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Abstract 

In recent years, the term participatory GIS (PGIS) has become more popular and drawn an increasing 
attention of GIS researchers and practitioners, particularly in its application in development context of 
the Southern countries. 

In the same times, many critiques have been made on PGIS as being ‘technology-driven’ instead of 
being ‘user-oriented’.  Another debate is on how GIS – as a sophisticated technology from the North-
ern countries – can be introduced in the processes of working with the poor efficiently and appropri-
ately.  Questions that were emphasised are mainly about its concept and relevance in development 
process, its components and elements which have been remained fuzzy.  There is a need for testing 
PGIS as a methodology in empirical research and to develop a conceptual framework of its nature and 
elements of the application environment that influence its success. 

The overall objective of the study is to assess the relevance of PGIS and look at the conditions for 
PGIS in a rural developing context country in order to have a more effective and appropriate PGIS 
application.  To arrive to the research over objective, several specific research objectives were defined 
as: i) understanding a practical process of PGIS application: describing a study case in application 
field of Village Development Planning; ii) assessing the relevance of the use of GIS in local planning 
process and based on this to define PGIS; iii) assessing the relevance of PGIS in rural development 
from which the construct a model of PGIS in rural development context; and iv) conceptualising con-
ditions for having a relevant PGIS – toward PGIS and good practice. 

The research followed some strategy on participation-oriented and participatory action research.  
Technical methods that were used to conduct the study included two set: PRA tools and GIS tools as a 
combination.  Data analysis was based on the qualitative analysis of observation notes, interview data 
and processed maps, with support from literature. 

Major findings of the study were about: i) PGIS process: necessary steps and how did people interact 
with GIS tools and how GIS tools influence back to local communities, ii) understanding about GIS’s 
relevance to a local development planning in terms of: spatial dimension, relevance to local’s needs, 
it’s usefulness, its participatory levels, and how it was influenced back from local community, iii) re-
view on PGIS as a practice/process and its economic, social institutional and political applicability in 
a rural development context, and iv) conditions for GIS good practice in development context 

Main conclusions of study stressed on the definition of PGIS concepts: it is a continuous process 
which is local community’s needs oriented, end-results oriented which serve to fulfil the needs of lo-
cal community; and the complex relation of PGIS and rural development context. 

Recommendations from this research focus mainly to more attempt on economic aspect of PGIS: cost 
and benefit analysis; developing more methods of quantifying participation, research on sketch maps 
and PGIS good practice condition framework. 
 



PGIS’S  RELEVANCE, APPLICABILITY AND CONDITIONS IN LOCAL RURAL DEVELOPMENT: A CASE STUDY WITH VILLAGE 
DEVELOPMENT PLANNING IN BACH MA NATIONAL PARK BUFFER ZONE, VIETNAM 

1 
 

1. PGIS and its problematic context 

This research was motivated by an answer to my question at the beginning of the course: “what is 
PGIS?”  The given answer was “Simple! It is like when you bring a satellite image or an aerial pho-
tograph to the local community and they start to recognise their area, and tell you some things that 
you can not imagine, some things that you never know…”   It did not sound simple, but mysterious, 
and interesting; and the curiosity lead me to read more about PGIS literature works and started my 
research journey. 

1.1. The debate and its questions toward PGIS concepts and its applications 
in developing countries 

From 1990s, with the wide spread of participatory planning approaches and the diffusion of technol-
ogy in many developing countries, there have been many queries and concerns about the use of PGIS.  
These concerns critically questioned about the nature of PGIS’s concepts and practices in terms of the 
following points: 

As GIS was invented and highly controlled in first-world countries, is it an appropriate technology to 
apply in developing countries? Who should benefit, what issues should it address and who will decide 
upon those?  The argument on its appropriate application was many of GIS applications were to an-
swer for “the need of technology that is looking for its users”(Jordan 2002).  Instead of being a rather 
technology-driven process, GIS application in developing countries should be user-oriented(Yapa 
1991; Perera and Tateishi 1995; Jordan 2002). 

If PGIS is claimed to address the problems that are more relevant to the needs of local communities 
and hence becoming more user-oriented, there is a doubt in combining Participatory and GIS.  More 
specifically, GIS is a central-control technology which requires professional expertise and knowledge 
on computer (hardware and software) and on geo-information, whilst participatory processes involve 
people from different backgrounds including the poor, many of whom are non-literate people(Dunn, 
Atkins et al. 1997; Abbot, Chambers et al. 1998). 

Moreover, the question of how participatory should a PGIS be and can be is also raised.  As improper 
participatory GIS may bear a risk to ‘extract’ valuable knowledge from local communities and there-
fore it is “taking power away from the people”(Jordan 2002).  Accessing geo-information and make 
best use of it by local communities should be at the core of participation purposes.  Hence, there 
should be more attempts to address issues of ownership and legitimacy in PGIS’s output for local 
community.  Yet, the question is how to ensure the access to geo-information for local communities as 
a source of wealth and power in order to make GIS become a tool to empower the communities, par-
ticularly to those are marginalised(Harris, Weiner et al. 1995; Harris and Weiner 1998; Weiner, Harris 
et al. 2002; Jankowski and Nyerges 2003; Onsrud, Craglia et al. 2003).   

From individual concerns, many workshops was organised to exchange, share and discuss about the 
real use of PGIS and its nature. This made PGIS collective fora to find out more about the answer of 
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the raised question: can PGIS be applied in development process, why to bring it up and how to 
make it work in developing context? This question is indeed about PGIS’s relevance issues, the  

However, PGIS researches are more empirical ones which are field-based and the evidence to prove 
for its methodologies are not sufficient for researchers to find a common framework which points out 
PGIS’s opportunities and constrains.  Therefore, “there are considerable opportunities for empirical 
research to help develop a geographic information sciences of PGIS use”(Jankowski and Nyerges 
2003). 

1.2. Specific situation in the study area in Bach Ma National Park buffer zone 
and Village Development Planning 

As other typical rural areas in Vietnam, the main issue in Loc Tri commune is the poverty situation.  
More than 50% of the households in the commune are living under the ‘medium’ living standard.  
There are many reasons for this poverty, and one of them is the misuse and lack of access to natural 
resources. 

Resulted from the current land management policies, land use planning process in the area is rather 
top-down and bureaucratic.  The weak planning process does not involve farmers in the villages but is 
decided at the district level.  Therefore, farmers in villages have little benefit and stand in the new 
land-use plan or they think that some areas are forgotten or inappropriate used.  There is a need for 
developing a more grass-root planning approaches, which VDP appears to be fit to the requirement of 
local people and authorities.   

Moreover, a large unused land area is not in planning process as the authorities said that they lack of 
capability (human power and equipment) to carry out the process.  Also it is very costly in terms of 
time and money to carry the planning process in the traditional manually measuring way. 

Many attempts were made by governments, aid agencies and the National Park to improve the situa-
tion.  Many small projects targeting to different sectors of rural development and natural conservation 
were undertaken.  However, these activities are scattered in time and lack of coordination.  There is a 
need for a common forum/medium of detailed land-use situation of the area to discuss and plan on 
which lead to common understanding between different involved parties.  Spatial information and 
maps are able to bring fulfil this arose need, but issue of using geo-information and mapping in par-
ticipatory manner is very new and not yet experienced in the area. 
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1.3. Conceptual framework  
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The Conceptual Framework above show the circle of learning in this study.  It started from the point 
of understanding PGIS concept, recognising problem and on-field exploration by applying PGIS tools 
in a rural development context in order to understand the ‘truth in PGIS’.  This, in return, refined the 
concept of PGIS at the beginning point and contributed to experiences and lessons about PGIS, and 
provided some insights about PGIS’s relevance, applicability and conditions in rural development 
context, which in turn contributed to PGIS good practice guideline for sustainable development activi-
ties. 

1.4. In this study: 

1.4.1. Main concepts and terms 

It would be well-facilitated, at this stage, to provide the readers some brief insights of the key con-
cepts and terms of this study in order to have a clear understanding of what were meant by these con-
cepts/terms.   

PGIS 

It is an acronym of the term ‘participatory geographical information system’, well-recognised as par-
ticipatory GIS’ or ‘P-GIS’ or ‘public participation GIS’ (PPGIS).  Other similar terms of this concept 
could be ‘community-integrated GIS’ (CiGIS) or ‘community-based GIS’.  This concept implies the 
involvement of public/local community in the design and/or development of GIS application. 

Village Development Planning (VDP) 

This is an approach of participatory development planning at grass-root level for empowering people 
on issues related to their organisational development, economic development, and resource manage-
ment toward sustainable development.  In other cases, it could be called as “Village Development 
Fund” (VDF) or “Village Development Budget” (VDB). 

Guidelines of this process often introduce the process as a circle of development plan-
ning/management with preparation phase, planning phase (including assessment, PRA and meetings 
etc.), approval, implementation, monitoring and evaluation phase(MRDP-Sida 2000; SFDP Song Da 
2003).   

A summary of toolkit used in VDP by (Kerstan 1994) provided a comprehensive list and review of 
tool sets used in VDP such as RRA, PRA, Gender analysis, OOPP, SWOT analysis etc.  In general, 
VDP is close to PRA practice but with a more local-based organisational system to ensure the imple-
mentation of the plan that is made from PRA. 

Relevance 

According the Longman dictionary, ‘relevance’ is the degree to which something is related or useful 
to what is happening or being talked about.  In this study, criteria to identify ‘relevance’ will be given 
before assessing GIS application’s relevance in participatory spatial planning. 

Applicability 

It means the possibility of PGIS being applied in relation to a certain aspect of the practical context.  
For example: economic applicability emphasis on how economic elements affect the process of PGIS. 

PGIS good practice 
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This term means the appropriateness of PGIS on the practice ground, and the “how it should be done” 
to ensure not only its effectiveness and success, but also its intentions of aiming to support and em-
power people at the grass-root level.  Its synonym could be ‘PGIS sound practice’. 

1.4.2. The structure of the study 

In Chapter 2, the research conceptual problems are defined as the core starting points, based on which 
an overall objectives and specific objectives were found and justified. 

Chapter 3 provides a review on some literature works that relate to and/or support the analysis and 
argument in this research. 

Chapter 4 describe the methods of the study, including research strategy, applied tools, and research 
process. 

In Chapter 5, findings of the research are presented, explained and analysed.  There are linkages 
among these findings which where found based on the on-field experiences as well as literature-
available lessons.   

Chapter 6 makes a further analysis and explanation on the findings.  It also compiles scatter-seemingly 
details into a connection which facilitate the lead to conclusions and recommendations of the research 
stated in Chapter 7. 
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2. Research Problem and Objectives 

This chapter describes the defined research problems which were formulated based on the problematic 
context, what this research is aimed for to address those problems as well as questions about it, and 
justification for carrying out this research. 

2.1. Research conceptual problems  

Based on the problematic contexts described above, within a limit of an MSc research, specific re-
search problems were identified as the following: 

Concept that defines PGIS is unclear while its diffusion is growing in developing countries.  
This leads to problem of mistaking the concepts and could it be taken for granted in many 
project proposals and researches. 

As PGIS is at intersection of social science and GI Science (Craig, Harris et al. 1999), ele-
ments and implications that influence its relevance and effectiveness in rural developing con-
text are complex and fuzzy.  There is a need of PGIS researching which emphasis more on 
those elements. 

Research on a participatory GIS application is an empirical study whose evidences are arrived 
from field experiences.  Therefore, ‘PGIS methodologies need to be field-tested’ (Jankowski 
and Nyerges 2003) and there is a need for a conceptual framework/model to connect those 
complex elements in PGIS concept and its practice in development process.  

2.2. Research Objectives and Questions 

This section describes the overall objectives, given the problem definition above.  In order to achieve 
this overall objective, several specific objectives were identified, given the interest and limited re-
sources (time, equipments, study-area background etc.) of the study. 

2.2.1. Overall objective 

The overall aim of this research is through a case study in Village Development Planning  to assess 
the relevance of PGIS for development process  at local level and look at  conditions for PGIS in a 
rural developing context country in order to have a more effective and appropriate PGIS application 
(good practice of PGIS). 

2.2.2. Specific objectives & Research questions 

(1) To understand a practical process of PGIS: describing a study case in application field of Village 
Development Planning, to identify its sequence and interaction between local community’s participa-
tion and GIS technology. 

� In what steps did the process happen? 
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� What GIS tools were using in each step of the process: outcomes and obstacles? 

� How did local people interact with GIS? 

(2) Assessing the (internal) relevance of the use of GIS in local planning, in particular; from which 
review the nature of PGIS and define what a PGIS process is.  This assessment seeks to understand 
the concept of PGIS and the mutual impacts of its components. 

� What are the criteria for GIS’s relevance assessment in a participatory process? 

� How participatory it was? 

� What are the relationship of GIS and participatory process? 

� What is PGIS in this particular application? 

(3) Assessing the applicability of PGIS in rural development in general, given the complexity of 
socio-political characters of this particular context, in order to understand the influence to PGIS from 
external environment. 

� What are the main socio-political factors/components of the development context that define 
PGIS applicability? 

� How these factors/components relate to PGIS and influence its applicability? 

(4) Conceptualising conditions for having a relevant PGIS in development at local level based on the 
empirical experiences of failure and success from the research, which contribute to a guideline of 
PGIS good practice in general. 

� What are the main groups of conditions? 

� What are linkages of those conditions to PGIS practice: from theory to practice and vice 
versa?  

2.3. Justification 

This section explains the process of formulating this study and why its concepts are brought up and 
focused.   

Firstly, at the stage of study proposal, the research was aimed to look at a PGIS in its application for 
livelihoods analysis which mapping natural capital and risk mapping were a major part.  Through this 
process, it was expected that conditions for starting up a PGIS in developing rural context would be 
seen.  However, during the fieldwork period, the actual interest from local authorities and the need 
from local communities were for making a development plan of the villages in order to improve the 
poverty situation.  Therefore, the research was turned from its in-intention field of application - liveli-
hoods analysis - to village development plan in order to ensure the usefulness of the research and to 
prior the benefit of the local communities, having the fact that changing the application field does not 
change the major purpose of the study which was to find out conditions for application of PGIS in a 
particular rural developing context.  Hence, the study is not only beneficial to the researcher and the 
research institute, but also benefits local people, which is a crucial point of a participation process and 
in its turn attracts more and real participation from local people. 

Secondly, from the scientific point of view, a research on PGIS – as an empirical research – is field-
based. In other words, it is on the case-by-case based.  Participatory processes contain certain ele-
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ments which are rather at locality characteristic such as culture, politics and ethnicity.  This study is 
expected to provide an empirical evidence of the combination between applying a “muscular” tech-
nology as GIS and an art way of dealing with people in participation process, including their com-
monalities and the compliments 
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3. PGIS – a literature review 

This chapter provides a review on the available literatures about PGIS concept, practices in develop-
ing countries.  The chapter includes three main parts: 1) a concept of PGIS which was found before 
the research was carried out on the field and indicated the starting point of understanding PGIS of this 
research; 2) a summary of most outstanding experiences on PGIS in developing countries, focusing on 
the learned lessons and how they related to defining PGIS; and 3) relevant discussions, review and 
analysis upon PGIS’s non-technical aspects, which closely linked to the focus of this research. 
 

3.1. PGIS concept:  

What is PGIS? 

Since 1990s, GIS has been claimed as a magic tool in Natural Resource Management as “it is ultimate 
in GIS – the perfect answer to each and every resource problem” (Heit and Shortreid 1991).  

However, GIS and GIT applications are not always effective or successful, thus creating lose of re-
sources.  There has been criticises that “GIS is an elite technology whose adoption provides a tool for 
the rich and powerful groups in society to entrench their power and extend their dominance over the 
poor majority” (Jordan 2002) 

Besides, experiences at the field-level have discovered that the poor majority can bring great value 
into GIS’s successfulness and effectiveness by contributing their local spatial knowledge and making 
use of the technology to address their real needs.  From these experiences, the concept of participatory 
GIS (PGIS) has been generated to emphasis on the crucial role of local community/public’s participa-
tion in GIS application at all stages (design, implementation and monitoring). 

(Minang 2003) has summarised some different concepts of PGIS as either “an attempt to utilise GIS 
technology in the context of the needs and capabilities of communities” or an approach that “incorpo-
rating community participation onto a GIS, the social-behavioural implications of GIS and broadly 
the inter-relationship between GIS and society”, or just simply is “the use of GIS in a participatory 
context”. 

However, (Harris and Weiner 2003) stressed on the participation side of PGIS and defined that: PGIS 
emphasises the participatory approaches used in introduction of GIS tools which are a combination of 
digital mapping activities, and local sketch mapping, GPS transect walk, remotely –sensed data inter-
pretation, and geo-visualisation.  In PGIS, participation can be taken in many forms.  

The linkage of participatory approaches and GIS comes from the complimentary trade-off between the 
weaknesses of participatory approaches.  Sketch maps and models from PRA have very low accuracy 
and therefore they have little legal status and are hardly accepted at the higher level.  Besides, GIS has 
been criticised as a luxurious technique which is more favourable for more powerful people and tends 
to take away the decision-making process from local people (Kwaku Kyem 1999).   
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PGIS and its values 

With application of GIS, participatory processes have gotten significant added values that make par-
ticipatory GIS become an effective tool for natural resource management. 

High accuracy 
Participatory GIS helps to produce maps with reliable accuracy, in particular within the context of 
forest management, by using GPS and geomatic technology. An example of simple participatory 
GIS is moving through the territory with local people, establishing boundaries and identifying key 
plots using GPS and GIS. This is possible to produce much more accurate maps than the tradi-
tional sketch ones (Carter 1996). 

Legitimacy  
(Minang 2003) study has shown that participation of local people helps institutionalise the outputs 
at local level and provide a legitimacy value to them. He also stressed that ownership of PGIS 
outcomes should be given to local people for possible uses in future. This, together with the in-
volvement of them in learning and decision making process, will be an important contribution to 
empower local people in sustainable forest management. 

An effective communication and learning tool  
Participatory 3-dimension modelling tool is a highly effective visualization tool in comparison to 
2-dimension paper maps.  Particularly to people who are not familiar with reading ordinary maps, 
this tool facilitates the comprehensive view of the entire landscape as people are given a bird-eye 
view over it.  In context of areas where multi-ethno linguistic situation exits, it is very easy for 
people from different groups to communicate on issues related to spatial dimension within the 
area.  Therefore, it is highly useful for negotiation situation in which spatial conflicts are involved 
(Rambaldi, Bugna et al. 2002). 

Besides, value that participatory approach have added to the technology-driven GIS application is 

Value of indigenous knowledge and a linkage bridge  
A research of (Gonzalez 2000) based on a study with Ifugao people in the Philippines, has 
brought up an essential issue of participatory GIS value use of local knowledge in resource man-
agement.  She concludes that “participatory approach in the development GIS helps develop local 
knowledge processes”.  Through the participatory process, for example recognizing the bounda-
ries, join-interpretation of images, the value of the area and its history are learnt by all stake-
holders.  This learning process creates a “channel of cooperation and coordination” between local 
people and higher-level authorities.  Again, the issue of connecting stakeholders at different level, 
which was discussed through theoretical analysis of (Gibson, Ostrom et al. 2000), is again proved 
at the practical experience. 

Practical experiences have proved that there are cases that local people can participate in GIS with 
high value of knowledge and success.  These practices have been documented as participatory GIS 
(PGIS) as they involve the participation of public/local people in data collection, analysis and feed-
back.   

PGIS and its use 
in natural resource management and development are reviewed by (McCall 2003a) are below: 
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� Claiming “our land”: including demarcating traditional boundaries of lands and other natural 
resource, and support gaining legal recognition of customary land rights. 

� ‘Knowing and using resources means mapping resources’: including identifying, locating, 
and analysing specific natural resources (in livelihood analysis, this application is highly rele-
vant), and managing traditionally-held lands and land resources systems. 

� Managing conflicts: including managing internal conflicts and mitigating conflicts between a 
community and the outside.  Though this study does not focus in conflict management, this 
application would be linked to the communication process which may be useful for such type 
of conflict, if any, once it’s occurs. 

� Mapping equity: equity in terms of environment, socio-economy, gender, other social issues 
and integrated problem. 

� Building the community: including promoting community awareness, institutional strengthen-
ing, and empowerment.  This study would contribute to this application in researching the 
PGIS’s effectiveness and required conditions for its success in terms of “building the commu-
nity”. 

Yet, there was argument that even with PGIS, “GIS has not been view as a tool in participatory proc-
ess, but as a technology in its own right, looking for an application”.  This means that PGIS should be 
applied if there is a need for it, not because of the demand of outsiders and this should be carefully 
consider from the early stage (Jordan 2002) 

3.2. Brief summary of PGIS/P-mapping and its application in developing 
countries: experiences and learned lessons 

This section is not aimed of making abstract on the summarised studies; rather it presented selective 
relevant points from those studies in order to give support for the findings and discussion of the study 
later on. 

An investigation of land cover change in Mafugautsi forest - Zimbabwe, using GIS and partici-
patory mapping (Mapedza, Wright et al. 2003) 

This study was aimed to use GIS and participatory mapping in land cover changes detection in and 
around the Mafungautsi Forest Reserve in Zimbabwe.  Methods used were PRA, semi-structured in-
terview using aerial photographs, analysis of historical aerial photography (scale 1: 50 000) within 
GIS, analysis of secondary data, and other follow-up interviews. 

In this study, participation was involved by having semi-structured interviews combined with partici-
patory mapping using photo-mosaics.  The advantages of this technique were that it produced land use 
maps that could be easily geo-referenced and connected to remote-sensing data, whilst being suffi-
ciently flexible to explore unknown themes that arose during interviews.  Therefore, it represented a 
promising additional to the range of interview techniques available for exploring land use and land 
cover change.  In the interviews which were based around aerial photographs, all respondents were 
able to interpret the photograph, but it was apparent that their perceptions of change varied.  One way 
of revolving such differences may be to use discussion based around aerial photographs as a tool for 
planning future natural resources use. 

The study results showed that participatory mapping revealed greater detail about the timing and the 
causes of land cover change than aerial photo analysis alone.  This connected to local knowledge 
which belongs to indigenous people.  However, one difficulty with the participatory mapping tech-
nique in a developing country context lie in distinguishing the relative impact of discussion group 
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composition versus geographical location on interview results.  This combination of technical and 
participatory methods empowers local people to share their understanding and having a dialogue 
about their environment. 

Participatory GIS-based natural resource management: experiences from a country of the 
South (Zurayk 2003) 

This research was about using PGIS to support natural resource management– an indigenous 
agroecological zoning project in Lebanon.  Methods were used including participatory tools (maps, 
sketches, diagrams rankings), using satellite image delineate boundaries of its different agroecological 
zones based on local people’s recognition of the terrain, having ground truthed survey and trans-
formed sketch data into geo-data using GPS, and other computer-based map processing tasks. 

Main results were two kinds of products: hand-drawn maps and GIS maps, with recognition that PGIS 
approach led to a set of maps that faithfully represented the study areas and that were readily recog-
nised and adopted by the local community.  

It was learned that PGIS proved to be a useful, practical and cost-effective tool with accurate geo-
referenced information that is recognised and readily adopted by the local communities and other 
stakeholders.  This leads to legitimacy issues of local map in decision-making process. 

It was also recognised that PGIS facilitated research process by enhancing trust-building.  When their 
value of knowledge is appreciated by researchers, their commitment is increased.  Besides, other im-
portant stressed points were about the ownership of PGIS products, true participation, PGIS transfer-
ring and the required linkage between researchers and local community, the use of PGIS products by 
local people. 

A strong point was made about impacts of PGIS on people’s livelihoods that would be the return from 
their contribution of valuable information.   The issue is to avoid abusing the trust of the community 
by being the sole beneficiaries of the research process, whilst local people remain poor and feel used. 

Integrating participatory resource mapping and geographic information systems in forest con-
servation and natural resources management in Cameroon: a methodological guide (Mbile, 
DeGrande et al. 2003) 

This research is aimed to illustrate a method of integrating participatory resource mapping and geo-
graphic information systems in forest conservation and management.  GI tools that were applied in-
cluding participatory resource mapping, ground-truthing by transect walk and GPS, and processing 
data processing which acquired from participatory process into a GIS for analysis. 

A significant part of the research’s achievement was: GIS-enhanced participatory resources maps of 
human use zones inside and within a buffer zone which were stored and managed in a GIS were not 
only being used by the Koup National Park Management but also created a strong advocacy value to 
local participants, which reflected a learning process and empowerment. 

Promoting local community participation in forest management through GIS application: a 
PPGIS experience in Southern Ghana (Kwaku Kyem 2002) 

This research emphasised on the use of GIS in a participatory forest management process in Ashanti 
Region of Ghana.  Local people were involved in mapping and the interpretation of maps produced 
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with GIS. PRA and resource mapping strategies were adopted to guide participants produce resource 
and land use maps.   

Majority of participants became satisfied with the role GIS played to ensure successful collaboration 
amongst the group and were particularly impressed with data gathering, data analysis and decision 
support capabilities of the system. 

In this study case, GIS not only became communication tool among forester and local forest user 
groups in the area, but also helped to identify hidden conflicts among members of the local forest 
committees.  The adoption of the PPGIS methods resulted in a democratic decision making process, 
with relatively equal participation occurring among participants, which linked to empowerment of 
local people. 

An interesting finding of the study was about factors that have impact on success of PGIS project in 
collaborative forest management including: power, gender and PGIS, trust for GIS specialist and the 
commitment to local participation, commitment of GIS specialist to grassroots empowerment, cultural 
and institutional obstacles to PGIS practice etc. 

It was concluded that for more effective and appropriate uses of the technology, the use of local re-
source including human resource and local knowledge was counted on.  Local capacity must be built 
as only local people would understand local problems and would be better placed to initiate programs 
that might reform GIS application from within their respective culture. 

A PGIS for community forest user groups in Nepal: putting people before the technology (Jor-
dan 2002) 

This research had paid a strong attention to the participation side of application GIS-related technol-
ogy in community forest management.  It was initiated with aim of assessing the applicability and 
relevance of a PGIS.  The PGIS tool was participatory aerial photo mapping and with participatory 
data analysis, assimilation, organisation and evaluation.   

Lessons learned through the process were that the maps developed from participatory work are highly 
political and hence PGIS can easily become part of a power struggle or village dispute.   

The author suggested that PGIS should be a process; it starts with the public participation procedure 
and intrinsically involves feedback to, and from the Forest User Group (FUG) which made PGIS be-
come a systems-based process whose focus is on participation.  Although the system will vary from 
situation to situation, it should be based around identifying user information needs.  

Another important finding was that PGIS can serve as a decision support tool for local people and 
hence bring back the decision making process to them. This made PGIS a people-oriented process.  
Also technical performance of the GIS: spatial accuracy and quality of output are all secondary to the 
need for a participatory approach. 

It was concluded that PGIS is an appropriate and advantageous tool for community forestry in Nepal 
and should have much wider applications in participatory development work.  It can empower the 
FUG by involving them in the decision-making process; effectively combine quantitative and qualita-
tive approaches to community forestry and rural development; spatial data can be given to FUG to aid 
with their decision-making and negotiations; information can easily collated, analysed and returned to 
stakeholders  with respect for right and ownership.  However, GIS can also disempower disadvan-
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taged groups and further distance them from the decision-making process.  The emphasis had to be 
firmly on participation father than technical issues. 

Integration of local participatory and regional planning for resources management using Re-
mote Sensing and GIS (Sedogo 2002) 

This research was aimed to understand the use of GIS in resource management, conflict management, 
and spatial planning in Burkina Faso.  Its methods were using bottom-up approach for land use plan-
ning  (PRA, RRA) and participatory mapping by photo interpretation to construct a system of maps on 
land use conflict risk maps which would be used for land use planning process.   

Results of the research proved that participatory tools have fully demonstrated its ability to bridge the 
local knowledge with a GIS environment.  Participation-integrated GIS can provide the regional pol-
icy-makers and decision-makers with critical and relevant planning information which reflects the true 
opinions and perceptions of local people.   However, participatory mapping could face the risk of 
bringing hidden conflicts into open. 

Using GIS to produce community-based maps to promote collaborative natural resource man-
agement, in China (McConchie and McKinnon 2002) 

This experience is aimed to test using Mobile Interactive GIS (MIGIS) to facilitate the negotiation and 
bottom-up solutions in the context of deforestation with Hani farmers of Luchun County, Yunnan in 
southwest China.  MIGIS is the combination of GIS tools in conjunction with Participatory Learning 
Action (PLA).  It proved to bring the best of indigenous knowledge and scientific information to-
gether to provide common ground upon which farmers and governmental actors could arrive to com-
mon understanding on their environment.   

The value-added of GIS into a PLA were that data are credible and quantifiable, easily updated, pro-
viding baseline supportive data to intervention evaluation, reflecting physical, social, and economic 
constraints, assisting to monitoring, easy to access, and is used for test scenarios which helps to ad-
dress potential conflicts. 

It was proved that MIGIS is a powerful set of tool to assist and refine development activities and ini-
tiatives which are well-appreciated, accepted and adopted by local people.  Hence, it increased the 
chance of successful intervention. 

Platforms and terraces: Bridging participation and GIS in joint-learning for watershed man-
agement with the Ifugaos of the Philippines – (Gonzalez 2000) 

This research was testing PGIS in supporting the watershed management of a marginalised commu-
nity – the Ifugaos – in the Philippines with an attempt to determine the relevance of PGIS in rural con-
text, and the capacity of poor farmers in designing of a GIS.  This formed a joint-learning process 
about their problematic situation in natural resources management. 

Main findings of the studies about PGIS process were that PGIS was a bridge to connect effort be-
tween local and higher level of NRM actors.  And though the rural setting limited farmers’ participa-
tion in manipulating the computer, they played an active part in the spatial dialogue, data processing 
and analysis.  Combination of participatory methods and GIS techniques among people with no com-
puter literacy through:  

o Data acquisition (sketches, interview GPS measurement) 
o Data processing and analysis (photo and satellite image interpretation) 
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o Data display (communication/sharing perspective) 

It was a satisfactory result of the research that participatory approach in designing a GIS can provide 
tools to facilitate collective thinking, multi-stakeholders communication and negotiation, which in-
deed was a joint-learning process. 

Community-integrated GIS for land reform in South Africa (Weiner and Harris 1999) 

In this study case, the intention of the research was to find out how the implementation of PGIS actu-
ally proceeds by applying a community-integrated GIS to support of land and agrarian reform in South 
Africa.  It attempted to obtain local qualitative knowledge from communities and incorporate it into 
GIS database.  Community workshops were organised with several groups divided by age, gender and 
power position in order to differentiate the knowledge of each group.  A participatory mapping exer-
cise was held which yielded to local ‘mental maps’.  These mental maps were digitised attributed and 
integrated into a GIS database. 

Results mental maps showed a few small areas of changing in area where the black and white farmers   
used to stay and removed later.  The mental maps from elders were interesting because of the deep 
knowledge of historical landscape and ability to broadly geo-reference their experiences and memo-
ries.  However, it was a problem of overlapping claims in mental map comparison.  

The research proved that PGIS can reveal local people’s view, usage and management upon their 
physical resources.  PGIS applications are active and ongoing and it is important to maintain a faithful 
corporation from the research team and community participants because map-making and map analy-
sis needs to involve community participants regularly. 

Explorations of Participatory GIS in Three Andea Watersheds in Peru (Ficenec Date unknown) 

This study’s focus was on PGIS to a community-based natural resource management in order to learn 
about how GIS data can be created to facilitate a participatory development process.   It has given an 
empirical evidence of GIS performance in rural participatory resource management, particularly in 
developing countries limited in educational, administrative, communications and spatial data infra-
structure.  The used PGIS tools were participatory resource mapping, sketch mapping, large scale ae-
rial photographs provide a means for linking GIS and PRM.  Enlarged aerial photographs are pre-
sented in village meetings, ground control points from topo-sheet and using GPS. 

The results of the process showed that delineation of features over aerial photos proved to be much 
more time-efficient than walking along the features with a GPS receiver, however, digitising informa-
tion from aerial photographs is much more challenging than uploading GPS data.  However, it was 
also learned that significant barriers remain for the successful application of GIS by existing institu-
tions in a setting such as the Peruvian Andes.  The mapping exercises at the village level allowed 
stakeholders to express the local spatial knowledge explicitly while stimulating interest and fostering 
community dialogue for collective resource management. The process ad its preparation was time-
demanding, especially for first-time GIS users and was influenced by technical constraints and social 
and political context in which technology is applied. 
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3.3. GIS’s related issues 

3.3.1. Some criteria for assessment of participation in PGIS 

According (McCall 2003f), participation is viewed by dimensions of “intensities” – the degrees of 
participation and by “purposes” – the intension/objectives of participation.   

Four intensities can be distinguished, from the least, to the most, 'participatory' level. 

1. Information Sharing:  implies one- or two-way communication between outsiders and local 
communities 

2. Consultation: The outsiders refer certain issues to local stakeholders, for further details, or re-
finement, or e.g. for prioritising.  External agents pre-define the salient problems, before consul-
tation; thus most of the analysis is controlled by outside. 

3. Involvement in Decision-making by all actors: Internal (local) and external actors jointly engage 
in setting the development agenda, identifying priorities, analysing current status, assessing and 
selecting alternative ‘solutions, implementation, and etc.  “Participation is seen as a right, not 
just the means to achieve project goals”.  

A ‘weaker’ version of this degree of intensity is that at least local people are involved in key ar-
eas of decision-making or policy-setting. 

4. Initiating Actions: Independent Initiatives from, and ‘owned’ by, local people who are empow-
ered. E.g. the self-mobilisation of people to perform community activities – this is completely dif-
ferent from simply implementation with their own labour inputs. 

5. Sharing of Benefits is sometimes also considered as a form of participation.  Participation which 
results in receiving material goods & services, e.g. ‘food-for-work’, as incentives.  Further, they 
may not be only material goods, but also political clout or power 

Purposes of Promoting 'Participation' 

FACILITATION: "Participation" is promoted in order to make it easier to introduce an outside pro-
ject/ programme: 

for the FACILITATION of "external" projects. 
To improve external project efficiency 
To facilitate & lubricate outside interventions 
To co-opt communities into supporting an outside project 
To pass (a share of) the burden of costs onto the "beneficiaries" 

MEDIATION: "Participation" is promoted in order to make links between outside projects and local 
people and their priorities: 

in order to MEDIATE between "external" purpose and "internal" demands. 
To increase project/programme effectiveness 
For co-production 
To build up capacity of local beneficiaries 
To modify, guide or redirect outside interventions towards local needs, aspirations,  re-
sources. 
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EMPOWERMENT:  Participation is promoted in order to encourage and reinforce local decision-
making and local responsibilities: 

to lead towards eventual EMPOWERMENT of local peoples.   
As moves towards more equitable social redistribution. 
To empower weak groups in access to, and control over, resources    
To promote people's initiative  

(Carver 2003) used the public participation ladder to evaluate a participatory process.  He followed 
the scheme of public participation assessment as hat of a ladder; the base of which represents zero 
opportunity to participate with successively higher rungs representing increased levels of participation 
and greater public empowerments in the decision-making process.  

Figure 3.1  The public participation ladder (after Aernstan, 1969; Widemann and Femers, 1993, (Carver 
2003) 
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(Laituri 2003) have provide a complex set of criteria and indicators for evaluating PGIS including sets 
of components and coninuum which showing the degree of the components. 

Figure 3.2 Component and continuums of for evaluating PGIS (Laituri 2003) 

  
However, these sets of criteria belong to different way of measurement and are hard to merge into one 
standard set of criteria for assessing PGIS. 

3.3.2. Cultural aspects 

“Culture cannot be precisely defined, for it is something that is perceived, something felt”. (Bodley 
1994 quoted in (Olutimayin 2002)).  The concept of culture in this analysis would simply is “the ways 
of life” which people were born, grown up and develop in its norms and values.   

Culture influence people’s behaviour and attitude and hence, to PGIS, as it “frames the collective 
mind set of a social group, provides values and norm to the group, and acts as the ‘hidden agenda’ 
behind the responses of society to the incoming technology”. (De Man and van de Toorn 2002) after 
some exploration of the linkage of culture and effective PGIS has concluded that PGIS and its tech-
nology depends heavily to the specific cultural conditions of the environment where the technology is 
adopted and diffused.  It explains at deep-rooted level the persistence or welcome when introducing 
the technology.  The explanations are resulted from understanding of two linked processes: “cultural 
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desirability” and “cultural feasibility”, which support GIS at different stages.  The combination of 
“desirability” and “feasibility” influence the adoption and sustainability of GIS in a certain condition.  
Suggestion of carrying further operationalisation and empirical studying should be useful and chal-
lenging (De Man and van de Toorn 2002). 

Besides, Hofstede (1986 in (Olutimayin 2002)) has provided a framework of four dimensions to de-
scribe and examine culture as: Power Distance, Uncertainty Avoidance, Masculinity/Femininity, and 
Individualism/Collectivism. 

3.3.3. Power, Empowerment and Political relation 

Much literature mentioned the important role of politics, power and other social factor in PGIS as they 
them to have great influence on (P)GIS’s success/failure in reality (Miller 1995; Barndt 1998). 

Because geo-information relates closely to power, PGIS has the potential of marginalising and em-
powering.  These processes are occurring simultaneously and are context dependent.  Empowering 
groups through GIS technology can also simultaneously disempower historical leader of that commu-
nity who are uncomfortable with computer technology. The nature of the technology cannot be split 
from the politics and social relations associated with its use.  Therefore, empowering communities 
through the use of GIS will therefore require innovative partnerships between GIS users and grass-
roots community organisation(Harris and Weiner 1998). 

3.3.4. PGIS and its relevance/appropriateness (good practice) 

From its complex concept, question for PGIS relevance and appropriateness on practice ground has 
been raised, especially for (P)GIS being applied in developing countries.  An analysis of the diffusion 
of GIS-related technology for development in poorer countries as well as of technology transfer, tech-
nical issue, data, and organisational issues which have influences on the success/failure of GIS appli-
cation of (Dunn, Atkins et al. 1997)  has concluded that .  GIS technology in some ways may be more 
useful to poor countries since many issues of poverty relate to large scale problems requiring integra-
tion of large spatial dataset; however under appropriate control and with informed use, GIS have the 
potential to contribute positively.  Local knowledge, local control should be incorporated, which em-
phasised on PGIS as it should never be used as a ‘quick fix’ strategy; rather its introduction should b 
slow, with long-term or medium-term training programmes and the design should be relevant to local 
conditions.  Lastly, the authors stressed that GIS should be come a tool in the service of the poor 
rather than a further technological instrument for their control. 

(McCall 2003c; McCall, Dunn et al. 2004a) have summarised that PGIS would meet ‘its claims’ as a 
tool for good practice only when if can meet accountability, legitimacy, ownership, with respect for 
right, equity and competence.  A guideline of consequence in PGIS implementation was provided 
which aimed to help PGIS practitioners be well-prepared for its implementation (McCall 2004b). 

3.4. PGIS as and some PGIS-related frameworks 

A framework for the use of GI in participatory community planning and development(Rugg 
2002)   This research suggested a  “Spoleto framework” emphasizes the intermediary role of geo-
graphic information and its interpretation in processes that basically involve policy makers addressing 
problems affecting individuals living in communities.  In this framework, GI Infrastructure and GI 
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facilitator play role of channelling information about problems of communities to decision makers.  
This framework view PGIS as a communication medium between communities and policy makers. 
 

Figure 3.3  Draft Framework for Participatory GIS (Rugg 2002) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A framework for research on GI-supported participatory decision-making (Jankowski and 
Nyerges 2003) has suggested a EAST-2 model of interaction process in decision-making with support 
from geo-information.  Components and element of the model were grouped into eight constructs de-
tailed in terms of five aspects (the elements of the conceptual domain) that describe significant issues 
for characterizing group decision-making.  The seven premises of EAST-2 describe the relations 
among the eight constructs. 

o Construct 1: Social-Institutional Influence 
o Construct 2: Group Participant Influence 
o Construct 3: Participatory GIS influence 
o Construct 4: Appropriation 
o Construct 5: Group process 
o Construct 6: Emergent Influence 
o Construct 7: Task Outcomes 
o Construct 8: Social Outcomes. 

Though this model does not describe a process of PGIS, in provide a good overview on the relation of GIS 
among social context and its contents.
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Figure 3.4  EAST-2 framework consisting of convening, process, and outcome constructs (including exam-
ple aspects) plus the respective premises provides a conceptual map for understanding a participatory de-
cision process (Janowski and Nyerges 2003) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

These frameworks provide some visualisation of GIS/PGIS in the relation with social factors, com-
munities, decision-makers and how PGIS can influence society and be influenced back. 



PGIS’S  RELEVANCE, APPLICABILITY AND CONDITIONS IN LOCAL RURAL DEVELOPMENT: A CASE STUDY WITH VILLAGE 
DEVELOPMENT PLANNING IN BACH MA NATIONAL PARK BUFFER ZONE, VIETNAM 

17 
 

4. Bringing PGIS to the field: methods 

This chapter describes the research strategies and methods.  It was carried out in as a form of a quali-
tative participatory action research.  The ‘action’ was involved by a case study on PGIS applied in 
village development planning for a forest-dependent community in Central part of Vietnam.  ‘Action’ 
also meant the researcher actively involved as one actor in the development process.  The ‘research’ 
of the study was the observation, note-taking and interview which served as analysis tools towards all 
details happening during the process of the study case.  It also indicates that the research was ex-
tended further by looking into other experiences and lessons learnt from other cases. 

This chapter will provide some description about: the study area – Loc Tri commune, Phu Loc dis-
trict, Thua Thien – Hue province, Viet Nam, further details of the research strategies, the important 
technical processes and major used material and equipments.   

It is noticed that though the whole research process could be divided into three main periods: ‘before 
fieldwork’, ‘during fieldwork’ and ‘after fieldwork’, the chapter will focus on explaining for the two 
later periods because they provide major steps of arriving to the research outcomes due to the partici-
pation-oriented nature of the research.  Before fieldwork, the preparation was mainly for building up 
the research concepts, problems, strategies and a sketched research agenda, as well as for practical 
preparation of the fieldwork. 

An overview of the whole research procedures is presented in the ‘Research methods framework’ as 
in Figure 4.1 
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Figure 4.1  Overview of research process and methods 
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4.1. Loc Tri commune – looking for prosperousness 

Loc Tri – unlike as its name means “the remained prosperousness” – is one of the less prosperous 
communes of Phu Loc district.  Although located closely to rich natural resources of “golden forest, 
silver sea”, the commune still has to face certain stormy dilemmas which lie behind the peaceful look 
of the beautiful nature. 

4.1.1. Natural characteristics 

Geographical location 
The commune is located in the buffer zone of Bach Ma National Park.  It’s the only commune that has 
a part of it located within the park and this particular characteristic makes Loc Tri a focusing target in 
planning process for development activities.  It borders to other communes - Loc Dien, Huong Loc, 
Hoa Bac, Loc Binh - and Phu Loc town in the land territory, and shares the lagoon area with Vinh 
Hien, Loc Binh communes and also with Phu Loc town.  The commune has its location spreading 
long from forest area into the lagoon which is connected to the East China Sea.  

Natural Resources 

The most major natural characteristic of the commune is about its richness in the diverse natural re-
sources: it has forest resources, sea and lagoon resources, beautiful landscape, and is surrounded by 
Cau Hai River and Rui River.   The commune total area is 6294 ha, with 3060 ha of forest land, 357 
ha of agricultural land.  However, 51% of the total commune area belongs to the management of the 
National Park.   

Rainfall is another problem in the areas.  It is located in one of the most humid places in Vietnam with 
approximately 8000 mm rainfall each year, unevenly distributed in the year.  Most of the heavy rain-
fall is between September and December, which quickly bring the water from the high Bach Ma 
mounts down to the basin of the two rivers and causing domestic flooding to many villages such as 
Trung Phuoc and Hoa Mau villages many times in every year.   March and April are the driest months 
but even during that time humidity is rarely lower than 75 percent. 

Agricultural land is constrained as the total agricultural area is 357 ha of which only 80% is rice field.  
However not all of this rice field areas can give two crops per year because of irrigation problem.  

4.1.2. Socio-economic situation  

According to the most recent inventory data from the commune’s administration, its total population 
is 1573 households with 8779 heads which leads to density of the whole commune as 140 peo-
ple/km21.  Among 1573 households, 11% of them are listed in the lowest wealth ranking category, 
71% are under poor to medium category, and 18% are in better-off category.  Yet, these numbers do 
not reflect much about poverty situation, because the big gap between those in the very poor group 
those in the better-off situation.  Also there is not clear cut among the majority of population, which 
mistaken the poor household into the same group with those are at medium economic status.   

General economic situation is in a critical time because of raising needs and constrained resource ac-
cess.  Unlike many other poor areas, Loc Tri is a gifted commune by the richness of natural resources 
for having: forest, sea, and a great area of water bodies.  However, since the National Park is officially 

                                                      
1 Source: Loc Tri commune, Administrative Office, collected date: 28 September 2003 
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founded in 1984, access to forest has become limited and illegal.  The central-control land-use and 
land-titling policies leave only bare and degraded areas accessible to farmers.  In order to make use of 
them, farmers need either the information on different possible schemes/models or money to convert 
the fallow area into forestation or both of them.  At the forest side, many villagers living just next to 
the sea but they do not know how to make profit from fishery as most of them are farmers who origi-
nally live on water-paddy rice cultivation.  Though the lagoon is close but investment for prawn culti-
vation field is expensive and most of farmers can not have the ability to afford for building this prawn 
cultivation field as well as investing on prawn breeds etc. On the other hand, all farmers here are 
highly depend on both forest and sea products for their daily consumption: foods, fuel-wood, housing, 
fishing-boats etc.  This situation creates a big constrain in accessing to forest, land and sea resources 
and thus consequently leads to poor income and low-living standard of the people in the area. 

Income generation activities are mainly rice production, husbandry, small enterprise, local services 
and forest products collection (fuel wood, NTFPs etc.).  In some villages, a new form of income gen-
eration has been activated as “eco-tourism” at some tourist spots of the National Park, as in Khe Xu 
village for example.   

Fast growing population, non-growing land, reduced resource access, these lead to a common problem 
in all villages – vast unused labour.  Every year, about 150-200 people migrate to other provinces to 
work as construction workers, carpenters etc (for men) and garment workers and house-maids (for 
women/young girls). 

Health care is at the basic level as in other rural area: there is one commune health care centre with 
basic equipments and one health worker.  The commune has two kinder garden schools and one pri-
mary school with 27 teachers, which serve more than 1000 pupils.  There is a proportion of children 
who do not go to school, which mainly resulted from economic constrain of the family. 

Figure 4.2 Location of Bach Ma National Park and Loc Tri commune2 

                                                      
2 Source: Tropenbos’s website: www.tropenbos.nl  
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Figure 4.3  Bach Ma National Park: core zone and buffer zone3  

 

4.2. Research strategies – a focus on participatory action research (PAR) 

Because focus of this research is on the social aspects of technology application in grass-root proc-
esses, main research strategies are: participation-oriented, qualitative participatory action and re-
search, and using experiences inheriting from literature resources.   

Participation-oriented research – toward a mutual learning process 

This strategy is aimed to ensure participatory nature of the research as has defined: “participatory re-
search is a process through which members of an oppressed group or community identify a problem, 
collect and analyse information, and act upon the problem in order to find solutions”.   

                                                      
3 Source: Vu Tien Dien (2004). Susceptibility to Forest Degradation: a case study of the application of Remote 
Sensing & GIS in Bach Ma National Park, Thua Thien Hue province - Vietnam - Unpublished MSc thesis. Natu-
ral Resources Management. Enschede, ITC: 71. 
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This participatory manner of researching matches well with the approaches of grass-root development 
activities that have become popularised in rural areas – Participatory Rural Appraisal whose one 
stressed distinguishable principle is about sharing knowledge between outsiders and insid-
ers(Chambers 1994).  

Following this strategy, the research was designed in a loose form.  Flexibility and open-mindedness 
were stressed from the beginning of the fieldwork to ensure rooms for participation.  A proper learn-
ing attitude towards local people and authorities was appropriately maintained.  Though local com-
munities did not participate in designing the research, their needs and interests were set as priorities in 
deciding the content of PGIS exercises, and hence the research could benefit both the researcher and 
local communities.  However, finding a good compromise for a win-win situation was not easy.  This 
mutual learning process could be well expressed as the quote:  

“We both know some things; neither of us know everything.  Working together, we will 
know more, and we will both learn more about how to know” (Maguire in(Selener 1997)). 

 
Qualitative research  

This research is an exploration research which based on a case study of a participatory local planning 
exercise.  The researched was not about a ‘fixed’ object for implicit measurement, but about a process 
of dealing with people, which was very dynamic, explicit and hard to measure in quantitative scale.   
Therefore, its measurement, and sets criteria and indicators are qualitative and explicit.  

For example: measurement based on observation, interviewee’s opinions, measurement of participa-
tion with active participation, intensive participation; measurement of empowerment: ability of mak-
ing choices and influencing decision-making process. 
 
A double role 

An important aspect of a participatory action and research is the combination of ‘acting’ and ‘re-
searching’.  In this research, I had to act as a ‘consultant’ in village development planning and GIS 
application in order to facilitate the process, and at the same time to play the role of a researcher by 
keeping a constant observation to all details, memorising connected issues and events, questioning 
and finding answers etc.  This was a hard work because it required very strong conscious about every 
details happening during the process as well as a conscious of true mixing with local communities.  It 
is true to say that acting tests our idea, and by acting with an interest based on thinking and feeling, 
we could achieve very fruitful way of learning, which indeed coincide with the purpose of scientific 
research. (Selener 1997) 

 
Practical experience plus literature support 

However, as it was a participation-oriented research, the case study faced many uncertainties and 
therefore led to many changes in the research details.  In additional with almost zero availability of 
secondary information on the study area before fieldwork, this approach limits the possibility of doing 
a case study with best preparation.  Moreover, within the scale of a MSc research, time and resources 
were limited to carry a long standard participatory research, it was not possible to provide insight to 
understand all social aspects of PGIS which was an important main objective of the research.  A com-
bination of practical experience and literature records was used to compliment each other: contribut-
ing the new findings and inheriting experiences and lessons that have been concludes by other authors 
in the same field and in similar context (which is rural development in this particular research)  
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4.3. A combination of Participatory Village Development Planning (VDP) & 
GIS tools application 

The research was conducted on the field with two main set of tools: PRA tools which are used for a 
Participatory Village Development Planning workshop, and GIS tools.  They are used in a combina-
tion which was purposely organised from the preparation period of the research to compliment the 
strength and weakness of each other.   

4.3.1. Participatory Village Development Planning: 

This planning approach has been applied in several forms in Vietnam during the last five years.  How-
ever, within the limited scale of time and resource of this research, it was not possible to conduct a 
lengthy sophisticated Village Development Planning process which would require much longer time, 
material and institutional support.  Moreover, the topic was adopted into the research only on the 
study site when not much methodology preparation could be made, and it was very new form of de-
velopment activity as there had been no village development planning in the area before, as well as 
GIS application at village level.  These constrains forced the participatory planning process to be as 
simple, yet efficient as it could be.   

The PVDP in each village was conducted in four main sessions:  

i) A preparation meeting to explain the purpose and content of the study, to dis-
cuss on practical issues e.g. time and timing, venue and participants. 

ii) Problem identification and analysis: to particularly assess the problems in the 
village and analyse their relation among each other. 

iii) Solution identification and analysis: to look for opportunities and possible solu-
tions for problem solving based on the strength and weakness of the area. 

iv) Strategy planning: to decide on the sequence of possible interventions by giving 
priority to each solution.  This was done on the basis of the problem analysis in 
combination with a on-site analysis and discussion during the transect. 

Basic traditional tools of PRA were used including: brain-storming, making problem tree, sketch 
mapping, transect walk, solution analysis, priority ranking and semi-structure discussion/interview. 
(See Appendix 5 and (McCall 2002)) 

4.3.2. Main used GIS tools 

Criteria to select GIS tools for supporting VDP are: the device should be portable, compact, and mo-
bile e.g. i-paq, GPS; the materials should be available in at local condition e.g. participatory mapping 
on transparencies; a reasonable medium for interactive participation of a group such as the laptop 
screen. 

i) Mobile GIS: a system of a GPS connected to an i-paq, using a Mr.SID file and ArcPad 
software to recognise the area and to record points, polylines and polygons on the field 
and directly have data stored as a form of GIS.  Functions of mobile GIS could be much 
more advanced, however, in this research it was used for purpose of: location orientation 
at the beginning stage, and record the location and area of problematic sites in the village 
which also closely linked to the development activities.  Recorded data were under forms 
of points, polylines and polygons.  This tool was ‘technically tested’ during preparatory 
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phase to give location orientation of the village and used in combination with the transect 
walk. 

ii) Participatory mapping: this tool was applied in two ways: mapping on the laptop screen 
and mapping on transparencies.  It includes an interpretation of a satellite image photo of 
the area and marking main categories of land-use types in the area, and recognising the 
location for development interventions.  This tool was used in combination with the strat-
egy planning step. 

iii) Sketch mapping: though it was not a computerised tool and is counted as a PRA tool, it 
was considered as an important step to learn about local mental map before they were ex-
posed to the mapping exercise with satellite image photo. 

Secondary data collection 

Social-economic information about study areas were collected as secondary data from two sources: 
the commune centre and the Community Forestry Department in Bach Ma National Park.  This infor-
mation was mainly used to describe about the study area in the earlier part. 

Literature was an important source of qualitative opinion support.  The searching on internet and from 
the library of ITC provides numerous amounts of literature that were useful for this research. 

In this research, several maps were used as coming from source: Mr. Vu Tien Dien – staff of Vietnam 
Forest Inventory and Planning Institute. 

4.4. Data analysis 

Process analysis 

The analysis was based on ‘process analysis’: analysis of consequences of the steps and events hap-
pened along to understand the cause-effect relationship among researching elements, then arrive to the 
first finding. 

Because there is no available set of criteria for assessing PGIS’s relevance to development context, a 
selection of criteria was made based on findings and suggestions from literatures including (Quan, 
Oudwater et al. 2001; Minang 2003; McCall, Dunn et al. 2004a).  Justification/criteria of indicators 
are based on a guideline of criteria and indicators from (Dopheide, Verplanke et al. 2002). 

Observation notes and interview data were analysis in a form of content analysis: coding key terms 
and concepts.  However, no quantitative analysis of these terms was made.  The analysis was done in 
as a qualitative analysis.  For some factors, analysis was made based on a combination of both quanti-
fied and qualitative indicators: the learning attitude of local people was analysis by observation on 
qualitative interaction “interested” “doubtful” and “not interested”, however with the number of peo-
ple fall into each category can be quantified easily.  This methods is well-supported by Chamber 
(2002). 

Map processing and analysis 

The map process and analysis was done based on two set of collected geo-information data sets: 1) 
data collected from mobile-GIS and data collected from mobile GIS (on paper and computerised 
files).  Several steps were taken before these two map sets were merge and combined as it is shown in 
Figure4.4 below: 
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Figure 4.4 Process of PGIS mapping and analysis  
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4.5. Materials and equipments 

a. Materials 
o Satellite image: Landsat7-ETM+, image acquired on 21 April, 2003, processed in 

ERDAS imagine 8.6 (geometric correction and colour composition).  Printed copies 
to field at scale of 1:50,000. 

o Road map: shapefile format, source: informatics department, Bach Ma National Park 
b.   Equipments and software 

o 01 Laptop , ArcPad 

o 01 GPS set + I-pad 

o Digital camera 

o Other stationeries for participatory exercises. 

o Post fieldwork map processing in AcrMap/ArcGIS 

4.6. Limitations in this study 

,This study was constrained by a number of factors during the whole research process due to the lim-
ited scale of a MSc and unexpected events that happened. 
 
In preparation period 

� Very little information about the study area was found during research preparation period.  
The lack of basis information on study area: social conditions, social needs etc. have brought 
many unanswerable questions before the fieldwork. 

� The research strategy of participatory-orientation requires an extent of courage to deal with 
uncertainties and changes during fieldwork.  This was reflected by the changing focus of GIS 
application and led to lack of proper preparation to the new topic. 

On site period: 
� As the study was carried out as a field test of a research topic, yet the on-field activities re-

quire a team-work corporation in participatory process as well as real PGIS practice.   
� The time for on-field activities were too limited for a PGIS test.    
� The study area size is small and data of interview is not large enough for making a quantita-

tive measure/statistical test 
� Weather season during field work was not favourable: rain was continue for whole week and 

caused flooding in some village, hence caused delay and cancellation of PGIS sessions in Hoa 
Mau and Khe Xu villages.  

� Technical reliability of used equipment was not high.  I-paq/GPS cable connector often broke 
up. 

Processing period: 
� Analysis observations and interview data was mainly based on qualitative opinion.  Because 

of small size of collected data sets, and lack of methodology preparation before fieldwork, no 
quantitative analysis for social science was possible to apply.  Therefore, conclusions of the 
research are more subjective than those drawn from a statistical analysis. 
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5. The facts and truth: some findings 
about PGIS process   

In this chapter, outcomes of the research are presented including the planning process of itself and the 
plans that had been made at the extent of their practical possibility because the focus of this research 
is not in the output of a complete village development plan, but to test the application of PGIS in the 
process.  Literature evidences that have come only after the fieldwork period will be used to support 
the weakness of research which caused by time and resource limitation.   

5.1. Participatory Village Development Planning using GIS – the case study 
in Loc Tri commune, Bach Ma National Park buffer zone (for objective 1) 

Because the focus of this research is not in the output of a complete village development plan, but to 
test the application of PGIS in the process, outcomes of the research are counted as the process of 
planning and the plans that had been made at the extent of their practical possibility. 

The process of local planning using GIS was carried out in main three phases: the preparatory phase, 
assessment phase and action phase.  In each phase, beside the classical PRA tools of VDP process, 
GIS tools applied as a form of attachment in participatory tools.  In Table 5.1 below, the ‘grey-
shaded’ boxes imply the differences of using GIS tools in VDP from a normal classical PRA work-
shop. 

Details of analysing the process were about the purpose, applied tools, and interactions of participa-
tion and technology in each step.  

Due to limitation of the study, not a full VDP could be followed up.  The Action phase of the VDP 
including the steps such as ‘plan approval’ or ‘activities implementation’ requires much longer time 
and more resources to be carried out.  Therefore, the ‘yellow-shaded’ boxes in Table 5.1 show the 
later steps of VDP that could not be held in this study, yet they likely receive certain impacts from 
PGIS’s support.   
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Table 5.1Summary of the process of PVDP using GIS 

  Steps Tools used Outcomes 

Working authorisa-
tion 

Social skills Authorised paper to work in 
villages 

Getting in contact with vil-
lage leaders 

Observation  

Informal interview 

Selected target villages 

Preparatory 
phase 

Preliminary survey 

Mobile GIS Point maps showing location 
of all villages 

Ice-breaking Preparation     
meeting SI reading exercise 

Motivation to participate 

Working agenda 

Current situation analysis Advantages and disadvan-
tages of the village 

Problem tree analysis Village Problem Tree 

Problem analysis 

Sketch map Village Sketch Map 

Solution finding A set of solutions 

Transect walk  

Assessment 
phase 

Solution analysis 

Mobile GIS 

Point maps, Polylines and 
Polygones maps showing 
positions of different devel-
opment solutions 

Solution priority ranking Solutions ranked at their 
priorities 

Strategic Planning 

Participatory mapping on 
paper/screen 

A map showing location of 
development plans 

Plan Approving Use of map to support 
decision-making process 

 

Implementation of 
Plans 

Use of map for activity 
implementation 
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Action phase 

Monitoring and 
Evaluation (M&E) 

Use of map for participa-
tory M&E 

 

From Table 5.2, we could see that there was involvement of GIS using in all phases of the planning 
process in parallel with fundamental PRA tools.  Each phase will be described in details about its 
process and how local people interacted with GIS technology. 
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5.1.1. Preparatory phase 

The preparatory phase was aimed for two main purposes: a) reaching the villages including getting 
authorised get into the villages and to explore their geographical, social, cultural conditions, people 
and in turn to get myself being known by the local communities including the authorities and the 
villagers; and b) carrying out a preliminary survey for target selection. 

a) Reaching the villages 

In order to get into the villages, a permission letter must be issued by the commune authorities.  This 
means my research and I must be recognised by the commune authorities.  The conditions for being at 
this stage were: being introduced officially by a higher level of authorities, in this case, the introduc-
tion letter was provided by the National Park, and having a clear presentation of the study’s purposes 
and activities to the commune authorities. 

It was difficult for me to be introducing myself to the local authorities as a young woman who comes 
from the capital city and asking them for a meeting while so many events were happening in the areas 
e.g. meetings, visits, reports.  I had to contact the Women’s Union as the first step in approach the 
commune authorities, with three reasons: a) the commune authorities were too busy and did not have 
time to give me an appointment, b) I feel more comfortable and confident in working with the women 
due to my experiences of working with women group at grass-root level, and c) the women organisa-
tion is more available, warm-welcoming and easy to approach. 

The meeting with the Chairperson of the Commune Women’s Union – Mrs Thi – were very produc-
tive.  She helped me to make an appointment with Commune Management and provided me basic in-
formation about all villages in the commune including approximate geographical location, general 
socio-economic situation, contact persons and the way to reach the villages. 

The process of approaching the villages is summarised as below: 

Figure 5.1 Process of approaching grass-root level 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1 shows two main types of organisations that exist in the formality procedure process: formal 
institutions as the ‘hard structure’ that I had to get through: from higher level of authorities to lower 
one; and informal institutions ‘soft structure’ that ‘channelled me through the process and helped me 

National Park Authorities 

Commune Authorities 

Commune women’s Union 

Villagers/informants 

Village leaders 
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to reach/approach the ‘hard structure’ more smoothly.  In my particular case of the research, this in-
formal institution is the Commune Women’s Union.  However, in generalised context of rural devel-
oping countries, they can be other organisations such as CBOs/civil organisation (Farmer Association, 
Youth Union etc.), or a connector organisation such as Project Office, NGOs, liaised contacts depend-
ing on the topic or professional area of the GIS’s application process 

b) Preliminary survey 

The preliminary survey was carried out to select the target villages.  Certain criteria to for target vil-
lages were mainly based on the geographical identities in relation to forest and the friendliness of the 
village authorities.  More detailed of the criteria and survey results are presented in Appendix1. 

Due to the initial intention of doing a livelihoods analysis applying PGIS which was still available till 
this stage of the study and because in livelihoods study in a National Park buffer zone, the research 
target was on forest-dependent groups.  Therefore, criteria for selecting the villages were based on the 
relation of the population to forest area and its extent of forest-dependence  

Participation in this period was very low.  It was possible to discuss about village selection with only 
one technical staff of the National Park.  Participation from commune authorities was almost impossi-
ble because of the relational distance between the researcher and local authorities in this beginning 
stage.  

Four out of eight villages in the commune were selected as target villages:   

Khe Xu village was selected because it is a very unique village as it is the only village located within 
the area of National Park.  Though administrative area of the village is large, most of this land belong 
to the Park and therefore is not under the management of local people and they don’t have legal access 
to make use of this land.  Village population is small but is the only village doing ecological tourism 
scheme (receiving foreign tourists to stay within the village).  The Head of village was very hospita-
ble, open and active and this promised a good collaboration. 

Hoa Mau village was selected because of its close distance to forest, medium hospitality from the vil-
lage leader, and various activities on income-generated activities e.g. carpenter, ecological tourism, 
NTFPs collection. 

Phuoc Tuong village was selected because of close location to forest, its unique location which is near 
to both sea and forest, and very warm hospitality from the village leaders. 

Though Trung Phuoc village’s leader did not give a very warm welcome to the researcher’s offer for 
participating in the research, it was selected because the village is at large area, with big population 
and close location to forest area. 

5.1.2. Assessment phase 

This phase was taken place in many small steps: preparation meeting, problem analysis, solution 
analysis and strategic planning.  Details on purposes, used tools, outcomes, obstacles and interaction 
of people with GIS tools in each step are described as below. 

Preparation meeting (ice-breaking) step 

The purpose of this step is to create a good person-to-person understanding for me and the village rep-
resentatives who are going to take part in the coming up sessions.  I also needed to make a clear ex-
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planation about the contents of the exercise, main concepts and tools that will be used.  For example: 
explaining about concepts of participatory approach in planning, bottom-up process and GIS.  It was 
noted that explaining about GIS to farmers/villagers was not always easy. 

The tools were used in this step were ice-breaking introduction, interactive discussion, and a simple 
satellite photo interpretation on the image of the area.  

At the end of this step, the local representative should be clear, well prepared and motivated for what 
they are going to do the in next coming three days.  A detailed working agenda for the following 
days/sessions should be made which fit in the schedule of all/most participants so they can arrange 
their time and family activities. 

In this step, the difficulties for me was to ‘break’ the wall in getting to know people, to remember 
their names, to address them with proper word in local language, and to understand and start using 
some local dialect in our conversations.   

It was interesting to see the reactions of people in the satellite image reading.   Two main criteria of 
attitudes happened in this exercise were about showing some extent of interest and showing some ex-
tent of understanding.  Observation combined with interview results showed number of people who 
participated in preparation meetings in three villages (with total number of 24 people) fell in each 
category as in Table 5.2. 

Table 5.2  Interaction of participants to satellite image reading 

 Understand Half-understand “Have no idea” Total 1 

Interested 4 2 7 13 

Doubtful-looking 0 4 4 8 

Not interested 0 0 3 3 

Total 2 4 6 14 24 

The figures in the table above show that the number of people who were interested in the exercise 
dominant the total of people who were doubtful and not interested.  At the same time, most of them 
did not understand the image at the first place, some half-recognise and some could recognise differ-
ent areas and objects very quickly.  Those who “had no idea” of the satellite image reading conse-
quently became doubtful or losing interest in the session, yet half of them remained as very interested.  
When answering the question “why you were interested?” in the interview, they said that because they 
were curious to know what it is.  In my observation, people who recognised the area would explain to 
others and they were very excited.  This shows a community of learning through a process of working 
together. 

The interview analysis gave several reasons for most of villagers did not understand the satellite im-
age.  They were confused by the small scale of the image and its false colours.  What would make 
them to recognise the map more quickly were to show them the overlay of the image with other map 
such as road map, or to give them some hints on an typical object and on one colour of a land cover 
type e.g. cyan line shows the national road, dark blue line is river, or brown colour is forest.  The in-
terview answers also pointed out that the villagers were interested and impressed with this exercise 
because it was a very modern technology - something totally new that they had never seen before.  In 
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Phuoc Tuong village, it was even seen as “a great fun – a good entertainment”.  They also admitted 
that the image reflected very closely their area and they really admired it.  All people who were not 
interested said that it was because they did not understand the image and the computer. 

This new, mysterious and colourful-looking satellite photo created curiosity and motivation in villag-
ers who were very keen to learn about the modern technology to participate in the next sessions. 
Through this learning process, I also got closer to the villagers because of the interaction and a certain 
level of gained trust/respect. 

Problem analysis step 

This step is aimed for both local people and the outsider to review the overall situation in the area to 
identify their opportunities, problems and the relations among them.  It was noted that the whole exer-
cise was to focus to village development and local planning; hence issues concerning natural re-
sources management e.g. agricultural land use, forest management were more stressed at and further 
discussed than issues of social problems.  However, it was aware that there could be a linkage among 
them e.g. the shortage of agricultural land and lack of access to forest resources resulted to large pro-
portion of jobless population, which consequently yielded to labour immigration to big cities such as 
Da Nang or Ho Chi Minh city4.  

The step was carried out by having group discussion, brainstorming on current situation, problems and 
opportunities.  The problem tree analysis tool was used to review the problems in their cause-effect 
relations, and a sketch mapping exercise was done to visualise the problems in their spatial relations. 

Problem analysis in Trung Phuoc village 

Trung Phuoc is one of the villages located adjacent to forest are of Bach Ma National Park.  The vil-
lage has 156 households among which only 6 live on prawn cultivation and the rest is dependent on 
water-rice cultivation.  The village has advantages of its location which is close to both forest and sea 
(lagoon) areas and a large area of unused shrub land near the forest. 

However, there are more problems in Trung Phuoc village than its advantages.  The most concerned 
problem is in agricultural land.  The total area of rice field in the village is 31.6 ha.  Average area for 
each household (with average of five heads per household) is 0.2 ha.  Yet, many areas of the rice 
fields are unusable because of being ‘salty’ by the invading flooding from the lagoon every year.  Wa-
ter management for the rice production is not under farmer’s ability and irrigation service is not suffi-
cient as some irrigation dams and dikes are not made from stable material and therefore need to be 
rebuilt every year.  These difficulties lead to low rice productivity which is only two tons per hectare 
per year.  Forest is the second important natural resource in the village.  Forest land for home garden 
in each household is very scattered.  Though the villagers are responsible for forest fire protection and 
illegal logging but they do not have the rights to make benefit from forest.  Yet, the villagers are heav-
ily dependent on forest resources - which have been strictly restricted - for fuel wood, timber and non-
timber forest products (NTFPs).  This leads to low income level and jobless situation.  Consequently, 
many people have to immigrate to big cities for jobs e.g. being industrial garment workers, building 
workers, and house-keepers.  Because of shortage of fuel wood, villagers are looking for solutions of 
alternative energy.  Other natural resource such as drinking water is also in constrain as water most of 
the wells in the village is sour and need some processing.  Infrastructure system of the village is very 

                                                      
4 Source: PRA data from Phuoc Tuong village, date 8 September 2003 
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weak: there is no electricity line, domestic roads are in bad conditions.  Especially, the women’s union 
stressed on the need of having a kinder-garden school in the village. 

Below is the problem tree showing the relations among the problems.   

Figure 5.2  Problem tree in Trung Phuoc village’s PRA 

 

 
 
 
 
 

 

 

 

 

 

It was observed that the men were giving more emphasis on issues of grazing land, roads and irriga-
tion whilst the women emphasised on the importance of kinder garden school and the poor drinking 
water supply which closely related to health issue. 

The main obstacle in this step is the power holding way of meeting in the villages.  Village authorities 
are more suspicious when discussing about problems in the village.  In Phuoc Tuong village, village 
authorities refused to have brainstorming on the problems of villagers.  The suspicion could be re-
sulted from lack of trust and understanding which was partly due to poor explanation of the facilitator.  
Timing was an important issue because in all villages, farmers could not spend too many hours for a 
session of PRA.  For example: meeting time in Phuoc Tuong village started from 7.30 am and not ex-
ceeded lunch time while or meeting time in Trung Phuoc village started mostly from 2.30 pm and 
could last until evening.  However, because there was no electricity in the village, working in evening 
with oil-lamps were not productive and distracted. 

In this step, interactions of villagers with GIS tools happened during sketch mapping exercise.  Obser-
vation in all three villages showed that participation in sketch mapping was not always even.  In 
Phuoc Tuong and Trung Phuoc villages, all participants actively involved and contributed to sketch 
map while in Khe Xu villages, only the Head of village took charge of making sketch map.  However, 
the sketch map in Phuoc Tuong village was not as detailed as the one in Khe Xu village.  This was 
explained by the degree of ‘being serious’ in participating in the exercise of the participants.  Specifi-
cally, the sketch map in Phuoc Tuong village was made at the end of the morning, very close to lunch 
time when people were distracted to go home, so they rushed finishing the work, while in Khe Xu vil-
lage, the Head of village took more time in the afternoon to carefully make the sketch map in details. 

From the interviews, all participants said that making sketch map was both easy and difficult.  It was 
easy because “the map is always in our mind” and they could easily work with pen and papers.  But it 

Salty rice 
fields 

Insufficient  
irrigation service 

Unstable irrigation 
dams 

Low rice productivity 

Low Income 

Jobless 

Lack of grazing 
land 

Lack of access to 
forest 

Lack of fuel-wood 
resource 

No kinder-
garden 

Lack of drinking 
water 

Poor domestic 
roads 

No electricity 
system 

Immigration to 
big cities 



PGIS’S  RELEVANCE, APPLICABILITY AND CONDITIONS IN LOCAL RURAL DEVELOPMENT: A CASE STUDY WITH VILLAGE 
DEVELOPMENT PLANNING IN BACH MA NATIONAL PARK BUFFER ZONE, VIETNAM 

 34

was also difficult because they did not know the exact shape of the areas.  However, it was useful to 
have the sketch map in their analysis because it represented the problems in visualisation and showed 
the geographical/spatial relations among them.  With the sketch map, villagers could clearly explain 
and demonstrate their problems with more confidence.  Interview data also pointed out that sketch 
mapping was an important preparation step for participatory mapping as it provided hints and orienta-
tion for villagers before they could map on computer or on the satellite image photo. Through the 
process of making sketch map, participants including both local people and outsider learned about 
current situation in the village and the approximate spatial location of each issue.  For example in 
Trung Phuoc village, many people who live nearer to forest did not know about the areas of salt-
invaded rice field; participants also learned about the boundary of their village through discussion 
with village authorities.   

In the sketch map presentation, local people decided themselves upon what symbols and in what col-
ours they want to present certain subjects.  Categories of mapped subjects were also decided by them, 
which later on were explained in the legend of sketch map.     

Figure 5.3  Sketch map of Trung Phuoc village 

 

 

Solution analysis step 

By using solution-oriented approach, the purpose of this step is seeking for solution based on avail-
able resources to overcome problems which were scanned in the previous step. 

Through discussion and based on the village problem tree, a set of solutions were identified making it 
a solution tree.  A transect walk were made afterward to give all participants a review on the overall 
situation of the village: its available resources, locations and current status of problematic sites and 



PGIS’S  RELEVANCE, APPLICABILITY AND CONDITIONS IN LOCAL RURAL DEVELOPMENT: A CASE STUDY WITH VILLAGE 
DEVELOPMENT PLANNING IN BACH MA NATIONAL PARK BUFFER ZONE, VIETNAM 

 35

Activities            Priority 

Building concrete irrigation dam  1 

Developing farming systems  2 

Building a kinder-garden   3 

Improving domestic roads   4 

Building a gravity system of water  
supply from forest   4 

their potential solutions.  The mobile GIS was used in this step to record different sites into maps and 
make on-site measurement e.g. area of a potential farm, the length of the very bad quality village road 
that needed to be fixed. 

Because of the out door session - transect walk, interaction of people in this step was more active.  
However, local people did not ask or pay much attention to mobile GIS on how GPS and i-paq work 
but were more concentrated to practical issues: which way to go to have a more comprehensive view 
of the village, what potential in each on-stop site.   After the transect walk, local people said that they 
learned a lot about their own village: the village boundary, village potential for long term develop-
ment etc.   They were highly impressed by how mobile GIS can give very accurate calculation of the 
field or the road.  This also brought much of trust in this first-time-ever-seen technology to them. 

Mobile GIS combined with transect walk made a productive and well-informed analysis process.  It 
combines both advantages of spatial accurate calculation and local knowledge.  The equipments are 
fairly compact and easy to carry along.  However, several problems might occur and needed to pay 
much attention such as the battery of i-paq and GPS, the connection of the cables that connect GPS to 
i-paq.  It was noted that any technical problem, even just a small one, may result to big delay for the 
whole transect walk which would have negative impact on the participation, bring up frustration from 
waiting time, and subsequently would lead to losing trust.   

5.1.3. Action phase 

Strategic Planning step 

The purpose of this step is to filter the identified solutions to focal activities based on critical needs of 
the villagers and available resources.  These make a foundation for the village development plan 
whose development activities are presented on a map. 

From the set of all solutions identified in solution analysis step, focus activities will be selected based 
on the needs (discussed in the problem analysis step) and the potential (discussed and reviewed in so-
lution analysis step) of the village.  A priority ranking sheet was made in order identify the extent of 
importance of each activity, which would contribute to decision-making process from the funding 
agencies.  Since it was made in purpose that only spatial-related development activities were focused 
in, these activities later on were mapped on the base of the satellite photo either on paper or on the 
laptop screen.  These participatory mapping exercises resulted to a map showing location of the focus 
activities of village development. 

Development activities in Trung Phuoc village and their priority rank 
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There could be many obstacles in this step.  From the participation perspective, many villagers did not 
have enough patience to continue attending the workshop.  A continuous programme in three or four 
days was very long for farmers who must take care of many household activities.  In Trung Phuoc vil-
lage, it was very difficult to fix a day in agenda that would fit the schedule of all participants who 
wanted to continue the workshop.  From GIS technical perspective, the most common problem was no 
electricity in the village and therefore the laptop was not able to be used.  Delineating village bound-
ary was not always clear because local people were afraid of making conflict by putting the boundary 
into their neighbour village. 

Interaction of people in this step was very active because they have to give their own opinions for so-
lution priority ranking and defend them to the others.  For example, in Trung Phuoc village, the repre-
sentative of Women’s Union convinced all the men about the importance of having a kinder garden 
which would support women’s participation in more socio-economic activities.  They were very ex-
cited to do the mapping exercise in both cases of mapping on laptop screen and of mapping on trans-
parencies and satellite paper photo. 

As it was mentioned earlier, due to the conditions and limitation of this research in time and re-
sources, the steps for plan approval, implementation, monitoring and evaluation were not able to be 
followed up.  However, it was attempted to predict a in a certain extent of how PGIS products will 
influence decision-making process by map displaying on computer/i-paq to the authorities.  However, 
the limited options in presenting maps in ArcPad had not fully expressed the strength of these visuali-
sation products as the properly processed ones could do. 
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Figure 5.4  A resulted map from Village Development Planning using PGIS tools 
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5.2. Assessing the relevance of PGIS in a VDP (for objective 2)  

“Relevance is a direct connection of something to a subject or a problem being discussed or consid-
ered”.  This connection can be seen from different perspectives such as connection by process/time, 
connection by nature, connection by necessaries, and connection by impact and effectiveness. 

(Quan, Oudwater et al. 2001) have mentioned some criteria of GIS application’s relevance as below: 
� The relevance of spatial dimension analysis (connection by nature – from technical aspect) 
� Demand/need for the application of GIS (connection by necessaries of GIS) 
� Value/use of results from using GIS (connection by impact/effectiveness of GIS) 

However, all these criteria were merely focus on the technology side of GIS application in general, 
not particularly on PGIS.  Therefore, additional criteria were added to emphasis on the participatory 
aspect of PGIS as below: 

� The level of participation (connection by nature from participatory aspect) 
� The value of participation in GIS application (connection by impact/effectiveness of partici-

pation) 

5.2.1. VDP and spatial dimension in planning  

Village Development Planning in its nature is a planning process of solving development problem at 
local level.  The development problems that it aimed to tackle could be economic problem, social 
problem, infrastructure problem which somehow may directly or indirectly link to their livelihoods 
and the natural resources in the area.  The spatial dimension in this planning process can be visualised 
as below 

Figure 5.5  The links of Village Development Planning to spatial dimension 

 

 

 

 

 

 

 

 

 

 

In the particular case of Bach Ma National Park, the land use situation in buffer zone was in great 
constrains in terms of shortage of agriculture land, lack of access to forest land whilst a large area of 
unused land is not efficiently planned.  Figure5.4 shows non-forest land as in ‘light pink’ colour.  
Most of these areas are listed as unused land in the land use classification. 
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Figure 5.6  Land use situation in Bach Ma National Park: core zone and buffer zone5 

 

Figure 5.7  Loc Tri commune: land use situation and related land-use as sources of income 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In Loc Tri commune, the land use classification data (see figure5.8) shows that about 40% of total 
area is ‘unused’, among which about 20% is water bodies and 20% is shrub/grass land.  Whilst in-
come that comes from these land types takes only 15% and mainly comes from using the lagoon for 
prawn cultivation. Agriculture land occupies a small proportion of the area but take the largest contri-
bution to income generation for local people.  Though forest area takes approximately 50% of the to-
tal area, in generate only about 25% of the income amount.  When discussion about increasing income 
level, local people recognised that alternatives are to increase access to the use of forest resources, 
converting unused land into plantation or farming system (cattle raising in combination with agrofor-

                                                      
5 Source: Tropenbos International website: www.tropenbos.nl  
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estry models), and converting one-crop rice field into two-crop rice fields.  However, location and the 
scale of these development activities were not in any plan and this is the direct link of VDP to the ap-
plication of GIS/PGIS. 

5.2.2. GIS and local spatial planning related needs  

In order to assess the relevance of GIS to information-related needs in VDP, the current system of lo-
cal planning and approval is presented in the following paragraph.  Main stakeholders and their needs 
are also summarised.  Based on this summary and analysis of information-related needs for planning 
process, connection to PGIS will be assessed. 

Process of planning and approval for VDP  

The main flow of local planning in the study area is based on the top-down target assignment system.  
Every year, certain amount of funds is assigned from provincial level to district level, communal level 
and reaching the village level.  These funds are usually to accomplish a physical target of activities. 

A less formal process of planning goes from the village level to commune and district level through 
making proposals of development activities: road construction, electricity network construction etc.   
Usually these proposals are made due to critical situation in the village such as broken rice field 
dam/dyke, difficult access to village hampers living and economic activities of villagers.  There are a 
certain number of village meetings being organised in a year, often before the rice season start.  These 
village meetings may combine different purposes: discussion and information delivery on timing and 
technical issues of the coming rice season, domestic community issue, and discussion on villagers’ 
suggestions to higher level.  The suggestions will be voted by the villagers and then recorded in a 
minute with signatures of key people in the village: village leaders, head of CBOs etc.  This paper is 
send to Commune People’s Committee, from where it’s being filtered to send to district level for 
funding as a part of commune’s proposal for funding.  However, the process of approval for these 
proposals often take many years to be done because often they are not matched with the Government 
plans which are assigned from higher level.  For example some proposals on make dams for rice fields 
have been proposed for eight years and still not being approved, and the villagers do not understand 
the reasons of that. 

Since Bach Ma National Park was formed which considers Loc Tri commune as a commune of buffer 
zone, another line of planning has been setup in parallel with the government administrative system.  
The Park has its own fund and connections of funding to support activities in buffer zone, with aims 
of reducing the economic pressure on forest in core zone.  The Community Forestry bureau acts as 
facilitator for launching community-based projects in buffer zone communes in combination with 
available funding programmes and local needs. 

Expressed needs of involved actors in those planning process were summarised as in Table5.3 with 
analysis of their relations to PGIS’s implementation. 
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Judgement on PGIS application’s relation to the needs of different actors involved in local is made at 
three levels: direct relation – the application of PGIS would be useful to make the need fulfilled; indi-
rect relation – application of PGIS would consequently/partially lead to the need fulfilment; and not 
applicable – the actor thinks that without application of PGIS at all they would still fulfil their 
need/target. 

Table5.3 shows that PGIS application would fit in the needs of different actors at all levels: village, 
communal, district, National Park authorities and provincial levels.  It was interesting to see that PGIS 
is more closely related to the needs at grass-root level and the higher levels of administration system 
such as the National Park authorities, provincial level, and donor institutes.  This could be explained 
by the information gap from grass-root level to those institutions as far ‘outsiders’.  The commune and 
district authorities are considered as knowing the local areas fairly well. 

The information gap from grass-root level to higher levels (district/province/donors/National Park) 
was expressed in two aspects:  

� The need for ‘matching’ the information gap between local communities to higher levels, in 
order to facilitate access to external funding resources. 

� The need for information transferring in order to multiply and replicate successful experi-
ences in one local area to others.   

In both cases, PGIS is expected to play a role as tools for information presentation and communication 
(Gonzalez 2000; Rambaldi and Callosa-Tarr 2001). 

It was also noticed that the needs of different actors at different levels may fit each other or may con-
tradict each other.  The need of ‘sending through’ the information on local development to higher lev-
els and funding agencies matched well with the needs of getting information at grass-root level for 
having appropriate projects of the National Park/donors.  However, the development needs of local 
people in which increasing access to the use of forest resources may have a conflict with the target of 
forest protection from the forest rangers.  In this sensitive case, PGIS may act as a conflict resolution 
but it may also deepen this conflict and hence its application should be well considered. 
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5.2.3. Assessing the usefulness of each GIS tool in participatory spatial planning: 

The circle of VDP/local spatial planning and PGIS application 

Figure 5.9  Participatory Development Planning (SFDP Song Da 2003) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to Table5.1, the steps of VDP can be standardised with the 3-phase local spatial planning 
process as below: 

Step 1:  = Preparation and assessment phases 
Step 2 & 3 = Action phase (strategic planning) 
Step 4 & 5 = Action phase (implementation and M&E) 
The assessment of the usefulness of GIS tools is based on details that happened within this process. 

Assessing the usefulness of GIS tools in a participatory spatial planning process: 

Technical Preparation 

Though this was a step for preparatory phase, but not an assessment/action tool, it was very important, 
particularly in PGIS, for having other steps happening more smoothly as: 

� It helped the GIS operators to be re-assured about the functional status of all equipments.  
Even with experienced experts, being in new areas with different climate/weather conditions 
and after long journey, it would be always useful to have this check. 

� It helped local authorities and communities to have an early exposure to the technology.  This 
created curiosity, interest and transparency. 

 

 

Mobile GIS  

PRA/Village  
Development Planning 

Plan/fund approval in 
higher levels 

Plan compilation at 
different levels 

Implementation, monitoring 
and reporting 

Evaluation 

1 6 

5 

4 3 

2 



PGIS’S  RELEVANCE, APPLICABILITY AND CONDITIONS IN LOCAL RURAL DEVELOPMENT: A CASE STUDY WITH VILLAGE 
DEVELOPMENT PLANNING IN BACH MA NATIONAL PARK BUFFER ZONE, VIETNAM 

 45

Mobile GIS is a system consist two components: the Global Positioning System (GPS) and an i-paq 
which in general is a compact pocket computer and is handy for field work.  These two components 
could be in separate from each other and then be connected through cables and connectors.  New 
models of mobile GIS has the GPS integrated within the i-paq body.  

In Loc Tri commune, this tool was used for recording location of each village in the map.  Because the 
smallest official administrative unit in Vietnam is commune, there is no boundary of villages on the 
maps, and sometimes their location and names could be missed.  Another use of mobile GIS was to 
record the transect walk routine, record important areas and site related to development plan and even 
measure on site a representative area for investment estimation. 

Mobile GIS was applied in a participatory tool – transect walk – so it has the value from participation 
that individual application of mobile GIS do not have: recording local spatial knowledge.  These val-
ues will be assessed in more details in the next part: PGIS and participation 

When it works smoothly without any problem, mobile GIS showed high technical efficiency.  It 
helped to record many points/items in a short time.   
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Figure 5.10  Transect walk and data collection using mobile GIS in three villages 
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In Hoa Mau village, the i-paq was not working due some technical problem and only GPS was work-
ing and hence mapping process during transect walk had to be done by manually recording the points’ 
geo-reference into note sheet.  Comparing to using mobile-GIS, this conventional way of ground-
truthing was much less productive in GIS data record and frustrated to participants. 

However, mobile GIS is also a very fragile tool which may have many technical problems.  The hard-
ware problems were about battery, connection cable between i-paq and GPS (if they are separate), and 
the often meet ‘hang up’ status of the i-paq/GPS.  This may cause to data losing, time consuming and 
effort wasting.  The software problem were about GPS receiving, choosing geo-reference system, lo-
cal datum and data recording/storing in safe place (memory card) or down load data every day after 
coming back from the field.  Even though the risk of losing data during the fieldwork if the i-paq went 
off was high and in a participatory process, which was difficult to repeat, this could create unneces-
sary interruption.  

Sketch mapping  

It is one of the classical PRA tools.  It was used for visualising the overall situation of the village: its 
natural resources, their geographical relation and problems.  It was also to ‘draft’ the village bounda-
ries to other areas/villages, so participants could be aware of the spatial limits of their village. 

It was found out that sketch mapping was an important step before carrying out more sophisticated 
GIT mapping such as mapping based on satellite image.  This step allowed local participants to ex-
press their knowledge and understanding on their own area relatively freely with a broad white paper 
and colour pens, like one participant from Trung Phuoc village said “I can put the boundary wherever 
I want as far as my paper allows me to”.  This product later on was integrated into participatory map-
ping with satellite image.  In Hoa Mau village where sketch maps was not made, the mapping exercise 
based on satellite image took much longer time and participants were distracted by the satellite image 
too much.   

The important step in sketch mapping is to establish the legends.  Local participants had to identify 
those types of resources/objects that they want to map and how to present them.  However, basic guid-
ance should be given to them to avoid confusions such as the items on the map should be relevant to 
their problematic situation, particularly to spatial planning.  For example: the problem of unemployed 
labour should only be analysed on problem tree but not necessary to express in the sketch map, 
otherwise it would be too ‘busy’.  Symbols for presenting mapped items were decided based on crea-
tivity of villagers.  In many cases, they would prefer just to put its label in the mapping unit.  This was 
because this area have high rate of literacy and people use the national language commonly.  In areas 
where ethnic minorities live, this could be expressed in their own languages or be symbolised by 
themselves. 

Participatory mapping on the base of satellite image 

In this exercise, participants not only involved in data collection on field (through transect walk and 
using mobile GIS) but also identified areas and delineated village boundaries, areas or location of de-
velopments activities.  The aim of this tool was to have a participatory map which reflects local de-
velopment needs and plan.  This visualisation tool was expected to serve the communication process 
between local people and the outsiders.  It was done either by mapping on a computer/laptop screen or 
on transparencies putting on top of the satellite photo. 
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However, the experience in Loc Tri commune showed that by doing this exercise, local people had 
gained more than a product – the map.  Interview data showed that local people found this as a good 
learning of their own resources (shape, size, location and comparative status to other resources) which 
were truly reflected through the satellite image.  In both Trung Phuoc and Hoa Mau villages, partici-
pants were surprised by how much of unused land which mainly was shrub land did they have in their 
village territory.  Because of the immigration, many new families had been settled in the village dur-
ing the past ten years and these people, by the convenience of staying at the edge of the village, had 
never been to other remote sides of the village.  Therefore, not all individuals of the communities 
owned the same local spatial knowledge and that was how participatory mapping exercise could act as 
a social learning process.  In this process, it was the learning process not only among local people and 
outsiders, but also among community members. 

However, the risk of having conflicts in this exercise was higher than in the normal sketch mapping.  
Particularly, with satellite image at scale of 1:50,000 it was not always easy to delineate boundary 
between villages.  In some case, the groups tended to ‘move’ their boundary back into their territory to 
avoid this problem other territory, especially to forest areas which are under State Forest Enterprise or 
the National Park.   

Figure 5.11  Conflict in village boundary participatory mapping based on satellite image 
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Figure 5.13 shows the conflict from boundary mapping among three villages. However, if the map-
ping process were done with participation of representatives from all villages, this conflict could be 
negotiated during the work.  On the other hand, the ‘red’ boundary shows the areas during transect 
walk, which imply the true extent area of the village, while during mapping process, the village lead-
ers wanted to shift the boundary back because they thought that forest areas should belong to the State 
Forest Enterprise. 

PGIS Maps  

They are visualised products processed from the raw participatory mapping data for supporting the 
communication process of local people and outsiders.  Most of interviewees said that they do not need 
the map for themselves because they know the location well, but it would be useful for authorities at 
district or province level whom they would want to send their proposal of development activities to. 

Authorities at Bach Ma National Park also acknowledged the use of having those development maps 
for them as the maps provide the first impression on geographical location of the development activi-
ties/areas during their proposal scanning and in activity plan compiling.   

Summary 

Table 5.4 summarised the advantages and disadvantages of using GIS tools in a participatory spatial 
planning process – its influences to participation (both positive and negative ones). 
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In summary, the linkages of GIS tools in a participatory rural spatial planning process were summa-
rised as in Figure 5.12. 

Figure 5.13  Summary of application of PGIS in a participatory process 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From this summary image, we could see that PGIS, even reflected through a simple case study, al-
ready has been shown to be more complicated than just a use of tools related to computerised geo-
information system.  It is a process of using GIS in a participatory manner, coming out from the needs 
of solving common problems, and serving as a set of supportive tools to solve those problems.
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5.2.4. Assessing the participatory level of PGIS in VDP 

Participation in the process 

Due to the limitation of this research, expected number of participants in each village was not exceed-
ing 7 people who were representatives for different groups of the communities including village au-
thorities, representatives of village Farmer Association, Women’s Union, Youth Union, Elderly Un-
ion and Veteran Association.   Participants attended the exercises with full motivation coming from 
their interest because there was no monetary compensation for their time.  

Table 5.6 shows the number of attendants during different steps of the VDP in all villages including 
the number of women participated.   

Table 5.7  Total people/women participated in different steps in VDP of different villages  

 Introduction  Problem 
analysis 

Solution 
analysis 

Strategy 
planning 

Phuoc Tuong 16/1 5/0 5/0 5/0 
Trung Phuoc 5/1 5/1 6/1 5/1 
Hoa Mau 2/0 2/0 2/0 2/0 
Khe Xu 2/1 5/2 3/0 0 

 
From the table above, Phuoc Tuong and Trung Phuoc villages had reached much closer to the ex-
pected number of participated people than Hoa Mau and Khe Xu villages.  In fact, some key members 
in the village could play more than a single role in the community structure.  The signnificant differ-
ence in number of participants on the first day in Phuoc Tuong village was because the introduction 
step of VDP was carried out in integration with a meeting of the village Farmer’s Association.  After 
the regular programme of the meeting, most of participants decided to stay for the “special pro-
gramme”.  This was considered a good opportunity to get local people informed about the plan and 
contents of VDP.  However, in the next day only key members of the village attended the next step. 

The participation in term of quantity in Trung Phuoc village stayed at the most stable and satisfactory 
level.  An observation showed that after the VDP exercises were done in Phuoc Tuong village, the 
information about these activities was quickly spread to Trung Phuoc village due to their close and 
easy geographical location.  In case people were satisfied and excited after the process, this ‘informa-
tion channel’ offered the best help in participation mobilisation.  In the next Result section, this issue 
will be discussed in more details. 

Women participation was low in number in all villages mainly because of the ‘framed’ focus group of 
the society.  This is the disadvantage of having representative/key member of village’s civil groups, 
particularly in a society in which men are much more power dominant and women were not com-
monly found in many leading positions.   

Reasons for having less participants in Hoa Mau village were: i) people were not well-informed about 
the activities because of their livelihood activity schedule (the village had more people living on for-
est resources, which required long and far trips to deep forest areas), ii) there were heavy rains during 
the week which caused domestic floods in the village (due to its close location to forest and river at 
the same time, run-off water from Bach Ma ranges often raised very quickly in the basin of the its 
river).  In Khe Xu village, though people were highly motivated because they are more experienced in 
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working with participatory approaches and development thinking, an unexpected event was happening 
as there was a group of tourist are coming to the village under a ‘eco-tourism’ programme.  These 
eco-tours had played an important role in the villagers’ livelihoods recently and often was unpredicta-
bly happened, therefore it was the first priority at the instance to the villagers.  The exercise was 
dropped before all steps could finish. 

On the other hand, reasons for people to participate in the exercise were: i) the need for development 
planning in the village and solving their problems in the village, and ii) the curiosity of new technol-
ogy and the need of learning/ acquiring more information, which was considered as a part of their 
‘spiritual life’ in quiet rural areas 

True participation 

To a deeper analysis of participation, the quantity of participation did not promise a successful proc-
ess.  It depended on how actively the participants contribute their opinions and knowledge to the proc-
ess.  Observation notes in Phuoc Tuong village showed that the discussion and analysis tasks were not 
spreading evenly among all participants.  To raise problems and opinions, often the village authorities 
controlled and dominated, while to work on technical tasks such as drawing the sketch map, a man 
with no position in the village structure was attaining.  In other villages, there were also people who 
attended the exercises with much silence during the whole process without any power control. This 
reflected of the degree of active participation of a participatory process. 

Another level of participation analysis was to identify the intensity of participation as: information 
sharing, consultation, decision-making, and initiating action suggested by (McCall 2003b).  The table 
below showed the assessment of how intensive participation in VDP was. 

 Table 5.8  Participation intensity analysis in VDP in Loc Tri commune (adopted from McCall 2003d) 

Why6 When Who What How 
IS Cn DM IA 

Communities Needs expressing Discussion √√√√    

Higher authorities Problem scanning  Discussion √√√√    

Pre-
paratory 

Expert Problem scanning Discussion √√√√    

Expert  Analysis local situation 
with communities 

Learning, observing, ex-
plaining about GIS 

√√√√    Assess-
ment 

Communities Sharing idea, problem 
analysis, solution analysis,  

Critical thinking on prob-
lems and advantages of the 
area 

 √√√√   

Communities Prioritising, planning, pro-
posing, Plan implementa-
tion and M&E 

Strategy thinking on solu-
tions, 
Using PGIS outcomes, 

   
√√√√ 

 
 
√√√√ 

Higher authorities Compiling plan, approval, 
M&E 

Using PGIS outcomes/ 
products 

  √√√√  

Action 

Experts Support map making Support technical skills  √√√√   

                                                      
6 Information Sharing (IS), Consultation (Cn), Decision-making (DM);  and Initiating Action (IA) 
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5.2.5. Assessing the contribution of participation to PGIS  

Local spatial knowledge:  

Although technical exploration was not a focus of this research, it was interesting to see how local 
spatial knowledge was revealed and reflected during through participating in a PGIS process.   

One interesting finding on local spatial knowledge was related to a problem of land use classification 
using satellite images.  Most of maps for Bach Ma National Park focused on the classification of the 
core zone, buffer zone areas often mapped as one class.  It was not only because of the strong focus 
on forest area from the perspective of Forest Rangers and the National Park authorities, but also be-
cause of the complicated problem for supervising classification in buffer zone.  Often these are mixed 
by many segmental land use types such as: houses, garden, rice fields and home forest.  An expert on 
remote sensing data and map classification explained to me that he prefer to map the forest because 
they are much more homogenous and can be clearly delineated.  “I put all area of buffer zone in “Oth-
ers” categories” – said he.  Review of data collected from a transect walk through different land use 
types in Phuoc Tuong village surprisingly revealed a recognisable tones on the colour image photo 
which  could differentiate one-crop rice fields and two-crop ones.  We were walking through the area 
of one-crop rice fields in the transect walk because this area was slightly higher and hence drier than 
the two-crop rice fields.  The satellite image was taken in April which was the ending time of the sec-
ond rice crop in the year (the Winter-spring crop season, see Appendix 3).  This season is usually 
drier and colder; therefore only rice field with favourable conditions of elevation for getting water 
from irrigation system can be used.  From May till September, the (Summer-autumn crop season), the 
summer rains in June and July provide best water supply to the rice fields and farmers can cultivate 
rice on both land use types.  Figure 5.12 showed the different tones of one-crop rice fields and two-
crop rice fields. 

Figure 5.14  Local knowledge on land use analysis for satellite image interpretation 
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Another important finding was about the ‘mental map’ in local people’s mind: how well-
georeferenced and spatially close to a GIS map it can be.  This was reflected in the sketch maps that 
were made by local people with neither compas nor topographic map.  The sketch mapping was done 
by giving the participants Ao size papers and colour pen.  The direction of the paper when the map 
was drawn is indicated by the arrow               in Figure 5.13 as bottom-up direction.  When I rotated 
this sketch map to a more ‘geo-referenced’ to the North as if it were in a GIS, according to the direc-
tion of the National road and the rail way, most of the features that were expressed in it are relatively 
close to the true shape of the village.   

Even distortion of sketch map could be explained by several reasons.  First, it was limited by the size 
of the paper and the table.  In some PRA exercise, the sketch map could be made in a large bare soil 
ground so people can draw the line with much flexibility.  Yet, with this method, information could 
not be stored for later use, but only for one discussion session.  Second, distortion also comes from 
‘mental mind’ that reflects how they perceive their village.  In this case, the distortion goes with the 
wide of the village because local people perceive their land according to their houses, garden and rice 
fields.  This will be discussed in more details later in Chapter 6. 

Figure 5.15  Trung Phuoc’s shape in local people’s mind and it’s relatively ‘real’ shape in GIS  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Legends  

Legends that were made in different village could differ from each other because people from differ-
ent villages may have different local word to mean a type of land cover or land use.  For example, in 
Trung Phuoc village, the shrub areas were called as “������” which was a very unique term particu-
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larly used in the area while in Hoa Mau village, it was called in normal term as ��	
�����” or ��	
�

����” mean “fallow land” or “bare land”.  The legends made in local terms were closer to local peo-
ple and easier to understand or recognise than those using scientific /formal terminologies.  However, 
when combine data from maps coming from different areas, the diversified terminologies used in leg-
ends require time and effort to compile and merge them into a common legend. 

Attributes 

Not only the name of the land use on the maps, local participants were encouraged to decide what at-
tributes should be attached to each type of land use/development activity.  Though this took more time 
to explain and facilitate the thinking process with local people, it may worth to invest on because of 
an advantage that might come later: when data are assimilated into a GIS, it would be a basement for 
developing the database which reflects local information and avoid getting unnecessary data. 

Yet, because poor farmer can not interfere much in technology, and LSK, attributes etc. are not added 
for improving it but at first they improve the usefulness of the outcomes/products of technology (map 
and database) that are more relevant to grass-root level or could facilitate the use of technology in a 
more appropriate way/more effective use.  

 

5.3. Review on the applicability of PGIS in local rural development context 
(for objective 3) 

This section is an analysis based on reviewing PGIS experiences and researches that are literally 
available.  The focus of this review is how relevant PGIS is as an approach applied to participatory 
spatial planning (in this specific case) and in participatory natural resources management (collective 
spatial-related problem solving) of rural developing context.  The study case of Loc Tri commune in 
Bach Ma National Park buffer zone was used as an example for this analysis in combination with the 
use of worldwide documented experiences and analysis on PGIS as an overview of its application.  
These literatures could already be mentioned in Chapter 3 Literature Review, and could be the ‘new’ 
literatures that were found during analysis process which was a part of learning. 

According to many researchers/PGIS practitioners  issues of PGIS on socio-political implications and 
influences are undeniable(Aitken and Michel 1995; Miller 1995; van de Toorn and De Man 2000; 
Berry 2001; Weiner, Harris et al. 2002; De Man 2003).  In this research, my analysis was determined 
in the direction of PGIS’s relevance to a rural developing context in economical, social, institutional, 
and political aspects.  

5.3.1. Economic applicability 

Very few literatures and researches on cost-benefit in PGIS were found.  This probably was due to the 
complexity of PGIS socio-political factors.  A review of Rhind (2000) on funding of geospatial data 
infrastructure was made, though it was aimed analysis at national level, also relevant to funding for 
PGIS at local level.  The cost-benefit analysis on PGIS in this section will be made mainly according 
to the main lines of this paper with adaptation to PGIS perspective. 

Cost 

What are the costs required in PGIS application?  According to (Rhind 2000), invested costs for a sys-
tem of geospatial data infrastructure including: (1) cost of raw data capture or maintenance, (2) cost 
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of equipments, (3) cost of human resources, and other costs which including institutional cost.  Be-
sides, the process of PGIS application would need (5) cost for data collection, compilation and main-
tenance; and, the (6) cost for training people who can use GIS and maintain its use should be counted.  
However, according to (Berry 2001), the cost for data collection, maintenance and human resource 
training is much greater than the cost for hardware and software.   

McCall (2003f) mentioned the cost of time-consuming in PGIS which is unavoidable. 

So, who can pay those costs?  Rhind (2000) summarised four different funding models as: 

(1) Funding by central or local government using available funds; 

(2) Funding through payments made by PGIS users, collected by the private sector; 

(3) Funding through payments made by PGIS users, collected by the public sector; and 

(4) Funding on the basis of sponsorship, advertising or other indirect methods. 

PGIS users in PGIS are mainly the local communities because PGIS is aimed to serve their problem 
solving process.  However, poor farmers in the villages would have to spare their annual income for 
many years to afford a computer.  Local authorities are in lack of funds and often not having efficient 
fund for local needs.  The role of funding usually came from Government research/technical institute 
because they have available funds for technology and science researching (model 1).  Another source 
of funding was the international development aid which comes from ODA budget line of first world 
countries (model 4).  These funding resources (researching, development assistant) did not always 
require a cost-benefit in PGIS due to their non-profit nature.  So far, the economic aspect of PGIS 
benefits has been ‘blurred’. 

How to decrease the cost of PGIS application?  Assuming in a NRM project which was based on co-
financing basis between the funding agencies and local community (to ensure the sense of ownership 
and relevance of the project), a part of cost for PGIS application should come from local community’s 
contribution.  The question was how local community could manage to get the cost at the lowest level 
which fit in their pocket and at the same time to remain the efficiency of the approach.   

Suggestion for reducing PGIS cost could be: 

Reducing cost on materials including PRA materials and GIS tools materials.  A practical estima-
tion on necessary expenses should be calculated from the beginning.   

GIS equipments should be made as simple and essential as it can.  Sometimes, the rural conditions 
are not favourable for sophisticated equipments anyway e.g. no electricity for the laptop/computer.  
GIS could also be ‘simplified’ into a set of pencils, paper and transparencies etc. as non-computer 
GIS. 
Promoting the use of local human resources.  Though training of local human resources (local peo-
ple capacity building) could be expensive at the beginning, for long term of data management and 
maintenance, this would help to reduce cost and dependence on experts/consultants.  In Loc Tri 
case, it was suggested to get more staff of Bach Ma National Park to be trained in GIS.   
Costs for data purchasing/preparing could be reduced by photo copying (especially for participatory 
image interpretation) instead of printing on expensive paper.   
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Benefits 

What can be benefits from PGIS?  Measurable benefits are: time saving for doing manual technical 
tasks (map recording, data manipulating etc.), labour saving, and cost reducing for data collection 
through data sharing.  Among the immeasurable benefits, the most important one is legitimacy in-
creasing for local information, which leads to higher chances of funding approval.  PGIS is a social 
learning process through which information of local needs spreading to outsiders either during PGIS 
application or by using PGIS outcomes.  In Loc Tri commune, by doing this research, information on 
local development needs were analysed and compiled into a development strategic plan which became 
more comprehensible and well-organised to higher levels of authorities and other funding agencies 
(NGOs).  Chances for funding approval and arrangement were higher.  For example: the Youth Expe-
dition Programme of Singapore International Foundation was seeking for supporting community ac-
tivities in South-East Asian countries (ASEAN) was very interested in those development needs of 
Loc Tri communes.  If one project was approved, the benefit could be up to US$ 3000 which was 
double the cost of the practical payment for conducting this VDP using PGIS research.  Other im-
measurable benefits were learning value and strengthened social capital which will be discussed in the 
next sub-section. 

Who benefit from PGIS and who benefit more? The answers of the questions so far remained humble 
and painful as for rural development, little literature was made about a real impact on development 
process to local community resulted from their participation in PGIS.  The immediate impacts that 
could be obtained often arrive to the outsiders e.g. researchers, consultants etc. who got their work 
done.  (McCall 2003c) emphasised on the equity in benefit sharing which was obtained from informa-
tion access, among individuals of the communities.  This is because in many cases, only local elites 
have access to information and take advantage from ‘community benefit’.   

Therefore, strengthening benefits from PGIS has three aspects: i) exploring opportunity of converting 
geo-information into profit (through improving production, better use of natural resources), and ii) 
more push on benefit returning to local community, and iii) ensuring equity and benefit sharing 
among all community members.  

However, benefit from PGIS also may arrive in a long-term time set, not as an immediate return.   

Also, due to economic trends in the development, for instant the economic growth in Vietnam, and the 
reductive trends of international aid from first world countries, PGIS in developing countries should 
be moving towards the adaptation to a more business structure. 

5.3.2. Social applicability  

Because PGIS, as it was defined in the earlier section, is a social construction process, it is strongly 
influenced by many social factors of the development context.  The most significant social elements 
of culture to PGIS that were found are:  

� Culture: It is important to understand the culture where PGIS is used because each community 
maybe differ from others by its certain identified cultural characters.  In turned, culture in-
cludes characters that are significant to PGIS as: learning attitude, information sharing, and 
power distance etc. 

� Social capital: This could be a character belongs to the community as a whole or to its each 
individual.  Social capital shows the connection among individuals of a community as well as 
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the connection of the outsiders who bringing in the intervention, which in this case is PGIS, 
for some changes in local community’s life. 

 
 
 
Culture 

Besides, Hofstede (1986 in (Olutimayin 2002)) has provided a framework of four dimensions to de-
scribe and examine culture.  They are: power distance, uncertainty avoidance, masculinity/femininity, 
and individualism/collectivism. 

In connection to the study case, culture characters were analysed in the four dimensions as following: 

Power distance 

Power distance in the study area in general is great, though the extent may vary from one to another 
village.  Vietnamese culture is greatly influenced from Confucianism theory which arrived from 
China long time ago.  This theory emphasises on the strong power of the King/the Boss, the Teacher, 
and Father who are always right.  In this culture, a lower level staff or the students or the son/daughter 
should not raise their own opinions, especially if they are different from those of the Boss’s, or the 
Teacher’s or the Father’s, but being obedient to listen and follow.  This is still very strong and deeply 
rooted in rural areas in Vietnam.  It determines the very strong Power Distance, strong Masculinity in 
power-holding people and hence greatly limited the cultural desirability and feasibility.  However, if 
the power-holding person is interested in the learning process, this could give a very positive chance 
and big advantage for the adoption of new technology. 

In Phuoc Tuong village where most people are in the same big ‘relatives connection’, power distance 
was much greater.  When one village leaders refused the brain-storming exercise on current problems 
in the village, no participants had objection and different opinion.  The village leaders repeated many 
times in the interview to stress on the solidarity of the community as “it is easier for us to control 
each other”.     

In Trung Phuoc village where people have less relative bonds like in Phuoc Tuong village, the  power 
distance among village leader and other people was less strong.  All participants contributed their 
opinions, the women’s union representative actively argued for her point of view on the importance of 
having a kinder garden school in the village which will help the parents feeling more at ease when 
they are working on the far away fields.  

Uncertainty avoidance 

To farmers in Vietnam, dealing with uncertainty is a part of their life because most of them live on 
agricultural production which relies heavily on nature, in particular the unpredictable natural disas-
ters: flood, diseases etc.  People are used to taking risk and facing failure.  In Loc Tri commune, most 
of the population, who migrated from elsewhere to the area, originally live on rice cultivation; and 
now many household are changing to learn doing fishery/prawn cultivation which is a very new, cost-
demanding and risky activity for them.  This also true to farmers who have been trying their farm de-
velopment toward the edge of forest area where they can convert shrub land into agro-forestry model: 
planting cassava, peanuts and other crops and livestock keeping. 
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To PGIS, both local community and authorities were very interested and attracted.  The Authorities of 
the National Park expressed a strong enthusiasm to apply GIS in forest management works: monitor-
ing forest fire, mapping wildlife and biodiversity mapping supported development activities in buffer 
zone communes etc. 

There is no hesitation in taking the risk of adopting new activity, in particular PGIS, in this area. 

Masculinity/femininity 

This factor determines how strongly a community insist in achieving its target.  For instance, in Loc 
Tri commune, this factor in its turn is determined by two elements: the communism and the ‘farmer 
style’.  Communism ideal is very masculine in achieving the goal and target, and the ‘farmer style’ is 
more relaxed and time-taking and is much feminine.  I noticed that the ‘farmer style’ which has been 
generated from many generations is stronger than the fixed masculine communism thinking of 
achievement.  Therefore, the general culture in the community daily life is more to femininity than to 
masculinity. 

This was reflected very obviously in the timing in meeting.  In all villages, the village/groups meet-
ings always took place with at least half of an hour later than in the plan because of waiting for par-
ticipants.  Another example of this less achievement-oriented style is the ‘definite’ lunch break at 
11.30 am to 12.00 pm even when the discussion was not finished. 

GIS should be a masculine tool because it requires strict achievement in data quality and quantity, and 
it is about to safe time in order to reduce consultancy cost.  However, PGIS is more about mobilising 
community participation, addressing local needs, and respecting local knowledge, than about having 
the technical achievement.  This emphasis on the participation makes PGIS becomes a feminine ap-
proach. 

Individualism/collectivism 

Collective action is a strong character of rural communities in Loc Tri commune and in Vietnam in 
general.  Beside the relative bonds, community members have to rely on each other in irrigation (shar-
ing water supply system), disaster prevention and mitigation, information sharing on weather, markets 
and farming techniques, and housing/farm construction, etc.   

When I asked about participation in community activities, all interviewees (including village leaders 
and normal villagers) said that there is no problem in mobilising the communities to work together on 
contribution of their labour to a development activity such as village road construction, internal-field 
road construction, and dam/dyke construction. 

For PGIS, as it was not expected that local community participated in operating the equipments but 
contributing their opinions and understanding/knowledge on the area to build up the data system and 
analysis data, collectivism is at reasonable level.  It takes different contribution from participation of 
both local authorities and local communities, and is used to address their needs/interests as a collec-
tive practice and benefit process. 

Assessing the character of study area’s culture in “four dimension of cultural framework”: 

If consider the extent of this dimension ranges from 0 to 1, a random estimation of standardisation for 
each cultural dimension of general Vietnamese rural culture is suggested as the below chart.  Note 
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that it is only for purpose of visualisation of the cultural shape but suggesting no correlation among 
those four dimensions. 

Figure 5.16 Assessing Vietnamese culture in four dimensions  
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Culture in learning: 

In general, Vietnamese people are very open to learn and learning is considered as a continuous proc-
ess of every person.  As the old says: “One day on the road spent, one basket of wisdom gained” em-
phasises on daily life learning and encourages people to expose to new ideas, areas and activities.  
Informal learning and learning in community is culturally very important as “learning from teachers 
is not as enough but learning from friends”.  In the study case, learning was the thread going through 
the process: it was the motivation, the purpose for local people to attend the sessions, and also was the 
results as it was indicated repeatedly in their interview answers. 

Learning was the purpose, motivation of all participants: the answer for why did they participate is 
always because they wanted to learn.  Also, a farmer said that it was more excited to learn a new thing 
than to get twenty thousand “Dong” (and he didn’t go to attend a training session in animal husbandry 
at the commune centre which has the stipend for participants). 

 

 Figure 5.17  Learning attitude in PGIS: “it’s strange”, “it’s interesting”, or “what is it?” 
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Results of learning process through PVDP using PGIS in Loc Tri commune by local communities ob-
tained from interviews are showed in Table 5.9 as below: 

Table 5.10  Community learning through PGIS process 

What  How 
• Participatory methods 
• “I learn a lot” 
• I learned things that are useful for myself and my commu-

nities: the difficulties of our village, sources of water, lo-
cation of salt-affected fields etc.  

• Ranking our needs: to think of what is more important 
than others  

• The general shape of our village 
 
• Learn to draw a map  
• Learn about poor people in the village  
• Learn about the potential in the village  
• Learn about the areas in the village where we didn’t know 

before 

During whole process 
During whole process 
Problem analysis 
 
 
Solution analysis 
 

Participatory mapping on sat-
ellite image 
Sketch mapping 
Transect walk 
Transect walk + mobile GIS 
Transect walk + mobile GIS 

 
The learning process was not only to learn from outsiders and from what technologies could show, 
but local people also learned from each other as a community of learning process.  At the beginning, 
many people did not understand the satellite image or about drawing a sketch map, after discussing 
with other, it was getting clear and that how they learned.  This process of learning from each other, 
among community members and between them and me, built the connection, trust, and respect among 
them, and also to me.   It was a process of building up social capital all participants, including myself. 

In short, learning attitude in rural development is high as it was expressed as a need of their live – a 
need of knowing new things.  PGIS was proved to bring an exciting learning process to the Loc Tri 
communities as it was commented as “a good entertainment”. 

Culture in information sharing: 

Traditionally, information about weather, agricultural production experiences are well shared among 
people in the same village/commune as people consider very close linkage to each other in each vil-
lage/commune. 

However, spatial information is more and more attached to values of economic and political benefit 
and therefore is harder to share.  The saying that “information is power, and power is never shared” 
remained as a common banner in people’s mind.  And therefore, the Individualism, Uncertainty 
Avoidance and Power distance dimensions are very strong in this aspect.  Talking about adoption and 
implementation of GIS using indigenous knowledge, cultural desirability is great from the poor major-
ity and the possible resistance from those powerful minorities may create difficulties for cultural fea-
sibility in information sharing.  However, information on agricultural production is very well-shared 
among villager (through village meetings) and often the informal medium of information sharing is 
very active; informal media often are places such as on the fields, in markets, local canteens) 
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Because PGIS is about bring spatial information into public and collective discussion, it could con-
front with sensitive issues such as land value and land dispute which local people tend to hide from 
outsiders.  This requires trust and true blending of PGIS operator in the communities to deal with this 
issue appropriately.   

Social capital 

Social capital is an element at being required from both participatory process and GIS application.  
This is the process that confirms that the outsider who bringing GIS has a common understanding of 
problem with local authorities/communities and there a mutual understanding from both sides exists 
or be developed, from which trust is built up.  This is the only way leading to well-motivated partici-
pation of the community besides giving them some stipend for their participation.  Also, to GIS this 
element is important to attract curiosity and obtain certain interest from authorities and local commu-
nities.  This is necessary for the process of community learning about new technology in the local 
level. 

Development is about bringing people together. 

(Fukuyama 1999) defines Social capital as: an instantiated informal norm that promotes cooperation 
between two or more individuals.  The norms that constitute social capital can range from a simple 
relation between two friends, up to very complex and elaborately articulated religion of such as Con-
fucianism or Christianity. “By this definition, trust, networks, civil society, and the like while have 
been associated with social capital are all epiphenomenal, arising as a result of social capital but not 
constituting social capital itself”.  In a simple way, Social capital “refers to the collective value of all 
‘social networks’ and the inclinations that arise from these networks to do things for each other”  

In GIS application, social capital is an important condition as it (De Man and van de Toorn 2002) 

- promotes and facilitates cooperation 

- resolves dilemma of collective action 

- making “I” become “We” 

- leads to changing in behaviour and hence facilitates knowledge sharing process which is cru-
cial in strengthening community’s performance 

Three dimensions of Social capital is: Structural, Relational and Cognitive 
Structural:  is the system of connections or media through which members in a society can commu-
nity with each other, for example: telephone, computer network, discussion room and conferences.  
This component refers more to the infrastructure system. 

In a rural context of Vietnam, this connection is mainly by oral communication on the rice field, in 
village-common hall, in market etc. 

Relational includes all obligations, norms, trust and identification that exist among each member of 
society.  Obligations, norms and trust generating relate strongly to cultural background of the people.  
Among these elements, trust is the element that should be taken into account as a condition of design-
ing and implementing GIS/PGIS.  (Fukuyama 1999) and (Putnam 1995) both emphasise the likelihood 
of building trust in network among those who are closer and sharing more common values such as 
members of family, and neighbours.  And therefore, community learning and community of practice 
(doing things together) would help to increase trust, and then enhance social capital. 
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 In Vietnam, particularly in rural areas, this is very true.  An outsider who wants to interfere in a local 
community process/activity would have to spend time and effort to understand the local cultural val-
ues, sharing their values and creating a sense of closeness in order to obtain trust.  But in order to 
have a starting point, he/she should already have a form of initial social capital in term of trust (could 
be through network introduction) and common interest.  Hence, it is estimated that the relationship of 
community of practice and social capital is not a one way of influence, but a mutual condition for 
each other.  As a result, through participating in the process, this connection (social capital) could be 
strengthened or weakened. 

In Loc Tri study case, social capital at the beginning has to be set up and it was much built up during 
the process and became a strong social capital after the process.  Participatory process strengthened 
social capital and GIS, with its technical efficiency e.g. accuracy, effective measurement, and data 
manipulation, facilitate the process of building trust in social capital. 

5.3.3. Institutional applicability 

Legitimacy 

This issue is linked to the participation in PGIS, its technical efficiency in terms of accuracy and ‘how 
the real world is reflected’ through PGIS maps, which promote the ownership of local communities to 
PGIS products and promise higher chances for grass-root information to be accepted at higher level 
authorities.   

As (McCall 2003d; McCall 2003f) have reviewed, “legitimacy demands active participation”, here, 
participation means the involvement of all parties: local communities, higher level authorities and 
technical experts.  In this participation, each party contributes a ‘value’ to the process which is well 
validated and appreciated among all participants.  This combination brings up legitimacy.   

However, in reality, the full participation of process maybe more complicated.  Time and certain con-
ditions to gather all parties are required.  Besides, not only the meeting atmosphere would be more 
ceremonial than cosy as in a normal internal village meeting, the issue of ‘saying the truth’ from local 
communities may be changed when there is a government staff attending the process.  In Loc Tri 
study case, it was not possible to invite government staff at commune level or staff from the National 
Park to participate because they were busy with other activities and agendas.  Having government au-
thorities’ participation requires more formal invitation than just a researching task. 

Though government authorities did not participate in the process, they appreciated and validated the 
result maps when the maps were showed to them on computer screen.  Interview data showed that this 
appreciation and validation comes from the trust that PGIS maps give a better prove of the local situa-
tion than a normal local sketch map does.  The fact that PGIS maps reflect true shape of the village 
and the relative locations of different development activities is not only useful for the learning process 
of local people but also provides better understanding to higher level authorities.  This increases 
chances of acceptance if those maps would be enclosed to proposal for funding to them.  Loc Tri 
commune, authorities of the National Park have confirmed that with the PGIS maps that reflects local 
needs, having the value of local opinion and expressed in a more accurate format of data, it will be 
easier for them to make decision and to use the map as attachment to the proposal for funding to 
higher levels or international partners/agencies. 
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Accountability  

Accountability is about the transparency in data sharing and about the ‘trust’ of the shared data, or in 
other words it is the reliability of shared data.   

In PGIS implementation, data sharing is important because one conditions for GIS application is the 
availability of some data set (Quan, Oudwater et al. 2001). Especially, in PGIS collected data are con-
sidered as ‘bad’ data.  Besides, the participatory mapping session has proved that local people recog-
nise their area better with several overlay layers.  Therefore, the more information prepared and 
shared for PGIS, the more effective and better quality the collected data could be. 

Institutionalised and institutional support 

Management institutional and human resources  

When looking at spatial information and rural development at local level, it was noticed that all proc-
esses that happen at local level may not make sense and sustain if they are not connected to the a 
higher level of institutional support.  In Loc Tri commune, the exercise of PGIS at the villages may 
provide useful information about the needs and problems of local communities to higher level authori-
ties.  However, before these sets of information could only reach the decision-makers through a tech-
nical institutional structure, for instance the informatics bureau in Bach Ma National Park, or Provin-
cial Informatics Centre of TT-Hue province.  The department of Natural Resources and Environment, 
which is the most directly relevance authority to deal with land use planning and land allocation has 
not resources (both human resources and equipments) to GIS usage.  Similar situation happens in De-
partment of Investment and Planning of the province.  This means a village development map may be 
sent to higher level authorities and may not be used efficiently.  Data analysis and manipulation are 
not possible at provincial level in this moment and hence the PGIS products which reflect information 
at local level may not be well appreciated and best used. 

Therefore, PGIS, in long term, should be institutionalised as a part of management purpose, not just as 
individual applications from different development project.  This would only happen with a legal sup-
portive policy of the provincial authorities and require time and cost for human resource building. 

Serving community needs 

A core issue of being institutionalised in PGIS is being user-oriented.  It means that PGIS would be 
developed to meet the community needs and is influenced by society’s perceptions.  And if the prob-
lem-solving contribution from PGIS meets the expectation of society and in its turn has influence on 
social perceptions and brings up a change of collective actions and behaviours, we can say that PGIS 
has become institutionalised (De Man 2003). 

In this study case, the study was adopted to fit in the need of local communities, a step of institution-
alised itself into the community, making it become a part of community activities. 

Infrastructure 

The rural infrastructure system in the area where PGIS is integrated in development process may have 
a strong influence on the possibility of what PGIS tools should be used.  For example the condition on 
electricity would determine if mapping on computer screen or interactive maps could be used on the 
site or not.  Other infrastructure system  
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5.3.4. Political applicability 

Often, political issues in PGIS in developed countries are listed as a part of the social/institutional 
condition.  However, in developing countries, development and political power attach strongly, par-
ticularly with the centralised management mechanism.  PGIS implementation, coming as a new form 
of development approach, would be influenced much by this factor (Olutimayin 2002). 

Power and Empowerment 

Politic and power goes together.  In rural context of many communities in developing countries, 
power comes in two forms: the political power and traditional power and often the degree of power 
distance is high in such communities.  With the strength of geo-information display and analysis, 
PGIS intents to involve local communities and expose them to hidden development information which 
the powerful elites do not want to share.  This might create doubts and resistance from power-holding 
people to PGIS from the early stage. 

According to (Mosedale 2003) empowerment is “a sense of people making decisions on matter which 
are important in their lives and being able to carry them out”.  PGIS emphasis on empowerment as it 
is aimed for supporting the needs of people at grass-root level whom were assumed to be forgotten, to 
be marginalised and not to be heard.  As a subsequence, the reduction in power distance would lead to 
two ways of changing in power pattern: some people are empowered (for bring them information) and 
some are marginalised (for taking away their information and power).   The change in power system 
might lead to political changes, which might be positive or negative to PGIS implementation. 

Because this is an important criterion of PGIS good practice, indicators for assessing empowerment in 
PGIS should be established. (Craig, Harris et al. 1999; Mosedale 2003) suggested some indicators as: 
ability for decision making, ability for carrying out their plan, increased power, and in this study I 
suggest an indicator of the power distance measured by the degree of working together and sharing 
opinions/works among community members during collective process. 

This links to: intensity of participation (decision-making); strengthen their capacity (learning, improv-
ing their assets, tools and efficiency) and power-distance, and social capital. 

Political sensitive issues 

In many countries, politics, national security and geo-information might be closely linked at its certain 
areas.  Proposal of PGIS implementation in areas where political issues are vulnerable would be re-
sisted.  For example: areas near military camp, conflict national boundary or national restrict areas. 

5.4. Conditions for PGIS applicability and good practice in a rural developing 
context (for objective 4) 

From the case study and literature review on PGIS, the most significant for PGIS application being 
relevant and effective are: 

5.4.1. Economic conditions 

Sources of funding have to be made clear and firm to cover the expenses of GIS equipments, raw 
image data (aerial photos or satellite image), expertise and the whole organisational preparation for 
PGIS because, often, these costs are not affordable to local communities (including local authorities) 
in rural developing context.  They could only provide material contribution in terms of time and some 
local logistic materials (meeting place etc.).  
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Although most of benefits from PGIS come in the non-financial forms, there should be ‘feasibility’ 
in having some benefits from its application.  This is a crucial element of being relevance to the need 
and to the biggest concern of people in developing country: improving their living standard through 
increasing income level or better production.  PGIS should lead to raising living standard of local 
communities directly or indirectly. 

Also, there should be a mechanism to ensure an equitable benefit sharing and access to the informa-
tion that were involved in PGIS.  This is to make sure that not only some elites in the communities are 
involved and hence benefit from the process but a well-representative participation of the communi-
ties is counted for its stand in the whole process. 

5.4.2. Social conditions 

Because PGIS is about dealing with information system (IS), an open culture of information sharing 
is very important for its setup, implementation and maintenance.  This information sharing process 
could be sharing among individuals of the communities, sharing among the community and the out-
siders (higher authorities, technology operators etc.) and among different sectors of local authorities 
that involved in geographical information and development process. 

Because GIT often is an ‘abroad’ technology to local communities and authorities, there should be 
willingness and openness towards the learning attitude from them in order to accept or to expose to 
the new technology.  Particularly, in areas where power distance is great and the community chiefs 
have a strong influence in participation process, his/her attitude toward learning is very important and 
influencing to the whole community. 

Because PGIS is a collective/social constructed process, the element of ‘acting together’ in commu-
nity’s culture is also needed to acquire certain level of participation: people not only participate 
largely but also actively (doing things together) and intensively (being creative and empowered).  This 
also requires certain strength of local social capital among individuals of the communities and among 
local communities and their authorities.  However, during and after participation, the sense of ‘acting 
together’ and solidarity among community individuals will be built up. 

A certain level of social capital is also required for outsiders to have a starting point in working with 
the community and having ‘trust’ and acceptance.  This social capital maybe created through organ-
isational contact such as professional network, civil societies, local NGOs or personal contacts.  
However, the relationship between the outsiders and local communities will also be improved and 
tightened during the ‘working together’ process.  This shows a mutual relation of participatory tech-
nology application and social capital. 

Power and its relation to geographical information in the areas should be open for PGIS application.  
The cultural tradition influence of power distance could be hampering to participatory process and 
benefit sharing. 

5.4.3. Institutional conditions 

The first condition for having a relevant PGIS application is the needs of having spatial information 
as a tool for problem solving in the communities.  The problem they have should be spatial related, 
and it should be a collective process.  These needs could be complement to each other, in which case 
PGIS will be provide tools for spatial planning and resources managing; or they could be overlap to 
each other, in which case PGIS will provide tools for conflict resolution and communication tools for 



PGIS’S  RELEVANCE, APPLICABILITY AND CONDITIONS IN LOCAL RURAL DEVELOPMENT: A CASE STUDY WITH VILLAGE 
DEVELOPMENT PLANNING IN BACH MA NATIONAL PARK BUFFER ZONE, VIETNAM 

 69

negotiation process.  This reflects the real motivation of participation in PGIS application and makes 
PGIS become a part of community’s activities. 

A condition of supporting institutions including support policy, technical institutional structure e.g. 
technical department within Bach Ma National Park or at provincial level is required for linking in-
formation from different areas, information storage, maintenance, and development.  These support-
ing institutions will help to channel the message that the communities want to deliver through PGIS to 
the decision makers. 

A basic condition of infrastructure in local areas is required to have access to certain GIS tools such 
as the use of participatory mapping based on computer screen requires the place having reliable elec-
tricity network. 

5.4.4. Political condition 

The aspect of right to access to, own and benefit from PGIS products for local communities should 
be clear and agreed at the beginning among local communities, technology operators and the higher 
authorities. 

Because PGIS is about geographical information which could be very sensitive to local political is-
sues for instance in border areas of the countries, areas which are near military base or camps work-
ing with maps, high resolution satellite image might be violent to political security matters.  Particu-
larly, in areas where national conflicts exist, this issue should be well aware by all PGIS users. 

5.4.5. Technical conditions 

As its name indicates, a PGIS should be addressing the needs of local communities who are aimed to 
be the end-users.  This is called an user-oriented approach as (Jordan 2002) have also suggested: the 
technology should depend on “obtaining community needs, perceptions and ideas”. Similarly to this 
line of thinking, de Man (1988) has mentioned the differences between information-system-focus vs. 
information utilisation-focused viewpoints.  He has realised that the risk of information-system-focus 
is the bias in viewing reality that generates from the information system.  This bias could be avoid if 
IS designer considers the utilisation of information as the point of starting.(D4)  For example, in case 
of Loc Tri commune, PGIS was ‘shifted’ from its initial purpose of serving a livelihoods assessment 
to village development planning to fit in local community’s development needs. 

To be able to ‘survive’ in rural developing conditions, PGIS equipments that are used on field should 
have high reliability.  In particular, the mobile GIS devices should have least vulnerability to techni-
cal problem: both GPS and i-paq are fragile gadgets – the restart of the i-paq may cause data losing; 
the connection between them which sometimes even made by self-created connector is also easily 
broken.  Reliability of technology is also in data preparation such as the preparation of MrSID file to 
use in mobile GIS should be ensured to be smaller than 2MB (de Bee 2003).  The size of the file set 
also affect much to the speed of image presentation and processing. 

Another practical condition of PGIS application in this particular context: it should be simple and 
user-friendly in terms of being low-cost, easy to be operated and easy to be transferred.  The sophis-
ticated presentation of the software screen would create a confusing feeling to people with little for-
mal education background and create a distance from them to the applied technology.  The first impli-
cation of GIS’s threat to individual in Appendix4 could well demonstrate to this point, particularly 
true to a rural developing community. 
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Figure 5.18  A local TV fixer – the savoir when the 
ipaq-GPS cable connector went wrong 

In order to adapt to working with local communities who do not have high computer literacy in rural 
conditions which could be not favourable for electric devices, PGIS and its tools should have high 
flexibility: the participatory mapping based on aerial photographs or satellite image may be able to 
use computer/laptop in certain areas.  Paper images and transparencies are good alternatives and they 
have their advantages.  In place where the communities have no conditions to adapt GIS on computer 
based, other types of GIS that are used for visualisation, analysis and communication could be used 
such as the 3-D model of the areas, a set of transparency overlays.  This proves that GIS might not 
always be a computer-based system but they could exist as a non-computer based one. 

5.4.6. Technology-operators  

There are two main requirements of qualities in technology-operators/deliverers in PGIS: the compe-
tence in technology operation and the inter-personal and social skills in working with people at grass-
root level.  

The competence in technology of the operator(s) is required because (s)he is representing the ‘magic’ 
of GIT.  This quality will create an impact of building trust and respect from local communities to the 
outsiders whom are called as “experts”.  This is not important to attract participation but also influ-
encing the relationship between local communities and the technologies.  In a way, (s)he is the bridge 
that connects people to technology and vice versa. 

Inter-personal and social skills including:  
• Understanding of local culture and traditions: each region/area has its own local hab-

its/traditions such greetings habits, timing habits.  They should be respected and followed. 
• Having a good attitude of learning toward local communities: especially the learning from 

old people, from local authorities, from villagers who wants to share their opinions and prob-
lems. 

• Using proper language (verbal 
skills): using local lan-
guages/dialect of the communities 
would create a feeling of ‘close-
ness’ to the expert/operator.  For 
example, addressing to different 
people by their age/gender with 
local word or local action to show 
respect; or in some rural areas, it 
is important to remove your shoes 
when entering a villager’s house 
as it is a part in their customs. 

• Respect to local conditions: living 
conditions in rural area are tough 
and far different from city life 
where most of high educated ex-
perts come from e.g. the lack of 
some facilities (no electricity, no 
toilets etc.).  This should be well-
aware and prepared to be adapted 
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by experts/operators.  In many areas, offering their local foods and drinks to an outsider 
shows the house owners’ hospitality and this expected to be well appreciated. 

• Properly dressing: avoid dressing with impressive style such as complicated skirt, formal 
long dress, formal suits and shoes, or to another extreme, to wear too informal clothes with 
sleeveless shirts, shorts etc.  The tips were: wearing polite, simple and comfortable clothes. 

• Show appreciation to local contribution: thanking them for working with you, for contribut-
ing their time and idea, and sometimes even their food and hospitality. 

A team work of operators to provide support to each other is necessary in PGIS as they will be able 
to answer more questions, discussing and supporting each other in difficult/unexpected situation (such 
as if any technical problems arose).  It is preferable to have this team work as a cooperation of foreign 
experts and local technical staff, making it a part of capacity building step, and reducing cost on for-
eign experts. 

A continuous technical support from PGIS operators should be remained and regulated during proc-
ess of information processing, utilising, maintaining and managing, PGIS operators and users should 
aware that because of the ‘participatory’ characters, there is a high dependency of local communities 
to GIS experts/operators.   

However, there is no ideal situation for PGIS application because it’s aimed for solving and improv-
ing problematic situation.  The point is to know the starting point to set up an appropriate step-in ac-
tion.  After intervention, PGIS with its good practices should have influence back to the situation as 
well as be able to adjust itself toward the most appropriate technology to the communities. 

5.4.7. Seasonal conditions 

Working in rural area is highly dependent on seasons and seasonal activities.  For example: the study 
was conducted on fieldwork during September which is a most ‘free’ time of farmers from rice culti-
vation.  It was a favourable condition to participants because rice-production dependent farmers can 
spare their time for participating in PGIS much more easily than during the crop season months.  
Knowing about local livelihoods and their seasonal activities is useful for PGIS (and also other par-
ticipatory processes).  Another seasonal condition is about local weather.  September is also the rainy 
season in Hue province which also covers Loc Tri commune and its villages.  The work in Hoa Mau 
village was delayed for many times because of the domestic floods caused by rain water coming down 
from Bach Ma mountain ranges. 
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6. A discussion on PGIS concepts and 
its context 

6.1. PGIS as relevant technology in participatory process 

The complementary combination of technology and participatory approaches 

From Finding1, the interaction of participants and different tools of PGIS showed a very active mu-
tual impact of PGIS tools and participation.   

Positive impacts 

� PGIS, with its power of technology coming from abroad, can attract great participation 
through drawing curiosity and desire of learning in local communities 

� PGIS facilitates the interaction of participants during the participatory process as it provides 
visualisation tools for communication and discussion.  Through these dialogues, local com-
munities develop better understanding about their common problems and achieve a consensus 
of solutions.  This could be a part of empowering process which enables local community 
members to express their opinions and they feel their voices are heard.  This process of inter-
action also results to a by-product of active participation, which is the built up social capital 
of each community members as well as the outsider. (Rambaldi, Bugna et al. 2002) 

� PGIS provides efficient technical support to participatory spatial planning and area calcula-
tion.  By using mobile GIS, with accuracy of up to 5 meters, the on-site measurement for land-
use planning in rural area could achieve high accuracy with much of time and cost saving in 
comparison with conventional survey techniques.  This helps to reduce the ‘length’ of PRA 
time in participatory spatial planning which has been criticised as too time demanding. 

� While local sketch maps are considered as not legitimate by government authorities (Fox, 
Suryanata et al. Date unknown), PGIS provides sketch maps which is based on satellite image 
or aerial photograph with a reasonable accuracy and are appreciated by both local community 
and authorities for its providing real shape of the area and approximately exact location of de-
velopment plan.  The distortion of sketch map can be explained by an example: while local 
community perceive their village space as it is larger in horizontal dimension than the true 
shape which includes more forest areas spreading along the vertical dimension of the territory.  
This is because in their mental map, the village is perceived by location of residential houses 
and farms.  Meanwhile, forest areas, which belong to village’s territory, is not open to villag-
ers’ access but is under the management of the National Park or of the State Forest Enterprise 
do not come into villager perception of their village’s space.  This reflects the difference in 
how local communities and higher authorities perceive a common spatial location and the rea-
son why local maps were not well-appreciated.  With PGIS maps, the higher authorities feel 
that they can trust the maps and give it more validation, as consequently, this brings in legiti-



PGIS’S  RELEVANCE, APPLICABILITY AND CONDITIONS IN LOCAL RURAL DEVELOPMENT: A CASE STUDY WITH VILLAGE 
DEVELOPMENT PLANNING IN BACH MA NATIONAL PARK BUFFER ZONE, VIETNAM 

 73

macy and accountability to information that come from grass-roots level. (Mapedza, Wright et 
al. 2003) 

� On the other hand, participation has its contribution and impacts on PGIS as it brings local 
(spatial) knowledge to PGIS data collection, analysis and processing.  Although we did not do 
image classification in this exercise, and satellite image interpretation was aimed only for lo-
cal people to recognise their area and based on that they can plan for village development, the 
process showed that local people can analyse remote-sensed data based on their knowledge on 
the area and provide valuable basement of building up a data base.  This was proven when lo-
cal communities established the legends and land use planning unit attributes identification 
(Gonzalez 2000; Rambaldi and Callosa-Tarr 2001)) 

Negative impacts 

� When operating PGIS, the computer operation and technical problems will slow down par-
ticipation process.  Farmers could not operate the computer themselves and therefore, they 
were dependent on the external PGIS operator.  Time of waiting for computer operation could 
cause frustration and distraction to participants.  This is especially true when technical prob-
lems happened and people had to wait for data display recovery.  

� PGIS may lead to conflict/dispute on boundary or in land use planning as it was showed in the 
participatory mapping exercise.  Because village is not the administrative unit in Vietnam, the 
idea of village boundary is very vogue and general.  Usually a significant land mark is used to 
identify village territory.  However, in areas where forest or bare land is the majority, map-
ping boundary becomes more complicated.   

� Participation requires high competency of PGIS operation.  Because the process involves 
many stakeholders/participants, it can not be easily repeated and hence all technical opera-
tions that are carried out during participatory process have to be very reliable and firm.  Mis-
takes and clumsiness in PGIS operation by the outsider cause distrust and lost interest in par-
ticipants. 

� With PGIS, local communities will tend to be more dependent to external agencies in operat-
ing, maintenance and updating GIS products (maps, data base etc.).  In this study, the villagers 
are totally dependent on me (the GIS operator/researcher) for having their maps back. 

It is important to have a proper consideration between positive and negative impacts of PGIS before 
bring it into a rural development activity.  The uses and limitation of different PGIS tools are very 
different and therefore it should be well-considered for each PGIS tool whether or not it is wise and 
cost-effective to use it.  For instant, the use of participatory mapping based on paper satellite image 
which was found to be farmer-friendly, flexible, efficient, and cost effective while the use of mobile 
GIS was considered to be more troublesome because of its high technical vulnerability (running out of 
battery, fragile connection etc.), and small size of screen which limits greatly participation.  However, 
if the efficiency of time-saving for mapping by using mobile GIS is more counted, it may still worth 
to take use of the tool with more proper preparation to avoid problems. 

Emphasising on participatory dimension: dimensions of the ‘dimension’  

From observation on participation of the process, it was found out that participation in large number 
did not promise a good contribution from the participants and did not guarantee a true participation.  
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Other more important dimensions of participation are the equal task dividing and sharing during the 
process and the purpose/intensive of participation.   

In this study, the number of participants in Phuoc Tuong village was bigger than in the one from Hoa 
Mau village, the planning map from Hoa Mau village was made in more detailed and with more atten-
tion.  It was because in Hoa Mau village, participants, although were few, actively participated in the 
mapping exercise and contributed their ideas equally to each other, while in Phuoc Tuong village, the 
participants were more passive and cautious of the village leaders. 

Not only in PGIS, but also in other process of using participatory tools, it was not clear how to evalu-
ate the extent of participation.  Indicators for participation often are taken as number of participants: 
males and females, which overlooked other dimensions of participation. 

Attempts to review and evaluate participation have been made.  (McCall 2003f) have suggested some 
dimensions of participation such as: intensities and purposes of participation (see Chapter 3).  How-
ever, I found that the dimension of purposes or intentions is closely linked to the one of intensities.  
For example, a participation process with intensity of ‘information-sharing’ would be classified as 
having ‘facilitation’ or could be ‘mediation’ but not possible to be ‘empowerment’.  Also, a participa-
tion process with ‘initiating action’ intensity must be the one with purpose of ‘empowerment’.   

Therefore, in combination of empirical experiences on participation and reviewing others’ research, I 
suggest three dimensions of evaluating participation as the following: 

• Large participation: is the number of people/stakeholders involved. This is the surface of par-
ticipation.     

• Active participation: is the extent of task sharing and working together among participants (es-
pecially when the powerless work together with the powerful).  This could be a criterion to as-
sess power distance among members of the community.  The change of this power distance dur-
ing the long process could prove for empowerment.  

• Intensive participation: the intensity of participation, this will define the nature of participation 
in the process.  This reflects the nature of participation in the process: respect to the communi-
ties, empowerment, ownership and rights. 
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Figure 6.1 Three dimensions of assessing the level of participation in a collective problem solving process 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.1 shows the three dimensions of participation and the ‘shape’ of the actual participation that 
was achieved in the process.  The three points that are identified on the three axes form a facet of par-
ticipation.  Depending on each case, the triangle of participation will change its shape.  The most ideal 
participation process is to have a good balance in all dimensions with: large number, actively and 
equally participation and deep involvement. 

6.2. ‘PGIS’ once more… 

Up to this stage of the research, I realise that my understanding of what PGIS is have changed in 
comparison with those perceived before I went to fieldwork.  Besides, another review of literatures on 
PGIS: experiences and definitions, it has become clear to me what my understanding of PGIS is so 
far.  Outstanding points that I want to emphasis on a PGIS definition are discussed as below. 

It is dynamic 

I noticed that PGIS is not just a mere use of GIS in a participatory manner as Minang (2003) has 
summarised.  More complicated than that, PGIS requires the use of GIS tools in very flexible ways 
which varies from one place to another and in different environment, with different technical GIS 
tools, applying for different application fields, having different purposes, and with different dimen-
sions of participation.   

As PGIS is about dealing with geo-information together with local people, the ‘participation’ requires 
much more complicated and proper preparation than a normal GIS application does.  ‘Participation’ 
changes all the time in terms of number, personnel, and even emotions and moods of participants.  
Even if the same number of participants remains in the next sections, it could also because of “people 
leave, people come”.  Likely, even the same group of participants continue the work, they might be 
distracted by farming concerns, family worries and duty, society responsibility etc.  All these changes 
force PGIS as well as other participatory processes to be well-adaptive, patient and highly flexible. 

Intensive participation 

Active participation Large participation 

PGIS 
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The dynamic aspect also comes into PGIS’s practical tool.  It is not necessary to interpret GIS as a 
computerised system geo-information.  The use of non-computerised form of geo-information such as 
transparency overlays and 3-D models provides user-friendly and adaptive tools to geo-data analysis 
in rural environment.  This non-computerised GIS concept does not go against the ordinary definition 
of GIS in geo-information science in (Chrisman 1999). 

It is a process of application 

Similar to other participatory approaches, PGIS is highly time-demanding and require a continuous 
intervention.  It implementation has phases and steps which go coherently with the phases and steps 
of development management circle.   In each phase and step, the use of PGIS tools should be consid-
ered carefully for what the purpose of using it is and what preparation should be made particularly for 
it in order to avoid technical failure.  This is coherent with opinion of (Dunn, Atkins et al. 1997; Jor-
dan 2002). 

Its starting point 

The process that defines PGIS should not be technology-driven.  It must have a starting point which 
comes from the needs of stakeholders – from the ‘what problems do they want to solve’.  In Loc Tri 
study case, because of a strong need in having information on village development planning, I had to 
change the topic of the study given little information on study areas during preparation phase.   

However, addressing the needs in rural development is not a simple task.  The key issue is to have a 
common problem that is perceived by different stakeholders.  For instance, the need of having infor-
mation on local development planning expressed by the authorities of the National Park was in a mu-
tual need with the practical economic development need of local communities.  Though this develop-
ment planning process may serve different purposes of different stakeholders, such as in this case, the 
authorities of National Park wish to improve economic situation in buffer zone villages in order to 
reduce the pressure on their protected forest areas, while to local community: income improvement 
and diversification is the aimed of their living.   

Yet, in order to strengthen local communities’ livelihoods and income, their needs could be confront 
with targets of higher authorities e.g. the need of having more access to forest production (NTFPs or 
plantation) is contradictory to the target of keeping the total protected forest area out of local commu-
nity’s activities. 

In short, PGIS may serve a common problem in a rural development context, and addressing different 
needs of different stakeholders.  They could be well-matched or un-matched which if it is the case; 
PGIS becomes a conflict resolution instrument. 

It is end-result oriented 

In PGIS, its outcomes/outputs should serve and be utilised by local communities.  The question of 
evaluate if it is really a PGIS should be if its end-result really help the communities to solve the prob-
lem they want to solve.  This relates to issue of local community’s access and ownership to PGIS 
products which should be used for their communication, negotiation, planning, visualisation, monitor-
ing etc. 

If local communities do not have access to outputs of PGIS or not benefit from them, the whole proc-
ess would become a mere GIS application with some involvement of participation in order to extract 
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information from local community.  The issue of PGIS good practice is closely linked to this end-
result orientation element. 

Therefore, a process of applying participatory mapping with purpose of researching/studying with no 
access and benefits from its products is not a PGIS, but a merely community-integrated GIS practice. 

The shape of PGIS 

From the above discussion and analysis, PGIS is conceptualised in to a framework as in Figure 6.2.   

Figure 6.2  PGIS conceptual framework in local rural development 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

As it was discussed that PGIS is a process which has a starting point coming from local community’s 
needs, and an end-result which should serve those needs fulfilled, PGIS in this understanding is a con-
tinuous circle of development practice.  Outcomes of PGIS counted as both its GIS products e.g. 
maps, data sets and the communication/negotiation arose spontaneously among stake-
holders/participants during the process.  The GIS products (maps, data sets) could be used for deci-
sion-making process at the higher level of authorities and it is appropriate to give credit and owner-
ship of those products to local communities.  The use of PGIS products should facilitate to fulfil the 
needs of local communities’ (as the first priority) and other stakeholders’.  Through this process of 
information flow, communication and negotiation, external authorities (including other agencies e.g. 
NGOs, IOs) can provide feedback and intervention to support local community addressing their prob-
lem. 
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6.3. A conceptual model of PGIS and its applicablity context 

The model of PGIS and its application environment 
As it was analysed in Part 5.3 “Review on the applicability of PGIS in local rural development con-
text”, PGIS’s success and failure are influenced by groups of factors.  It could be viewed as if PGIS is 
a practice; its ‘sphere/space of play’ and effectiveness are constrained and bound by those factors.  
This could be illustrated by Figure 6.3 as below. 

Figure 6.3  PGIS in relation to its application in development context 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This model illustrates the relation of PGIS and its complex environment in rural development.  It 
has two main components: PGIS in rural development process and the conditions that influence 
its applicability and effectiveness. 

The circle of rural development has a close linkage to natural resources conditions because 
of the spatial dimension in development planning. 

PGIS, as a set of tools coming from outsiders, has a dynamic application in all phases and 
steps of development process with different dimensions of participation (P) 

The ‘box’ including the facets of natural resource, social, economic, institutional, technical 
and political conditions forms a ‘space of play’ for PGIS.  These conditions may be favour-
able or constrained to PGIS and therefore the facets may expand or shrink. 

The shape of this ‘box’ also may change when there are other conditions that influence 
PGIS applicability are found.  Hence, it is a dynamic box which may change it shape in each 
situation, in each period of PGIS. 
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This model which is built from a practical experience is found to be coherent with the logic 
of a simplified model of GIS in relation to its use from (De Man 1988) as he defined an in-
formation utilisation system according to three layered concept: object system, information 
utilisation system and information, based in its environment.  When comparing the ‘PGIS 
and its application environment mode’ in this discussion, it arrives to a similar structure of 
layers and components. 

A framework of PGIS and its rural development context (at local level) 

Yet, elements and factors that influence PGIS’s effectiveness on the field are not completely split out 
from each other like ‘the walls’.  Rather, they are inter-linked, integrated, and mutually affect each 
other and these complexity in their relations has brought in the complexity of PGIS implementation. 

PGIS, in its relevance to development and conditions for good practice, bears important elements as: 
its linkage to natural resource/spatial information, its linkage to local needs, participation levels, par-
ticipatory added values, use-friendly, reliability, flexibility, and operator (competence and social 
skills).  These elements are strongly connected to those from its implementation context. 

Rural development context (at local level), in this study, is identified by four main groups of non-
technical applicability conditions: economic condition, social condition, institution condition, and 
politic condition.  Each of them contains many components/elements as it was analysed in Part 5.3 as 
summarised as below: 

� Economic conditions: cost and benefits  

� Social conditions: culture and social capital; each of these component in its turn holds other 
elements such as learning attitude and information-sharing culture. 

� Institutional condition: legitimacy (policy), accountability, human resource, and institutional 
support etc. 

� Political condition: Power and empowerment, and political sensitive 

These components/elements come into different levels and seem to form a hierarchy tree of conditions 
and elements (see Figure 6.4) but they are very complicatedly linked and highly influencing to each 
other.  This explains that if one component/element is overlooked in PGIS implementation, the whole 
process may face serious problems and even be threatened to failure.  Figure 6.4 provides a visualisa-
tion of this complex system of PGIS and its environment.   
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6.4. PGIS implications for good practice 

‘PGIS good practice’ in this study is perceived as the appropriate way of implementing/introducing 
PGIS in an intended context.  ‘Appropriate’, in its turn, covers the meaning of relevance, suitability, 
effectiveness and sustainability. 

In order to have ‘PGIS good practice’, it is important to answer two main questions: what it is? And 
how does it work?  The practice of an approach depends greatly on how the people who are using it 
perceive its concept nature.  A practice of PGIS with a purpose of serving technology’s need in in-
formation acquiring would not be able to be justified for ‘good practice’.  The ‘participation’ meaning 
is often taken wrongly by many participatory approach practitioners/users. 

Findings in Part 5.1, 5.2, and 5.3 have provided evidence and inputs for understand these two ques-
tions that PGIS good practice should first come from user’s need and with true commitment of par-
ticipation from all involved actors.  This is well supported by many authors (Dunn, Jordan, Harries 
and Weiner), especially, McCall 2004 suggested some similar point of view in basic requirements for 
community-based natural resource management as: an initial commitment, and problem-driven. 

Secondly, PGIS good practice link closely to good participation (Chambers 2002).  It requires specific 
conditions and understanding as any other participatory approach does.   

Thirdly, the issue of end-result oriented, which was mentioned with meaning of “access PGIS prod-
ucts” was not mentioned in other PGIS definitions, but was mentioned in terms of legitimacy, ac-
countability and ownership (McCall, Dunn et al. 2004a).  

(McCall 2004b) shared a list of guideline for PGIS good practice sequence including pre-conditions 
and 20-steps in process/procedures.   Though this consequence covers most of key issues in PGIS im-
plementation, it is more in term of practical steps for the PGIS operators than considering conditions 
that are arriving from the local community and local conditions, for instance, local seasonal pattern as 
in the villages, crop seasons are very critical and important time; community activities should be car-
ried out during the free crop months so farmers can attend the activities and not affecting their farm-
ing activities. 

That guideline provides a ‘vertical’ list of conditions for good practice with consequences, and in this 
study those were seen as in a more ‘horizontal’ dimension with groups and clusters of conditions.  
(Chambers 2002) provides a short list of PRA-good practice. Combining of these condi-
tions/checklists for a PGIS good practice guideline would bring up much clear and comprehensive 
view.  However, it is beyond the reach of this study, given its limitation in time and other conditions. 
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7. Arriving to key conclusions & 
Recommendations - toward future 
research 

7.1. Conclusions 

PGIS process in Village Development Planning and the local community-technology interaction (for 
objective 1) 

� The process of PGIS in Village Development Planning has three main phases which based on 
the phased of VDP process.  The use of GIS does not change the consequences of participa-
tory process, but is adapted to fit in and support to problem analysis and solution seeking. 

� Interaction of local community and technology varies from one village to another, depending 
on local social, economic, political and institutional conditions of the areas. 

GIS’s relevance to rural development planning at local level (VDP) (for objective 2) 

� It could be considered as a collective spatial-related problem solving with multi-
stakeholders/actors involved each of whom have their own “value” to contribute in the prob-
lem solving process. Therefore, the process of applying PGIS is multiple-actor, multiple-
value, and multiple-benefit.   

� The usefulness of GIS application in local rural development planning are: its technical effi-
ciency in time and data quality improve which lead to improvement of legitimacy and ac-
countability in the later stage of VDP products (development proposal, map etc.); and its at-
traction to participation by drawing their curiosity and learning desire which links to the 
community learning process, empowerment and improving social capital.  These impacts 
from geo-information technology (GIT) compliment to the weaknesses of ordinary PRA tools 
e.g. distorted sketch map, lack of liable and accountable and comprehensible visualisation 
tools for communication and negotiation. 

� Participation in PGIS can be assessed in three dimensions: large participation – implies the 
quantitative aspect of participation; active participation – implies the degree of sharing opin-
ion and working together of participants, reflecting the ‘dynamic’ aspect of participation; and 
intensive participation - also attaches to intension and purposes of participation and emphasis 
on the ‘heart’ of participation. 

� The added-values of participation to GIS reflected by local spatial knowledge about their own 
areas, the mental maps which reflect hidden socio-economic/institutional situation, a compre-
hensible legend with symbols and language close to local communities, and a basic data de-
sign by involvement in attribute identification. 
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� In this combination, the exposure to geo-information in participatory process may lead to po-
tential conflicts. 

� GIS and participatory development process are mutually influencing each other and the use of 
GIS tools can be relevance and effective in a collective problem solving process e.g. VDP 

PGIS concept (for objective 2)  
� PGIS process is a continuous application.  A single use of maps or mobile GIS is not called 

PGIS.  It involves sets of participatory tools and GIS tool used in combination with each 
other, depending on its purpose and the problems it deals with.  

� It starts from the needs of local communities, is continuously carried out under types of sev-
eral tools during the phases and steps of the problem solving process.  

� It has the end-results which should be a means to serve the communities to solve their prob-
lem and be available for them to access in an equitable and well-respected manner. 

� An action of participatory mapping exercise which is aimed to exploit information at local 
level for purpose of research or management which has not relation to benefits of local people 
is not a PGIS application. 

� PGIS is not necessary a computerised system but could be non-computerised: transparency 
overlays, 3D models etc. 

PGIS and its context (for object 3) 

� PGIS’s relevance in rural developing context is shaped by economical, social, technical, and 
political factors of the communities.   

� However, there is no perfectly favourable condition for PGIS application.  It is useful to un-
derstand the complexity of its application environment, and hence be able to be well-prepared 
for each steps of the application as well as to adjust the technology into a more user-oriented 
direction. 

� Dependency of local communities to external agencies in PGIS in terms of technical opera-
tion and funding sources. 

Conditions of PGIS good practice in rural development context (for objective 4) 
� Conditions of PGIS good practice in rural development context are complex and inter-linked 

to each other.   
� These conditions may be grouped in categories: conditions from PGIS context which are more 

difficult to control and need to be well-studied before PGIS implementation; and conditions 
from PGIS tools and steps, on which PGIS participants can give more initiatives. 

� PGIS good practice includes “participation” good practice, “GIS” good practice, and PGIS 
special value good practice (e.g. to achieve legitimacy etc.), of which each ‘good practice’ re-
quires different conditions and appropriate steps .  Combination of all these conditions and 
steps requires more effort on researching and practicing in the learning process. 

7.2. Recommendations  

From the process of finding results, making discussion and conclusions of this study, I have come to 
some suggestions for future study on PGIS as following: 
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� Cost-benefit study of PGIS has been in a ‘gap’ in attention at both practical and research 
level.  This is an interesting debate to find out how ‘costly’ or ‘beneficial’ PGIS is.  Both em-
pirical and literature researches on this topic would be innovative. 

� Participation has been an important criterion to evaluate sustainable development process.  
However, it fuzzy and complex characters challenge researchers and development practitio-
ners in measuring it.  In this research, another dimension of participation was suggested, yet 
not in form of quantitative indicators.  Further researches that dig into quantifying participa-
tion should be valuable 

� Sketch map has been considered as a special PGIS tools as it could be listed as a part of both 
sets of PRA tools and GIS tools.  Sketch map made by local community can ‘tell’ many sto-
ries about the area and its people through process of visualising and interpreting ‘mental 
map’.  A research on finding the relation of sketch map and GIS map in PGIS, analysing rea-
sons behind distortion, and finding an appropriate techniques in making sketch maps that 
combine both strength of ‘mental map’ and GIS map would be challenging yet interesting. 

� The last suggested topic is about PGIS good practice. It requires more analysis and compila-
tion on its conditions from different dimensions: from technology perspective, participation 
perspective and PGIS implementation’s environment perspective. 

7.3. Some ending notes 

Now as I have come to the closing stage of the study, I would like to dedicate the final lines of this 
work to give credit to the people in Loc Tri commune, Thua Thien Hue province, Vietnam, who has 
taken a big share in designing this study and contribute many inputs about their life, areas and opin-
ions during the field work period.  My apology to them is necessary because I still feel that they have 
not got an equal benefit from this study though they have shared the work. 

I view this example as a not yet successful case of PGIS, because it has not completed the ‘return’ 
part of PGIS products to local communities, as I am expected and plan to do.    

This study is small in term of time and scope and is beautiful to me in term of what it has showed and 
conveyed about PGIS and for it has been such a learning process: learning by hearing, seeing, doing at 
the same time.  The process would continue and go on for longer, but at some stage it has to be wrap-
ping up to an ending note. Yet, at the same time, it opens a new door of knowledge for me as well as 
hopefully might be useful for those who are interest in PGIS. 
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Appendix 1 Criteria and results of selection of target villages in the study

Village Number of 
households 

Location Distance 
to Forest 

App. 
area 

Main pro-
fession 

FPs of  
consumption 

FPs of in-
come-
generation 

General 
wealth 
ranking 

Hospitality Others 

Khe Xu 49 Inside the 
park 

Next to 
restrict 
area 

Large Agricul-
ture 

Fuel wood, mush-
room 

Ecological 
tourism 

Medium-
poor 

Very  

Hoa Mau 280 Between for-
est and main 
road 

Very near Very 
large 

Agr., 
carpenter, 
etc. 

Fuel wood,  Fuel wood, 
eco-tourism 

Medium to 
better-off 

Medium  

Dong 
Luu 

397 Between la-
goon and 
main road 

Far Medium 
large 

Various Fuel wood, wood 
logs for boat mak-
ing 

Fuel wood, 
wood logs 

Better-off Medium  

Le Thai 
Thien 

 Next to la-
goon 

Far Medium 
small 

Fisherman Fuel wood, wood 
logs for boats, fish-
ing equipments 

-none- Poor Not so  

Dong Hai  Next to la-
goon 

Far Small Fisherman Fuel wood, wood 
logs for boats, fish-
ing equipments 

-none-  Medium-
better off 

Medium  

Trung An   Between la-
goon and 
main road 

Medium Medium Agricul-
ture 

Fuel wood, housing Fuel wood, 
NTFPs 

Very poor Not so  

Phuoc 
Tuong 

 Next to la-
goon  

Near Large Agricul-
turefishery 

Fuel wood, housing Fuel wood Medium Very  

Trung 
Phuoc 

 Both side 
main road 

Near Large Agricul-
turefishery 

Fuel wood Fuel wood Medium - 
poor 

Not so  

Cao Doi 
Xa 

 Next to main 
road 

Far Large Trading, 
agriculture 

Fuel wood  Better off  Not 
typical 
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Appendix 2 Loc Tri land use and livelihoods pattern figures7 

 
Land use in Loc Tri commune 
 

Land type Area (ha) 
Total area 6294 100% 
Forest land 3060 48.6% 
Agriculture land 357 5.7% 
Settlement land 48.4 0.7% 
Special use land 70 1.1% 
Un-used land 2758.6 43.8% 

 
Livelihoods pattern and land resources 
  
Sources of income Related land type Ratio (%) 
Rice Agriculture land 17 
Subsistent crops and other crops Agriculture land 13 
Garden products Forest land 3 
Live stock keeping Settlement/special use land 14 
Trading N.A 16 
Fishery farming Water body 15 
Off-farm activities (except trading) Forest land (handicraft, carpenter) 10 
Wood loggings, fuel woods and 
NTFPs 

Forest land 10 

 

                                                      
7 Source: Loc Tri commune, Land Administration officer, date collected: 28 September 2003 
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Appendix 3  Loc Tri commune crop season calendar 
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Appendix 4 Institutional and Individual Threats and responses 
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Appendix 5 PRA mapping tools and transect guideline 
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Appendix 5 Good practice sequence to P-Mapping and P-GIS (McCall 2004c) 
 
Pre-conditions: 

• “Purpose, purpose, purpose” – analytical clarity about the purpose of the P-GIS exercise is the 
key element.  Purpose can be translated into the intentions of participation – facilitation, col-
laboration, and empowerment. 

• Local people and their communities are the principals or partners, not the clients.  Thus the P-
GIS initiatives emanate from them, not from the outside. 

• P-GIS is directed towards the marginalized, the unrepresented, the inarticulate, the resource-
poor, the power-deficient.  Show positive discrimination towards people identified by gender, 
age, wealth, resource levels, caste, religion, class. 

• Envision from the start, what are the GI outputs / products going to be – are they of any use to 
anyone – if so, for whom?  And what are they?  

• Consider collaboratively what might be the negative impacts of the outputs – PSP and P-
mapping can lead to more conflicts, and more concentration of power or resources in a few 
hands.   

• Despite the necessity for a long-range vision, nevertheless, the approach should remain flexi-
ble, adaptive, and recursive in the actual approach, without sticking rigidly to pre-determined 
tools and techniques, or blindly to the initial objectives (participation is learning). 

• Participation is always a learning process – best if it is learning in two directions-: 
• Experts learn the interests, objectives, limitations, constraints, and variability from the insid-

ers.   
• Insiders (community traditional leaders, elected leaders, NGO, CBO, civil society, etc) learn 

from the expert (planner, GIS, mapper, geographer, doorkeeper to outside knowledge, contact 
with outside power). Insiders learn technical knowledge, and new technical, economic and 
social skills, but also a wider vision. 

• Participation is always slow – by design if not by definition; this is true also of P-mapping, P-
GIS. 

• Adherence to deep PRA and Participatory-RRA principles and methodology, especially in 
terms of their information needs assessment; and not just blindly use the tools of RRA to ex-
ploit local knowledge.  

 
Process and Procedures – the Works: 
  

i. Essential element is the indigenous technical and management knowledge (ITK) and local 
expertise, seeking to understand local culture, society, spatial cognition, and livelihoods, 
local resources, hazards and options, etc. 

ii. Usually there is special need for the historical perspective in IK and ISK - conflict analysis 
especially needs a historical understanding. 

iii. Make full use of non-conventional information and knowledge acquisition – semi-
structured interviews, open-ended discussions, stories, songs, pictures, serendipitous meet-
ings, and the panoply of RRA/PRA methods. 

iv. Collaborative, scientific selection of appropriate software and hardware by insiders and 
outsiders together. 
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v. Acquisition of professional geospatial information – base maps, aerial photos, remote 
sensing imagery, etc. 

vi. Prepare in advance for any desired protection of indigenous data layers.  How can they be 
protected?  How accessed? etc.  Clarify the current and future status of the ownership of 
ITK and ISK, taking into account guidelines on the protection of Indigenous Intellectual 
Property Rights.   

vii. Follow international survey guidelines such as the AAA [8] Code of Ethics which reminds 
anthropologists that they are responsible not only for factual content of information, but 
also the socio-cultural and political implications.   

viii. Apply local indigenous spatial knowledge (ISK) concepts of boundaries, core areas, con-
flict and risk zones, resources, priority areas, time-distance relations, dynamic spaces and 
landscapes, etc. 

ix. Collaborative selection of the appropriate spatial scale for geo-data inputs, and especially 
for the map and GIS products, based on social, political as well as scientific criteria. 

x. Utilise spatial PRA tools – participatory joint interpretation of air photos, RS images; 
ephemeral maps, participatory sketch maps, time-space diagrams, transects, etc. 

xi. Prepare a series of countermaps representing the interests and values of various groups of 
actors, especially the marginalised and power-deficient. 

xii. Identify and record spatial information directly on the ground using GPS with mobile GIS 
(using iPAQs or Tablet PCs).   

xiii. Supplement these information sources with digital photography, video, sound recordings, 
and with sketching where photography is ineffective. 

xiv. If it will be appropriate for specific spatial planning and management purposes, translate 
the ISK visualisations into user-friendly GIS software, e.g. ArcPad. 

xv. Transfer participatory maps into appropriate visualisation software, such as  FreeHand10, 
or MaPublisher, which are better attuned to the ISK rich information characteristics of in-
determinacy, qualitativeness, fuzziness, metaphor, emotion, holistic and not reductionist.  
[9] 

xvi. Cross-check the ISK visualisations and the geo-referenced point ITK data with geo-
information from standard maps, topographic maps, etc. 

xvii. But do not treat the ISK maps, or ‘mental maps’, simply as perceptual aberrations; i.e. do 
not take standard official maps as the only authentic base against which to measure.  

xviii. When appropriate for specific spatial planning and management purposes, apply GIS ver-
sions (e.g. ArcPad) of the ISK visualisations. 

xix. Make use of interactive visualisation software for further development and for participatory 
spatial planning (PSP) with user groups.  Presentation and visualisation, interpretation of 
outputs, and understanding. 

xx. Apart from visualisation, if applicable, use physical three-dimensional models, sound, multi-
media, or web-based (dynamic) GIS and mapping. 

                                                      
8  American Anthropological Association(1998-2004). 
 
9 E.g. in mapping competition / conflicts over water resources in Lake Naivasha catchment.  (Boix 
Fayos 2002) 
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xxi. Distribution, delivery and dissemination of GI and other outputs should be pre-planned col-
laboratively so as to meet good governance objectives of equity, respect, transparency and ac-
countability 

xxii. Follow-up, monitoring and evaluation should be designed into the P-GIS process from the 
outset, and with an independent component./. 
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Appendix 6   Check list for PRA good practice (Chamber 2002) 

 
 
Many good ideas can be found in statements from workshops in Sussex in 1994 (Absalom et 
al 1995), Bangalore in 1996 and Calcutta in 1997 [all three published in PRAXIS 1997]. Here 
is a personal short list. 
Time, resources, patience and good practitioners run through them as 
recurrent themes: 

• Donors, governments and INGOs to be warned repeatedly of the dangers of too 
much, too fast, and with too few resources 

• Support for further technical and ethically sound R and D and training [the re-
searcher/trainer’s typically self-serving recommendation] 

• Care in selecting sensitive, experienced and committed innovators to explore, pilot 
and develop appropriate approaches and methods to fit each case, and assuring them 
adequate time and resources (not so impossible, as there are now many more capable, 
experienced and suitable people around) 

• Care in the selection and training of facilitators, with adequate resources and time, 
recognising that training will be a substantial proportion of expenditure, and will bring 
other long-term benefits through capacity building 

• Independent monitoring and evaluation by community members of party numbers 
processes combined with self-critical reflection built in 

• A code of conduct drawn up in a participatory mode for party numbers sponsors, 
trainers and practitioners, and widely shared, adapted, and further developed. Partici-
patory work on this by practitioners has already begun. Participants in this conference 
are warmly invited, on behalf of those who have brought it thus far, to contribute your 
suggestions. 

27 June 02         Robert Chambers 
  


