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Abstract
The transdisciplinary research project LEGATO analysed the combined generation of provisioning, regulating and cultural 
ecosystem services in wet rice agriculture in South-East Asia and applied ecological engineering to future-proof it against 
global change and environmental pollution challenges. Due to its transdisciplinary character and the sheer size, a systematic 
stakeholder involvement was inevitable. Starting with stakeholder identification by snowballing from a limited number of 
contacts, we derived a multi-level stakeholder analysis and tried to involve those identified as relevant. Applying different 
means and aiming at different depth of involvement, the effort can be judged successful. The paper describes the methods 
used to identify and classify stakeholders, and key elements of the stakeholder management, guided by the BiodivERsA 
Stakeholder Activation Handbook. While on the local level, farmers and extension workers turned out to be influential and 
interested stakeholders in both countries, as well as local (PH) or provincial authorities (VN), differences were manifest on 
higher levels due to the divergent institutional setting. National-level agents were hard to get interested in both countries, and 
influential agents along the production chain, including middle men, were not really interested in collaboration.
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Introduction

This paper describes the stakeholder analyses as conducted 
as part of the LEGATO research project. LEGATO was 
an international consortium of 21 research institutions 
from six countries and two international organisations, 
involving about 80 scientists, 400 farmers and 20 further 
stakeholders. The project analysed the interdependence of 
provisioning, regulating and cultural ecosystem services 
in irrigated rice agriculture and their importance for the 
local population in seven regions in the Philippines and 
Vietnam (Settele et al. 2015; this issue).

The sheer size of the project and the project’ multi-
ple objectives addressing different dimensions of liveli-
hood improvements under the conditions of global change 
(Spangenberg et al. this issue) required a truly transdis-
ciplinary research design (Görg et al. 2015). Within a 
transdisciplinary project design, the co-development 
of research questions and the subsequent co-production 
of knowledge not only across scientific disciplines but 
also between science and non-science is decisive (Görg 
et al. 2014). This in turn requires identifying and acti-
vating stakeholders as knowledge bearers in co-decision 
processes. While integrating holders of local knowledge 
might be relatively easy in small-scale projects due to 
their usually high intensity of communication, the situa-
tion is different for research projects of a larger scale such 
as LEGATO; thus, a systematic approach to stakeholder 
involvement was considered necessary.

The message of LEGATO was to inform about the 
benefits from ecological engineering applied to wet rice 
agriculture, propagate its implementation and support 
demonstration projects, combined with training (seminar 
and field visits) and advice during the implementation. 
Ecological engineering includes first of all a significant 
reduction in insecticide spraying and a complete ban on it 
in the first 40 days after transplanting (leaf damages occur-
ring in this period do not translate to yield loss because 
of plant compensation). Spraying undermines biological 
control services and can lead to severe yield losses from 
secondary pests (Heong 2009; Heong et al. 2015). Com-
bined with additional measures, it also reduces weed fre-
quency, diseases and pest infestations. Such measures are 
for instance optimising the distance between seedlings as 
on the one hand increased distances between seedlings is 
a technique used to reduce diseases, such as sheath blight 
by reducing humidity (Wu et al. 2015), however, not so 
much for insect pest inter plant movements as they can 
fly or hop rather long lengths. On the other hand, there is 
an upper limit to the inter plant distance as less plants per 
 m2 reduces the harvest and tends to increase weeds, and 
a lower one as very close planting will reduce tillers per 

seedling, with a distance of about 20–25 cm maximising 
tillers/m2. Another parameter to be optimised in such a 
multi-factorial land management strategy is fertiliser use. 
While at low levels there is a significant positive impact 
on yields (with the effect influenced by soil conditions), 
there is also a limit reaching an asymptote with diminish-
ing returns. In fact excess fertilisation will bring about 
more pests and diseases, as the ecological fitness of pests 
increases with the increase in fertilisation (Lu and Heong 
2009). Thus, fertilisation (preferably with organic ferti-
liser) should be reduced to the level of plants’ effective 
nutrient take-up. If successfully implemented, farmers 
profit by reducing seeds, fertiliser and pesticides without 
losing harvest (Huan et al. 2005; Gurr et al. 2016; Van 
Sinh et al. this issue).

The stakeholder analysis (identifying influential and inter-
ested stakeholders, and their respective level of motivation 
to participate) started in the preparation phase of the project 
when we interviewed a selection of the immediately obvious 
stakeholders (in particular local researchers, extension staff 
and farmers). They gave hints at additional stakeholders to 
be included in a snowballing approach and helped to refine 
the draft research questions, aligning them with stakeholder 
needs and problem perceptions. The analysis served as the 
basis for stakeholder management, the process of informing 
and involving stakeholders. Both processes were contin-
ued throughout the 5 years of project duration, the analysis 
being updated and complemented whenever new insights 
were available.

One factor making analyses more than a one-off exercise 
is the changes in relevant stakeholders and their roles or 
motivations over time, be it for changes in the socio-eco-
nomic environment, or be it due to different modes of work 
in different project phases. Accommodating such changes 
requires a continuous openness for different stakeholders’ 
inputs and different ways of involving them (Spangenberg 
et al. 2015a).

To realise the intention of involving as many as possi-
ble relevant stakeholders, they must be analysed regarding 
their relevance and motivation, and the kind of involvement 
planned and pursued must be based on this analysis. Rele-
vance regarding the project success has two key components: 
what the respective stakeholders can contribute, positively 
and negatively, to the project success defined based on the 
co-designed research questions, and what they are willing to 
contribute. Thus, after the identification of potentially rel-
evant persons or groups, investigating their motivation was 
crucial, resulting in a need for permanent observation in 
order not to miss intrinsic or extrinsic changes in the motiva-
tion and willingness to act for or against the project.

Furthermore, the project coordination was aware that 
interventions in the prevailing local systems would inter-
fere with existing conflicts and could potentially spark new 
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ones. Recognising such risks the project explicitly took into 
account the particular sociocultural contexts from the very 
outset to minimise unintended side effects and achieve what 
might be called “sociocultural sustainability”. A condition 
for this is to monitor not only the project success factors, 
but also be on lookout for potential unintended and unex-
pected negative effects. They might occur, for instance, by 
the project helping to optimise one ecosystem service at the 
expense of another, locally important one, not recognised 
by the experts, or by interfering with the prevailing distri-
butional mechanisms and potential conflicts (Förster et al. 
2015). This may be necessary in order to break up existing 
“lock-in situations”, for example, to substitute ecological 
intensification and ecological engineering for high-input 
farm management systems, but this needs to be pursued 
carefully (Spangenberg et al. 2015b). Any such intervention 
will have supporters and adversaries, making any project 
dealing with objects of local importance—regardless of its 
intentions—an agent in local and regional conflicts; it will 
unavoidably be attributed the role of an agent in its own 
right, like it or not. As becoming an agent in local processes 
is unavoidable, it is better to shape the role deliberately than 
it being attributed by others without the project influencing 
the perceived role and the resulting expectations—which 
can easily lead to otherwise unwarranted disappointments 
undermining the project’s success (Falck and Spangenberg 
2014). Thus, expectation management, in particular having 
an exit strategy and communicating it early on, is crucial for 
project success, and stakeholder management is one of the 
essential means for it, requiring a permanent bidirectional 
flow of information.

This brief reflection has shown that stakeholder analysis 
is the first step towards stakeholder management which it 
is not a one-off exercise at the beginning of a project but 
needs to be a continuous process starting before the project 
and lasting at least to its very end. In LEGATO, the bottom-
up selection of stakeholders and the rather systematic com-
munication, in many cases including repeated face-to-face 
meetings, were decisive for the success of the project, suc-
cess being characterised by mutual learning. The transdis-
ciplinary approach of integrating new questions emanating 
from local partners into the research agenda enriched the 
scientific conduct, and once recognised by local participants 
(again a communication task) strengthened their motivation 
to accept and support the research work (e.g. scientists enter-
ing their fields and extracting some plants or soil) and the 
subsequent implementation of the results.

Following this approach, section two describes the meth-
odology of stakeholder analysis. Section three presents 
results, describing which stakeholders were chosen to be 
involved in the project, why and how. Section four discusses 
the outcome, the participation realised against the real-world 
odds, and the difficulties encountered both on the side of 

the project and on the stakeholders’ sides (in plural due to 
the diversity of their positions and the resulting conflicts, 
Förster et al. 2015). Section five draws some conclusions 
for improving the stakeholder involvement in future large 
research projects.

Method

The description of stakeholder work basically builds upon 
the Stakeholder Activation Handbook published by Biodi-
vERsA (Durham et al. 2014). The first step suggested by 
this guidance is a classification of stakeholders according to 
their interest and their influence (see Table 1 for the docu-
mentation scheme). To find out who might be a relevant 
representative of which category, we applied a snowballing 
procedure, starting with some local contacts amongst farm-
ers, local business, administrators, scholars and politicians 
and followed their advice whom else to involve. The process 
led up to national policy makers in the Philippines and to 
several provincial administrators in Vietnam.

The stakeholders identified this way were interviewed, 
either individually (open interview) or in groups (guideline-
supported, semi-qualitative interviews). Interviews in the 
Philippines were mostly conducted in English (due to the 
country’s former status as US colony still most Filipinos 
speak English), in Tagalog, the common language, or, in 
the mountain region, in Ilokano und Ifugao, in the latter 
cases with a translator from the project team. In Vietnam, all 
interviews had to be translated by Vietnamese project staff. 
Although in both countries no external translators were used, 
it cannot be excluded that the translation modified the ques-
tions asked (e.g. due to cultural taboos or other concerns) 
and the answers given: in particular in Vietnam in interviews 
with farmers suspicion about potential non-confidentiality 
may have influenced the statements given (although we 
observed no indications of such effects).

The interviews were held in all LEGATO project regions, 
i.e. in three provinces in the Philippines (Laguna, Nueva 
Ecija and Ifugao), and in four provinces in Vietnam (Tien 
Giang, Hai Duong, Vinh Phuc and Lao Cai), plus in the 
capital cities Hanoi and Manila (individual stakeholder 
interviews). In total, we held more than 150 individual inter-
views and more than 20 group interviews with about 400 
participants. Additional group and personal interviews were 
conducted in the early phase of the project to identify the 
most suitable locations for the final project sites. The overall 
objective of the interviews was, next to the assessment of 
biological capacity of rice fields and their surroundings (for 
empirical data, see Fried et al. this issue), to evaluate the 
potential and acceptance of ecological engineering as a stra-
tegic tool of sustainable land use in the investigated regions, 
given their specific cultural characteristics, socio-economic 
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situation and prevailing pesticide use patterns (for empiri-
cal data, see Sattler et al. this issue). One key purpose of all 
early interviews was to better understand the interviewees’ 
position and influence on project-relevant developments and 
to identify their respective level of interest.

To make the results from different sites comparable, 
two conditions have to be fulfilled: the selected interview-
ees should be representative of the area, and the interview 
procedure must be standardised. To meet the latter condi-
tion, we used guideline-supported, semi-qualitative inter-
views with a series of open question permitting the inter-
viewees to articulate their position in free speech in their 
own language. The extended questionnaire was used by the 
interviewers as a support tool to make sure the same issues 
were addressed in a comparable context in each case. After 
the first phase of identifying sites, the interviews focussed 
on characterising sites regarding their socio-economic and 
sociocultural conditions, the land use situation and the 
contextualisation of their own life perspectives with the 
regional development as observed and expected. These 
interviews were held separate by gender, with interview-
ers’ and translators’ sex in line with the interviewees. The 
other condition for comparability, a representative random 
collection of interviewees, could not be fully guaranteed. 
To achieve this, it would have been necessary to gather 
knowledge about the living and working conditions and 
the motivations for pesticide use as a basis for selecting 
interviewees. The potential bias resulting was minimised, 
however, as in the course of the project usually first the 

areas most suitable from a biogeographical point of view 
were selected, and thus, the choice of interview partners 
was not determined by social criteria. Only after this first 
step, the local communities, often consisting of rice farm-
ers with comparable livelihoods and land use strategies, 
were questioned about the socio-economic and cultural 
background in group interviews. Only then specific fields 
were selected in the area studied, again based on their 
suitability for the planned natural science experiments, 
and their owners were interviewed. The final choice was 
thus taken based on consultations of project scientists 
with local stakeholders. We hold that the choice of fields 
and thus indirectly of their owners and (interviewed in 
a later phase) their farm workers, driven by scientific 
criteria regarding suitability for experiments, contrib-
uted to minimising any socio-economic selection bias. 
However, it may not eliminate it in case that a relation 
between site locality and social status existed, unknown 
to the researchers.

The interview results were documented separately for 
the Philippines and Vietnam. While in Vietnam the politi-
cal system appeared rather homogenous across the country 
(although the strictness of implementing central regula-
tions by local authorities appeared more stringent in the 
North of the country than in the South), leading to similar 
patterns of influence in our four test regions, the variabil-
ity between the three sites in the Philippines was higher 
despite dominating commonalities within the country; 
local specifics were noted in the analysis.

Table 1  Classification of stakeholders according to influence and interest, with resulting activation forms and strategies (from Durham et  al. 
2014)
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Results

Stakeholders considered and their motivations

For agricultural production, local farmers are an obviously 
relevant stakeholder in all countries; changing agricultural 
practices is not possible without their consent. This is par-
ticularly true for a shift of prevailing input-intense agricul-
tural practices towards more sustainable production strate-
gies as it requires their active involvement (Sattler et al. 
this issue). In the LEGATO project regions, the majority 
of farmers showed interest in the ecological engineering 
approach proposed by the project team (this may not be 
representative for the respective groups countrywide but 
a result of the test site choosing process which involved 
acquiring farmers’ acceptance). To understand their incli-
nation for change, it is helpful to take into account how the 
farmers themselves characterised their situation. In many 
places in both countries, they complained about farming 
being “hard work, low income and bad reputation”. While 
outside the mountain areas in most cases ca. 80–95% of 
the farmers asserted that their rice field yielded enough for 
family consumption, the climate conditions limited rice 
cultivation to one harvest per year in the mountains; 90% 
of the respondents there said that their rice yield was insuf-
ficient and lasted for only four to 7 months, depending on 
field and family size (Schneiker et al. 2016, Supplement 
1.1. and about 30 own individual interviews).

As a consequence, many farmers, from high as well 
as lowlands—in particular in Vietnam—encouraged their 
children to look for jobs outside farming; farm families in 
both countries wanted their children to at least complete 
high school before starting professional work. A second 
effect of this self-perception was that farmers were look-
ing for additional sources of income; earning additional 
money via a secondary occupation was common in all 
regions (70–80%). Secondary occupations were extremely 

diverse with (eco-)tourism the most frequently mentioned 
but rarely realised preference, probably not least due to 
limited knowledge about what attracts tourists and what 
are their demands. Local tourism business was flourish-
ing in both mountain regions, at least in the major cities 
Banaue (Ifugao, PH) where several of the project partici-
pants produced and sold woodcarving items, and Sa Pa 
(Lao Cai, VN). More remote areas were hardly accessible 
to tourists (let alone mass tourism), but in Sa Pa they were 
found to be already part of the tourism economy, as pro-
viders of merchandise and a limited number of migrant 
jobs. In the low lands of the Philippines and Southern 
Vietnam (Mekong delta region), planting fruits was quite 
common as a second income (Schneiker et al. 2016 and 
own observations).

Against this background, while reducing insecticide 
use was no issue of practical relevance in the traditional 
terrace agriculture in Ifugao with its very limited pesti-
cide use (only occasional use as a convenience substitute 
for hard field work), it was an issue of high interest in all 
other regions. In particular, farmers in North Vietnam and 
smallholders and farm workers in the Philippines were most 
interested in the health benefits. Farmers interviewed in the 
Vietnamese Mekong delta reported about health problems 
after spraying but considered that as self-evident element 
of farming, while articulating a few concerns for the envi-
ronment. Larger-scale farmers in the Philippine lowlands, 
due to their role as entrepreneurs not working in the fields 
themselves, asked about the economic aspects of the sug-
gested innovation; they considered health impacts to be of 
relevance to their farm workers, not themselves—interviews 
with farm workers confirmed that. Smallholders were con-
cerned about health impacts, and in the hilly and in particu-
lar the mountain region also about the environmental ones 
(Schneiker et al. 2016). Nonetheless, we did not observe 
public pressure for changing the agricultural practice; policy 
responses focussed on education and training, not on limita-
tions and enforcement (Table 2). 

Table 2  Stakeholders considered as relevant in both countries, and their motivations derived from interviews

Stakeholder Category Reasons to involve the stakeholder(s) Why the stakeholder may want to be involved 
(benefits)

General public End-user of products Public support can drive implementation Access to sufficient amounts of safe rice
Local farmers End-user for change They have to implement measures Reduced cost and work, health benefits
Local tourism business Business Indirect beneficiaries offer new local jobs Sustenance or improvement of landscape 

amenities, safeguarding business opportuni-
ties

Other local agribusiness 
(suppliers, lenders, middle 
men)

Business Beneficiaries of current system need to 
change their business models

Sustainable business model development, 
being prepared for changing framework 
conditions

Farm workers End-user Handling pesticides is often mostly their 
task

As the ones doing the spraying, they are most 
exposed to health effects
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In our 2-to 3-h group interviews with more than 180 
farmers, separated by gender, we gathered information about 
the family size and village structure including education lev-
els, work opportunities and income levels, the local identity 
including landscape, land use and spirituality aspects, the 
institutional environment, and the knowledge of species 
and ecosystem functions. Special attention was given to the 
socio-economic effects, from field size via input volumes 
in physical and monetary terms (in particular pesticides) 
to harvest (in particular rice) and income, threats perceived 
and relief hoped for.

Middle men play a crucial role in rural areas in both 
countries, in particular for smallholder farmers. They can act 
as suppliers of seed and pesticides (otherwise sold by local 
business, more or less unregulated and with no qualification 
tests required from shop owners and traders), lenders in case 
of temporary monetary problems and buyers bringing the 
products to the market. In the latter case, the price they pay 
is well below what the state owned buying stations offer, 
but middle men pay immediately, organise the transport at 
their own cost and accept lower qualities (e.g. higher water 
content than the state norm in the Philippines). They are 
important figures in the rural social fabric, and mostly highly 
respected. Milling is sometimes done in a local context with 
small equipment, usually not as full-time profession, or in 
regional factories rather detached from the local communi-
ties. On those higher levels, the different political and cul-
tural systems in both countries play a larger role, and we 
describe their stakeholders separately.

In the Philippines (overview in Table 3), the local author-
ities play an important role; on the lowest administrative 
level, in the barangay, multiple informal structures connect 

the elected spokesperson group, the barangay captain and 
other influential inhabitants. Their support is essential for 
work down to earth as much as for the final implementation 
of outcomes; if convinced they can effectively secure pro-
gress and rule compliance in their territories. The municipal 
agricultural officers (MAOs) and their staff, the extension 
workers, are the ones who should visit each farmer several 
times a year and provide advice on good practice and recom-
mendable innovations. According to their own statements, 
they do so eagerly; according to farmers statements, they 
had not received a visit for years; official figures regard-
ing training participation should be handled with care. This 
creates an information flow gap which the extension staff 
from chemicals companies is happy to fill, with their rec-
ommendations for which pesticide to use in which quan-
tity for which crop at which stage of the growth cycle. For 
instance, Schneiker et al. (2016) found that only 23% of the 
respondents (N = 22) said that they had previously received 
a training by governmental or research institutions on how 
to manage golden apple snails, an important invasive pest 
in both Vietnam and the Philippines, in stark contrast with 
government statements. Another 12% received training by 
pesticide companies—mostly on how to use molluscicides. 
Although the trust of farmers in their recommendations is 
limited, they are successful in selling their products.

Given the lack of transparency at least in parts of the Phil-
ippine political system, no clear picture emerged regarding 
the role of provincial authorities. While the national level 
sets monetary flows into motion, the provincial level is chan-
nelling them, not least to pet projects, but mostly with lim-
ited relevance for local agriculture. Contact to provincial 
political leaders (senators, governors) resulted in friendly 

Table 3  Stakeholders considered relevant in the Philippines and their motivations

Stakeholder Category Reasons to involve the stakeholders Why the stakeholder may want to be 
involved (benefits)

 Local authorities: MAO (Municipal 
Agricultural Officer), extension 
workers

Administration In charge of advising and supporting 
farmers

Caring for environmental quality, indirect 
effects and health. Implementing politi-
cal orders

 Local authorities (village/city and 
barangay)

Administration Influential for the general mood of the 
community

Caring for environmental quality, indirect 
effects and health

 Provincial authorities Administration Managing subsidy flows, managing 
infrastructure

Improving results, finding additional 
sources of funding

 Provincial politicians Politics Influence on local implementation Performance of province enhances per-
sonal reputation

 Provincial business (rice millers, trad-
ers, lenders, middle men)

Business Beneficiaries of status quo Limited; some may look for future-proof 
business models

 National politicians Politics Deciding on framework, infrastructure 
etc.

Economic development, environmental 
policy, self-sufficiency goal

 National/international business (rice 
traders, seed and pesticide producers 
and sellers)

Business Setting prices, managing supply Limited; improved production would 
reduce import volumes
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but mostly ineffective support, as in particular guaranteed 
monetary or reputational gains for the province seemed to 
be of interest, rather than the experimental and demonstra-
tion phase. On the national level, in our (limited) interac-
tions with Congress members, the enthusiasm was less 
pronounced.

As can be expected given the different political and eco-
nomic systems (a market economy with a democratic system 
heavily influenced by family and clan structures versus a 
socialist market economy with blurred delineation between 
politics, administration and business), and the different 
cultural heritage (catholic former Spanish and US Ameri-
can colony versus culturally Buddhist former kingdom and 
Fench colony), the situation in the Philippines and Vietnam 
is significantly different.

In Vietnam (overview in Table 4), the provinces are pow-
erful political agents, albeit within the framework set by 
the national leadership, and the party leadership guides and 
controls the administration. While due to the rather strict 
hierarchical structure of the political system the project nei-
ther tried nor managed to establish contacts to the national 
leadership, provincial leaders (party, government, agencies 
like the plant protection agency) were highly interested in 
the social and economic success of their respective prov-
ince, not least as a good performance on the provincial level 
opens career pathways on the national level. Interestingly, 
while environmental concerns were not prioritised in the 
agricultural department, the impact of pesticides was often 
considered as critical to social progress, as it threatened food 
safety and security—environmental consciousness emerged 

as an indirect result of social concerns. As a consequence, 
national regulations, popularised by campaigns, forbid using 
insecticide in rice agriculture in the early growth phase. 
In this phase, spraying is not only unnecessary as plants 
recover, but it also increases the vulnerability to later stage 
infestations due to the damage done to biocontrol organism 
populations. However, international pesticide producers at 
least partly ignored the legal regulation (we found posters 
with Bayer Crop Science logos issuing diverging recom-
mendations); if a threat of criminal charges against violators, 
issued by the Vietnamese government late in the project, will 
change the situation is not (yet) clear. National companies 
in the process chain include millers and traders, particularly 
in the Mekong Delta, which are focussed on production for 
the world market and thus concerned about competitiveness 
in cost and quality.

In Vietnam (see Table 4) as elsewhere administrations 
are not homogenous. Agriculture is a well-established, tra-
ditional branch of the administration core, while the tourism 
and culture administration seemed to be less heavyweight, 
being a younger administrative unit and dealing with “soft” 
issues. Interestingly, despite the rather strict hierarchical 
political system, the perception of government acts and 
consequently the level of compliance was found to differ 
significantly between North and South Vietnam: the same 
regulations regarding which rice varieties to plant and which 
pesticides to use from a climate-adapted list, differenti-
ated per province, were described as binding rule by local 
authorities and farmers in the North, while in the South both 
described them as “government recommendations”, and 

Table 4  Stakeholders considered relevant in Vietnam and their motivations

Stakeholder Category Reasons to involve the stakeholders Why the stakeholder may want to be 
involved (benefits)

 Local authorities Administration In charge of advising and supporting 
farmers

Implementing political orders

 Provincial party leadership Politics Without their support, no projects are 
possible

Success in implementing plans is career 
enhancing

 Provincial agricultural administration Administration Supervising projects, caring for farmers’ 
income security

To match recent reorientation of national 
policies towards quality

 Provincial plant protection officials Administration Specifying pesticide use guidelines To match recent reorientation of national 
policies towards quality

 Provincial tourism department Administration Support decisive for ecotourism devel-
opment

Seeking opportunities to promote culture 
and tourism

 Rice production chain agents Business Co-determine agricultural practice as 
buyers

Could improve reputation and price on the 
world market

 National politicians (party leadership, 
implementation by ministries)

Politics Deciding on development plans and pri-
orities, env. and health policy, export 
earning strategy

Not accessible to projects

 National/international business (rice 
traders)

Business Setting prices, defining quality demands Limited; quality improvement may 
increase international market opportuni-
ties in the longer run
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compliance as recommendable but voluntary. In Lao Cai, 
where tourism already is one of the major industries (besides 
mining and agriculture—an uneasy partnership), the gov-
ernment had realised the potential of ethnic diversity, land-
scapes and rice terraces to attract tourists. However, being 
rather uninformed about the international tourism industry, 
not all plans appeared realistic, but when informed about 
that the leadership undertook effective learning measures 
including national and international academics and expe-
rienced staff from other provinces and from nearby Asian 
tourism regions (Yunnan, PR China). Other provinces (e.g. 
Hai Duong with a rich cultural heritage) focussed on domes-
tic tourism and pilgrimage, while the hope of farmers and 
local officials for ecotourism and agro-tourism income in a 
high pesticide input production system appeared somehow 
naïve.

Categorising stakeholders by influence, interest 
and possible role for the project

Not all stakeholders are equal, nor should be the way they 
are addressed by and involved into a project. To plan for 
adequate stakeholder involvement to achieve the best pos-
sible support, those who are both interested in the project 
and influential need to be closest associated with it (see 
Table 1). They had to be addressed to become collabora-
tors; Table 5 summarises the categorisation. In the Philip-
pines, this applied to farmers and local authorities, while in 
Vietnam it was farmers and the provincial authorities. The 
opposite group is potential stakeholders of low influence and 
low interest; they need to be informed, but will not signifi-
cantly influence the functioning of the project.

Although the political systems in both countries are 
very different, the public at large falls into this category 
in both cases (food safety, a matter of public interest, was 

not an issue used in the project communication). While in 
the Philippines the project did not find means to inform the 
public (neither national scale media nor local scale stake-
holders were willing to engage, maybe due to the lack of 
financial incentives), in Northern Vietnam the high level 
of interest by some public TV stations led to a number of 
reports informing the public. In South Vietnam, special and 
successful efforts were undertaken to collaborate with TV 
stations based on earlier experience (Escalada et al. 1999; 
Escalada and Heong 2012; Heong et al. 2014), resulting in 
a TV sitcom series on ecological engineering developed 
together with the project which changed regional farmers’ 
insecticide use to a measurable degree (Settele et al. 2015; 
Westphal et al. 2015).

For the high interest groups, the project managed to fully 
engage the high interest/high influence group, enlisting their 
full help, creating partnerships, galvanising support of the 
project and exploitation of its results and made great efforts 
to keep them satisfied. The high-interest/low-influence group 
was provided with sufficient information and contacted regu-
larly to keep them updated, and to identify and incorporate 
their concerns without overwhelming them with too much 
information, in both cases meeting the objectives of stake-
holder participation planning method as defined by Durham 
et al. (2014).

The public as a low interest, low influence group was 
merely informed, with several TV programs in Vietnam, 
tailored to meet stakeholder needs by making use of the 
agriculture TV, most watched in rural areas (in poor areas, 
however, no TV sets are available). Internet access is widely 
available for cell phone owners, but was not exploited by 
the project not least due to the limited number of smart-
phones owned by farmers and farm workers, and the lan-
guage barriers which are also one of the limiting factors for 
the influence of the YouTube of IRRI, one of the project 
partners (Schneiker et al. 2016). This choice of means of 
communication is also in line with the stakeholder involve-
ment method chosen. The most difficult group turned out to 
be the high-influence/low-interest stakeholders; the inten-
tion was to keep them adequately informed and maintain 
regular contact to ensure no major issues are arising. In real-
ity, contacts were made but regularity could not be ensured, 
although information was provided and the early concepts 
helped avoiding that major higher-level challenges arose 
by integrating known concerns into the project objectives. 
For national stakeholders from business and administra-
tion in both countries, a series of local projects was noth-
ing considered warranting involvement, while discussions 
with middle men were informative but could not motivate 
involvement, possibly as they saw some of their status and 
profit generating roles under threat by a successful transition 
to ecological engineering. Consequently, the stakeholder 
activation focussed on the high interest groups identified, 

Table 5  Influence-interest matrix for LEGATO stakeholders

Influence Interest

Low High

Low Inform
 Public at large (VN, PH)

Consult
 External experts
 Provincial tourism authorities 

(VN)
 Media (agro-TV) (N-VN)

High Involve
 Middle men (PH, VN)
 Rice production chain 

agents (PH, VN)
 National stakeholders 

(PH, VN)

Collaborate
 Farmers (PH, VN)
 Eminent persons in the com-

munities (PH)
 Local authorities (PH)
 Provincial agricultural and 

plant protection authorities 
(VN)

 Media (infotainment-TV) 
(S-VN)
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but overall the objectives defined in the BiodivERsA stake-
holder engagement source by Durham et al. (2014) have 
been achieved.

Due to the focus on high interest stakeholders (only they 
are described in some detail in Table 6), all groups more 
closely investigated and involved had a favourable view of 
and attitude towards the project. They were ready to sup-
port the project with their professional means and within 
the limits of their competences—which is the maximum 
which can be expected. The basis of their engagement was, 
with few exceptions, the information provided by the project 
itself, less so in writing and more in direct presentations, 
discussions and informal meetings. A general experience is 
that—at least in Asia—contacts require face-to-face meet-
ings: they can be prepared by other means of communica-
tion, but at least at the kick-off stage a meeting is required 
to start any fruitful collaboration. Such meetings must be 
repeated before the positive effect wanes, with a frequency 
depending on the kind of stakeholder (more with farmers, 
less with authorities). Longer established personal contacts 
(by one of the project partners) are an invaluable asset for 
any project, but require investing time and engagement.

Conflicts between and within stakeholder groups

Although all groups of collaborating and consulted stake-
holders had a positive attitude towards the ecological engi-
neering application in rice cultivation promoted by the 
project, conflicts between and within stakeholder groups 
emerged. What was detectable from the interviews in Viet-
nam is summarised in Table 7.

Generally speaking, the cause of open conflicts (OC, 
known by everyone) is cognitive conflicts resulting from 
differing assessments of data or facts which lead different 
involved parties to different conclusions (Durham et al. 
2014). Such open conflicts occurred for instance within the 
stakeholder group of farmers caused by the differences in 
perception when the local farmers in the Northern Vietnam-
ese Hai Duong province were keen to apply ecological engi-
neering while the farmers in Sapa, Lao Cai province, in the 
Northern Vietnamese mountain region were not interested, 
stating that ecological engineering would not help them save 
cultivating costs.

This conflict overlaps with one based on gender differ-
ences, with the female saying that they are main labour 
force in agricultural activities while the men also con-
vinced that they have most important role in agricultural 
work—a clear cognitive difference over largely shared 
experiences. Most of the females in both provinces stated 
that they would prefer to apply ecological engineering 
because it would at least partly relieve them from spray-
ing pesticides and other chemicals in the fields, an activity 
perceived as having caused skin and respiratory diseases. 

Opposed to that, the majority of men said that they would 
apply the method only if the government would give them 
financial support for buying seeds and fertilisers (which 
are used less under ecological engineering than in the 
current agricultural system) and compensate them if the 
application failed. This type of conflict occurs frequently 
in most of the collaborating stakeholder groups.

Hidden conflicts (HC—known only to certain people) 
tend to happen between groups of unequal power, when 
the side feeling disadvantaged does not see a benefit from 
bringing the conflict into the open. This was the case for 
the conflict between the provincial agricultural administra-
tion—whose concern is the general benefits from economic 
development—and two other stakeholder groups, namely the 
general public and local farmers. The provincial agricultural 
administration is directly involved in handling complaints by 
local people, including farmers—a vulnerable local group. 
However, most of the administration members emphasise the 
macroeconomic benefits from economic development, giv-
ing more support to enterprises’ rights in disputes between 
businesses and people over the negative impacts of the pol-
icy of changing the politically determined and legally bind-
ing land use purpose from agricultural to other uses (see the 
latent conflict example below). One of the side effects of this 
policy is that the group of provincial agricultural administra-
tion members may get benefits (money, higher positions,…) 
from enterprises, to reduce the compensation money paid to 
farmers. This is causing the hidden conflicts between the two 
groups as the provincial agricultural administration in this 
case is acting accomplice in the conflict of interests between 
enterprises and famers.

Latent conflicts (LC, arising when something occurs that 
changes the status quo) occurred between groups of policy 
makers/decision makers (local authorities, provincial party 
leadership, provincial agricultural administration) with 
groups of local people (farmers, local agribusiness…) when 
policy objectives did not meet with their demands or had a 
negative impacts on their daily life. For instance in the Hai 
Duong province, changing the land use purpose is a means 
to implement the industrialisation aim set by the politi-
cal leadership with the intention to improve the GDP and 
increase the local income and living standard in the prov-
ince. In the interviews with decision makers, most of them 
agreed that future local investments will focus on industrial 
development; they hope to attract more enterprises to set 
up business in the industrial zone of Hai Duong. However, 
they do not take into account the downside of such develop-
ment, like health impediments caused by industrial air and 
water pollution, or the impacts of this industrial policy on 
other sectors such as tourism (Hai Duong has some of the 
oldest cultural heritage sites of Vietnam and is a domestic 
tourism hotspot) and agriculture (labour shortage as young 
people move to the industry for better and better paid jobs; 
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local farmers without own land become unemployed). The 
conflict potential is obvious and will become virulent once 
the side effects accumulate.

One the other hand, the same decision makers consid-
ered agriculture as a key sector with local potentials such 
as human resources, fertile land and suitable climate to fur-
ther develop it, confirming the position of Hai Duong as an 
agricultural zone supplying for the demand of neighbouring  
provinces (Hanoi, Hai Phong, Quang Ninh). In this case, the 
farmers who would get direct benefits from the industrialisa-
tion  policy (land compensation fee in case of conversion of 
land from agricultural to urban/industrial) will become the 
opposition groups, strongly against the decisions of policy 
makers in the future. Either development direction creates 
potential winners and losers, and thus latent conflicts.

Policy participation of stakeholders

As a result of the project communication (less so from other 
sources), all stakeholders approached in Vietnam saw the 
benefits of ecological engineering and showed a raised 
awareness of the necessity of and the potential for environ-
ment protection in rice production. The discussion among 
stakeholders and with researchers helped all of them to 
appreciate the opportunity for improving the environmental 
performance by means of ecological engineering in irrigated 
rice farming. The conclusions they drew and the actions they 
took depended on the kind and level of influence they com-
manded (see Table 5); we distinguish two basic types (see 
Table 8 for the group codes):

A top-down approach was applied by groups 1, 2, 3, 4, 5, 
7 and 8 which have a medium to high level of participation 

in policy-making process and wield significant influence on 
their respective level of action and downwards from it. The 
advantage of this top-down approach is that priorities of 
the government, the collectives and communities are repre-
sented and well respected due to the fact that the planning 
exercise is executed by professional planners, managers and 
policy makers. Its disadvantage, however, is that the plan-
ning option does not necessarily satisfy the local people’s 
desires and needs, especially not for members of the ethnic 
minorities living on the allocated agricultural land.

The advantage of a bottom-up approach is that the peo-
ple’s needs and desires are taken into account from the out-
set and maybe even be satisfied. This approach was chosen 
by groups 6, 9, 10, 11, 12 and 13 which only have weak 
to medium-level participation in the policy development, 
implementation and evaluation process. Its disadvantage is 
the limitations of influence on and knowledge about agri-
cultural land use options, as the bottom-up demands are 
elaborated by people who usually lack information (market 
information, for example) and high visibility. In addition, 
national benefits are sometimes inadequately defined due to 
a knowledge mismatch of the ordinary people and the land 
use requirements at the national level (Table 8).

Citizen science

A special case was the citizen science module in LEGATO 
(for details, see Hirneisen et al. this issue). It involved local 
stakeholders in Ifugao, in the Philippines mountain area in 
contests between schools and social groups in photographing 
and identifying butterfly and dragonfly species (Dem et al. 
this issue). We called them “the flying beauties” as many 

Table 8  Policy participation level of stakeholders

Analysis by IPAM Institute, VNU, Hanoi

Group no. Groups Policy-mak-
ing process

Policy deci-
sion making

Policy 
implemen-
tation

Policy evaluation

1 Local authorities High High Medium High
2 Provincial party leadership High High Weak Medium
3 Provincial agricultural administration Medium Medium High Medium
4 Provincial plant protection officials Medium Medium High Medium
5 Provincial tourism department Medium Medium Medium High
6 Rice production chain agents Weak Weak Medium High
7 National politicians (party leadership, implementation by ministries) High High Weak High
8 National/international business (rice traders) Weak Weak High High
9 General public Weak Weak Medium Medium
10 Local farmers Weak Weak High High
11 Local tourism business Weak Weak High High
12 Other local agribusiness (suppliers, lenders, middle men) Medium Medium Medium Medium
13 Farm workers Weak Weak Medium Weak
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of them had no specific name in the local language, and of 
course the biological terminology was not familiar to the 
residents. Selecting interested schools and settlement dis-
tricts (barangays) with the support of local project staff was 
a first step, but face-to-face contact, presenting the concept 
in schools and villages was essential for the successful mobi-
lisation of participants. In this case, stimulated by the com-
petition with the school kids, groups of elders, tourist guides 
and barangay leadership took part, dedicated to demonstrate 
that their experience compensates for youthful fitness. In 
the course of the event, the local leaders agreed to sustain 
follow-up activities as they recognised the potential useful-
ness of measures to preserve and showcase the richness of 
butterfly diversity for attracting additional, income generat-
ing tourism. Besides the competition effect, the access to 
up-to-date photographic equipment and the presentation of 
results and winners in a public ceremony with most local 
peasants attending were mentioned as additional incentives 
for participation.

In both countries, the local authorities as a group often 
have mostly hidden internal conflicts as well as conflicts 
with other groups, as they often pursue other (development) 
policy concepts than those preferred by the local commu-
nity, or which in the Phillipines are perceived as a sink to 
resources earmarked for the community (corruption is com-
monplace on most administrative levels). Another reason for 
hidden conflicts can be the role of younger people earning 
their income outside traditional structures, who to a certain 
degree begin to question the authority of elders and lead-
ers (cultural challenge in Vietnam).

Discussion

Governance of the environment and ecosystem services, as 
opposed to resource management, represents a shift in epis-
temological perspectives for the mobilisation of knowledge, 
from expert driven to collaborative, deliberative and discur-
sive (Bremer 2013; Spangenberg et al. 2015a). Including 
stakeholders in projects, plans and policies at eye level are 
a condition for mobilising their knowledge in sustainability 
science (Spangenberg 2011) and in particular in decision 
making in “post-normal situations”, i.e. when stakes are 
high, decisions urgent, facts uncertain and values disputed 
(Funtowicz and Ravetz 1993). To be successful, such pro-
cesses must be inclusive of all knowledge systems and lan-
guages of valuation (Martinez-Alier 2008), bring together 
knowledge through reciprocal dialogue and allow for the 
negotiation of knowledge credibility, salience and legiti-
macy (Bremer 2013); all these conditions were given in the 
LEGATO project.

However, despite its benefits, the consultation of local 
stakeholders by higher-level decision makers is still far from 

routine or being self-evident. This is true even in Scandina-
vian countries famous for their participatory habits (Hut-
tunen 2015), and more so in large parts of Asia (Siew et al. 
2016). As a result, farmers often feel that the measures taken 
or suggested are incoherent with their goals and practices. 
One reason is that top-down policies are not always capable 
of taking into account local or sociocultural factors, such 
as the prestige associated with successfully growing diffi-
cult crops or at the margin of the production season, with 
higher risk but rewarded by higher market prices. As this 
adds to the unpredictability of weather conditions and its 
effects on crop yields and farming practices, one-size-fits-all 
regulations can only fail. Alternatives require stakeholder 
input to identify difficulties, but also to find ways how such 
challenges can be addressed (Huttunen 2015). Stakeholder 
involvement, if it is to go beyond symbolism and be effec-
tive, must secure stakeholders’ influence on decisions to be 
taken, provoking hidden and open conflicts and actualising 
potential ones. The power shift implied by this would most 
probably also modify the kinds and strength of motivation. 
In the individual interviews we undertook, more often than 
not the levels of influence and of interest in local innovations 
appeared negatively correlated: the higher the institutional 
position of a stakeholder, the less important a local project 
tended to appear to him (higher echelons were almost exclu-
sively male, except for the culture and tourism departments).

An exemption from this rule of thumb emerged in the 
later phase of the project in the Vietnam Hai Duong prov-
ince: after the national leadership had decided that in future 
the quality of Vietnamese rice exports (which had interna-
tionally a rather mediocre reputation not least due to the 
high doses of pesticides used in the production) would be 
considered more important than the quantities (probably 
motivated by the premium prices paid for Thai rice in the 
world market), the attitude changed. Several authorities 
(agriculture and social administrations, pesticide authorities) 
offered their support; the provincial leadership considered 
the project as a pilot for a new production system helpful to 
possibly implement the orientations issued by the national 
leadership and announced to make the methods a standard in 
the province if sufficient success could be demonstrated by 
the project—which, however, ended before the final results 
could achieve the desired effect.

Beneficial constellations can emerge from lucky coin-
cidence, as the Vietnamese example shows, but usually 
they do not emerge without careful planning. Evaluating 
European experience from the UK, Reed et al. (2014) have 
identified the five principles explained below, which must 
be given for effective knowledge exchange. Implementing 
them is considered to help researchers, policymakers and 
practitioners in environmental management work together 
more effectively to produce, share and apply knowledge to 
manage environmental change.
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1. Design
It is important to know what everyone involved hopes to 

achieve through knowledge exchange and that these aims 
are built into the project from the beginning. Due to a stake-
holder consultation phase before the final research questions 
were defined, this was realised in the project.

2. Representation
The distinction between those who carry out research and 

those who use its results was made clear ex ante, so the 
input of the two groups could be used to help design both 
the research and knowledge exchange (Spangenberg et al. 
2015a).

3. Engagement
Two-way communication and long-term trust building 

was encouraged between researchers and other stakehold-
ers wherever possible, to facilitate knowledge exchange. The 
limited duration of the project and the roles attributed to it 
made expectation management and an early-on defined and 
communicated exit strategy a necessity (Görg et al. 2014).

4. Generate Impacts
To keep potential users of research engaged with the 

research process, there was a focus on creating tangible 
results as early as possible. However, accelerating the pro-
duction of results has natural limitation in agricultural pro-
duction systems.

5. Reflect and Sustain
Effective knowledge exchange is based on long-term 

relationships and learning, a challenge for research projects 
which are usually of short duration, compared to develop-
ment projects. Monitoring and reflecting to improve the 
process was continuously undertaken. Considering ways 
to sustain knowledge exchange, even after project funding 
ends, is a challenge; in particular the deep divide between 
development and research agents and agencies is a major 
obstacle to any more continuous knowledge exchange. If 
research would learn from development regarding research 
questions and its results could thus inform development pro-
jects, and development could take over research achieve-
ments, both would benefit.

By following the BiodivERsA guidelines (Durham et al. 
2014), we successfully implemented the criteria of Reed 
et al. (2014), creating a two-way learning process. In the 
almost classical systematic of Pretty (1995), the participa-
tory processes undertaken in the LEGATO project can be 
classified as “functional participation”, serving project goals 
based on genuine interaction and providing opportunities for 
joint decision making. The fact that in Vietnam participants 
had to be compensated for the time they offered does not 
affect this, as the amount demanded was just equivalent to 
the loss of earnings, and the “limited space for learning” 
criterion Pretty suggests for the category “participation for 
material interest” did not apply to the participation processes 
organised.

The genuine interaction led to modifications of the project 
structure (additional themes were picked up like tourism or 
the case of the Golden Apple snail which were not initially 
on the project agenda) and added new research questions. 
For instance, interviewing farmers revealed that at some 
of the research sites the rice straw is permanently removed 
from the paddy fields after harvest. This finding stimu-
lated research on importance of rice straw decomposition 
as source of plant-available silicon in a Vietnamese region 
where low concentrations of plant-available silicon in soil 
might limit rice yields (Marxen et al. 2016; Klotzbücher 
et al. this issue). Another example is the role of the giant 
earth worm in the Philippines; its existence, long claimed 
by farmers, was confirmed by scientific observation in the 
course of the project, but unlike farmers suspected, it was 
found not to be the reason for rice terrace damages. The 
strong influence of small-scale local conditions, social and 
cultural factors illustrated also the limitations to identify-
ing transferability potentials for research results to regions 
characterised by similar biophysical conditions (Václavík 
et al. 2016), but different sociocultural and political struc-
tures and processes. Involving local stakeholders at eye level 
has proven to be indispensable for effective and successful 
project conduct, as in the case of LEGATO. The BiodivERsa 
guidelines have proven their value as an excellent support 
and guidance tool for project planners and managers.
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