, they are not necessarily 
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among the most central and translocally connected actors in 
the rice network.

Selected key actors in the sugarcane network

PL is the official agricultural focal point in the village 
appointed by the BAAC. She has strong translocal ties to 
public extension agencies and coordinates villagers’ partici-
pation in trainings and benefits from training herself. PL is 
a big sugarcane farmer and actively promotes the setting-up 
of a community collection point for small-scale sugarcane 
farmers. PL is also in charge of a project on “Good Agri-
cultural Practices” and functions as a distributor of quality 
rice seeds. Accordingly, PL is among the most central and 
active translocal brokers in both the sugarcane and the rice 
network.

BH is a larger-scale sugarcane farmer from the neighbor-
ing province of Loei. As he sells seedlings to local farmers, 
he is frequently sought for advice on sugarcane. For his own 
farming activities BH derives inspiration from his family in 
Loei, making him a translocal broker and central sender in 
the sugarcane network. Although BH was among the first 
to cut rice, he plays a minor role in the rice network as he 
focuses on sugarcane farming and his rice plots are located 
in a less accessible area.

WC is the largest sugarcane farmer in the sub-district. She 
has close links with the sugarcane company and is actively 
contracting smaller-scale farmer in order to full-fill her 
quota. This makes WC the third most central actor in the 
sugarcane networks, in particular with regard to adoption 
advice.

Selected key actors in the rice network

WK is a return migrant who gained the inspiration to grow 
rice varieties during her work as a journalist in Bangkok. 
Today WK successfully heads a group of farmers grow-
ing rice varieties for specialty markets and actively advises 
group members on sustainable farming practices. In turn, 
she receives advice through the social network she estab-
lished during her time in Bangkok. She is well connected 
to research centers, NGOs and public extension but also has 
strong ties to other central farmers, such as PL. Her network-
ing skills make her the most central actor in the rice network 
and an agent of agricultural change.

BK is an old-aged small-scale farmer, who decided to 
adopt the rice broadcasting and cutting technique after 
observing farmers in central Thailand. Although he hardly 
exchanges advice with anyone else in the village, he is 
frequently referred to as a “good example,” as his plot is 
directly located at the road to the market and villagers can 
easily observe the success of his practices. This makes him 
a central sender in the rice network, ranking sixth in terms 

of centrality but first in terms of the ratio between in- and 
out-degree.

ST is a seasonal migrant worker and small-scale rice 
farmer, driving sugarcane trucks in the dry season. Dur-
ing a trip to another province he observed the practice of 
rice broadcasting. With money from migration he bought 
a machine seeder and successfully started a small business, 
offering broadcasting services to other villagers. This makes 
him a central and active actor in the rice network, mostly 
regarding implementation advice.

Discussion

In order to judge the relevance of translocal networks for 
agricultural innovation in the study site, we interpret the 
distribution and composition of advice and characterize 
the different innovation systems, in which advice sharing 
on sugarcane and rice farming operates. Finally, we zoom 
in on the role of migration-related knowledge transfers for 
particular changes in rice farming, and shed attention to the 
importance of migration-related knowledge.

Local versus translocal: distribution 
and composition of advice

By analyzing the distribution and composition of advice 
regarding changes in sugarcane and rice farming over a 
period of five years, we can show that in mobile and highly 
connected rural areas, such as the study site of Ban Chai, 
agriculture-related social interactions are far from self-con-
tained (Matous 2015). Depending on the crop under study, 
a quarter to a third of all advice that has facilitated changes 
was provided through translocal ties, influencing one-third 
to two-fifth of all interviewed farmers. This relatively high 
level of translocal connectedness in agricultural advice shar-
ing indicates that the “de-localization of rural livelihoods” 
(Rigg 2006; Rigg et al. 2012) also matters for agricultural 
innovation.

When looking at the composition of translocal advice in 
more detail, results reveal that extension-related translocal 
advice dominated over informal migration-related translocal 
advice in both the sugarcane and rice network. Thus, even 
in a context in which most of the households are involved in 
migration, migration does not necessarily result in migra-
tion-related translocal advice. At the same time, formal 
translocal ties were mostly weak, while informal translocal 
ties were to an equal share composed of strong and weak 
ties, suggesting qualitative differences between migration-
related advice and extension-related advice.

Besides a relatively high level of translocal connected-
ness, results underline the prevailing local character of agri-
cultural advice sharing in Northeast Thailand. In the study 
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site of Ban Chai, over the last five years, the majority of 
advice regarding changes in sugarcane and rice farming was 
provided through local ties and, in particular, through strong 
local ties. This finding is in line with other studies on agri-
cultural innovation in small-scale farming which point to the 
critical role of close-knit networks in facilitating knowledge 
exchange on seeds, crops and practices (Van den Broeck 
and Dercon 2011; Tatlonghari et al. 2012; Ricciardi 2015; 
Mekonnen et al. 2018).

Further, results indicate spatial differences in the provi-
sion of adoption and implementation advice. While deci-
sions to adopt a new crop or practice were to a high extent 
facilitated by strong local ties, implementation advice was 
facilitated by a relatively higher share of translocal ties, and 
in particular, weak translocal ties. The local bias in adop-
tion advice we interpret as an indication that incentives to 
adopt a new crop or practice—in particular in the beginning 
of the diffusion process—are more compelling, if already 
implemented by a local and trusted peer (Conley and Udry 
2001; Bandiera and Rasul 2006).

The relatively higher share of translocal ties in implemen-
tation advice—in particular with regard to rice farming—
suggests that problem-oriented advice is not necessarily 
more compelling if provided by socially and geographically 
close actors. Whilst, in general, strong ties are particularly 
effective in translating knowledge into practice (Darr and 
Pretzsch 2008), seeking solutions from distant sources might 
be considered particularly relevant in a region like North-
east Thailand, with its rapidly transforming agricultural sys-
tems and high exposure to correlated risks, such as droughts 
and drought-related diseases (Naruchaikusol 2016; Rambo 
2017).

More particularly, the finding that translocal implemen-
tation advice is predominantly sought through weak formal 
ties points to role of agricultural extension services in pro-
viding technical, problem-oriented assistance. In contrast, 
the relatively higher share of informal ties in translocal 
adoption advice suggests a certain role of migration-related 
translocal ties in facilitating adoption decisions.

Top‑down versus bottom‑up: innovation systems

Although instructive in characterizing the socio-spatial pat-
terns of translocal advice sharing, the sole consideration of 
quantitative tie distribution is not sufficient for judging the 
relevance of translocal networks. Contextualizing quantita-
tive network patterns with qualitative information on insti-
tutional context and key actors, we have revealed that advice 
sharing on sugarcane and rice operates through different 
agricultural innovation systems.

The sugarcane network, we interpret as the structural 
manifestation of a sparse but highly effective top-down-
oriented extension system (Isaac 2012; Bourne et al. 2017) 

operating in the context of national policies and market 
dynamics. In this system, translocal advice is mostly pro-
vided by a few private and public extension agencies at 
the district level, while recipients of translocal advice are 
mostly centrally positioned actors. Central actors tend to be 
larger-scale farmers, which are less involved in migration 
and depend less on remittances but do rely on agricultural 
activities as their main source of income, unlike non-central 
actors. These “elite farmers” actively broker advice between 
translocal and local actors, hence linking between formal 
and informal knowledge systems (Isaac 2012). Larger-scale 
farmers, such as BH or WK, act as role models in sparse and 
non-redundant local networks, as observable indicators of 
economic success, such as plot size and machinery, make 
them attractive sources of advice for small-scale farmers. 
Moreover, larger-scale farmers—which are under contract 
with sugarcane companies—actively source-out production 
to small-scale farmers, not only providing advice but also 
inputs and services. Given this effective arrangement, top-
down translocal innovation flows, driven by extension and 
brokered by elite farmers, profoundly impact local sugarcane 
farming.

In contrast, changes in rice farming are less dominated 
by extension and elite farmers but to a higher extent by 
migration-related knowledge transfers. In the rice network, 
translocal ties are more frequent and also more equally dis-
tributed among farmers than in the sugarcane network. Also 
actor centrality is less clearly related to land cultivation but 
more with involvement in migration. These findings indicate 
that advice seeking through translocal networks is a viable 
adaptation strategy (Scheffran et al. 2012), especially for 
the less connected and economically less successful farmers 
(Hoang et al. 2006). Migration-related translocal innova-
tion flows are particularly evident for the shift from trans-
planting to rice broadcasting and cutting, which was first 
implemented by a small number of return migrants. As these 
changes materialized without extension support, they can be 
interpreted as successful bottom-up innovations. However, at 
the same time, the lower share of translocal brokers among 
central actors and the lower density of the rice network sug-
gest that translocal advice is less effectively shared between 
translocal and local actors than in the sugarcane network. 
Hence, a closer look at particular changes in rice farming is 
needed in order to judge the relevance of translocal networks 
for agricultural innovation.

Translocal networks versus embodied experience: 
migration‑related translocal knowledge transfers

In the following, we place attention on two different forms 
of migration-related knowledge transfers: direct transfers 
through translocal networks and indirect transfers through 
embodied migration experience.
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The example of sustainable rice diversification illustrates 
how agricultural innovations can spread successfully, if 
translocal and local networks are combined. The rice busi-
ness of WK, a young return migrant, is thriving, because 
she can draw on her migration-related translocal network for 
accessing technical and financial advice, inspiration and new 
ideas that would be not available locally. At the same time, 
she can rely on her local network for disseminating external 
knowledge and for coordinating the production process. In 
particular, her kinship ties, as the daughter of an influen-
tial family, and her friendship with PL, helped her to gain 
acceptance from local farmers and to build up a sufficiently 
big group of producers. Hence, the example of WK demon-
strates the critical role of motivated and dedicated “bound-
ary spanning individuals” (Klerkx et al. 2010) and shows 
that the right mix of strong and weak ties (Newman and 
Dale 2005; Bodin et al. 2006) and—more specifically—a 
combination of long distance ties with dense local networks, 
can be highly effective in fostering agricultural innovations 
(Isaac and Matous 2017; Matous and Todo 2018).

In contrast, the example of broadcasting and cutting illus-
trates that translocal knowledge transfers do not necessarily 
require boundary spanning individuals. Translocal knowl-
edge transfers also can be initiated by return migrants apply-
ing agricultural experiences and knowledge gained in other 
places (Isaac et al. 2014; Salpeteur et al. 2016). Early adop-
ters of broadcasting and cutting, such as BK or ST, gained 
inspiration for changing rice farming practices from observ-
ing farmers in other regions of Thailand during migration 
but did not seek translocal adoption or implementation 
advice from them. Instead, after return, they implemented 
the observed agricultural practice in a trial-and-error fash-
ion. At the local level, these early adopters are of relevance 
not due to their role as translocal brokers but due to their role 
as “good examples”. As the technology of broadcasting and 
cutting is easily observable and replicable, it spreads easily 
among local farmers, even in the absence of direct advice 
seeking. A further driver of fast diffusion is the provision of 
commercial broadcasting and cutting services by particular 
early adopters.

Intensification versus extensification: Viability 
of migration‑related knowledge

Understanding why particular changes are more likely to 
be facilitated through migration-related knowledge transfers 
also requires considering the kind of knowledge migrants 
acquire during migration and its applicability to rural liveli-
hoods. As the majority of migrants from Northeast Thailand 
work in in the construction sector or in factories in the met-
ropolitan areas of Thailand or abroad (Peth et al. 2018; Porst 
and Sakdapolrak 2018), they are unlikely to gain knowl-
edge about different agro-ecological environments during 

migration (Isaac et al. 2014; Matous and Todo 2018). Even 
in the case of migrants working in modern agriculture, e.g. 
in Southern Thailand or abroad, experiences rarely result 
in agricultural changes after return because migrants gain 
only fragmented knowledge and because migration usually 
does not yield sufficient investment capital. In particular, 
sugarcane farming is highly capital and resource intensive 
(e.g. land, labor, inputs) and requires economies of scale. 
Hence, it is more attractive to larger-scale farmers focusing 
on intensive agriculture as main income source. Instead, the 
observed changes in rice farming, such as rice broadcast-
ing and cutting, do not require specific technical knowledge, 
expensive machinery or specific market channels. Moreo-
ver, broadcasting and cutting can be gradually implemented 
alongside traditional practices of transplanting and hence 
offers opportunities for extensification in accordance to 
declining labor resources of multi-sited households and in 
accordance to increasingly volatile rainfall patterns. The 
spread of this agricultural innovation, we thus interpret as 
an example of how translocal knowledge transfers can foster 
adaptive capacity in the context of migration and climate 
change (Scheffran et al. 2012; Sakdapolrak et al. 2016).

Conclusions

By means of formal SNA, a questionnaire survey, and semi-
structured interviews, this case study provides nuanced 
insights into the role of translocal and translocal knowledge 
transfers for adaptive changes in small-scale farming advice 
sharing networks communities in Northeast Thailand. We 
have mapped the distribution and composition of advice 
regarding changes in sugarcane and rice farming over a 
period of five years, investigated structural patterns of advice 
sharing networks, and identified the institutional context and 
key actors of agricultural change. With this, we are able to 
answer our research questions and to substantiate the dis-
cussion on the role of translocal networks in agricultural 
innovation (Scheffran et al. 2012; Sakdapolrak et al. 2016; 
Matous and Todo 2018).

First, in the context of migration and de-localization of 
rural livelihoods (Rigg 2006; Rigg et al. 2012), advice rel-
evant for agricultural changes originates to an increasing 
extent from translocal sources. In overall quantitative terms, 
agricultural advice sharing remains a local phenomenon, 
facilitated dominantly by sparse but close-knit networks 
between local farmers. Local advice sharing is particularly 
relevant in the case of adoption decisions, as incentives to 
adapt a new crop or practice are more compelling, if pro-
vided by successful local peers (Conley and Udry 2001; 
Bandiera and Rasul 2006).

Second, even in predominantly local advice sharing 
networks, a few translocal ties can facilitate translocal 
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innovation transfers (Matous and Todo 2018). The rel-
evance of translocal ties, however, depends on the agri-
cultural change under study and the structural features of 
the related innovation systems. In an efficiently structured 
network, with few translocal ties but centralized broker-
age between formal extension and non-redundant infor-
mal farmer networks, such as the sugarcane network, top-
down innovation flows driven by market developments and 
polices are likely to have a bigger impact than in a more 
translocal-oriented but less efficiently structured network, 
such as the rice network.

Third, particular-key actors can make difference. As the 
example of sustainable rice diversification demonstrates, 
single boundary spanning individuals (Klerkx et al. 2010) 
motivated to make a change to their agricultural livelihoods 
can facilitate bottom-up innovations by linking translocal 
and local formal and informal networks. As the example 
of rice broadcasting and cutting demonstrates, bottom-up 
innovation can materialize, even in the absence of exten-
sion support or boundary spanning individuals, if return 
migrants pass on their embodied migration experience onto 
local peers, either actively through advice sharing or pas-
sively through observation.

Fourth, context matters. Particular changes, such as the 
spread of sugarcane farming, are only viable in the context 
of adequate market infrastructure, policies, and extension 
systems. The potential of migration-related translocal knowl-
edge transfers is particularly evident with regard to adaptive 
changes that are geared towards limited household resources 
and that are compatible with social practices of farming. 
However, the viability of migration-related knowledge trans-
fers depends on the type and destination of migration and is 
higher if migrants are exposed to different agro-ecological 
contexts (Matous and Todo 2018). Under these conditions, 
migration-related knowledge transfers can potentially enable 
farmers to innovate, who may typically be overlooked by 
formal extension systems due to their lack of resources and 
institutional ties (Hoang et al. 2006).

We conclude that research and extension services inter-
ested in leveraging agricultural innovations for adaptive 
change in a more inclusive way should consider institution-
alized knowledge and migration-related knowledge trans-
fers as complementary sources of agricultural innovation. 
In order to disentangle the socio-spatial patterns underlying 
agricultural innovation, we argue that a translocal network 
perspective is instructive, if combining quantitative and 
qualitative approaches.
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