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Recognizing stakeholders in the design of effective 
community-level geophysics programs

Despite the challenges involved in implementing 
“humanitarian geophysics” projects, the potential 

impact of these projects is vast—particularly for engaging 
the public and encouraging a new and diverse generation 
of students to pursue careers in geophysics. Established 
programs like Engineers without Borders and emerging 
programs like Geoscientists Without Borders (GWB), which 
is administered through the SEG Foundation, provide 
unprecedented opportunities for geoscientists to become 
engaged in projects with a humanitarian focus. Many of us 
are excited by the prospect of using our knowledge and skills 
to make impacts on communities in a direct and immediate 
way. As scientists, it is easy for us to focus on addressing the 
technical issues of a project, such as selecting appropriate 
measurement methods and overcoming the daunting logistics 
of fi eld operations—particularly if the project is in a foreign 
country. To create eff ective programs, however, it is equally 
important for us to consider nontechnical issues in the 
planning phase of a project, such as the role of stakeholders.

Project stakeholders have a range of interests that must 
to be addressed throughout the implementation of any com-
munity-level program. During the project planning phase, 
however, little emphasis may be placed on recognizing who 
the stakeholders are, identifying their motivations for partici-
pation, or adapting project objectives and activities to address 
those motivations (Poolman and Van De Giesen, 2006). It is 
widely acknowledged within the international development 
community that failure to address stakeholder interests at 
the planning stage can reduce project impact, inhibit project 
sustainability, and ultimately lead to project failure (Clayton 
et al., 1998). Th e United Nations Development Program 
emphasizes that considering stakeholder participation in the 
design of projects is an essential aspect of sustainable develop-
ment (Clayton et al., 1998). Beyond ensuring that the techni-
cal goals of a project are reached, Fraser et al. (2006) demon-
strate how the inclusion of stakeholders in project planning is 
an eff ective way to empower and educate the participants in 
the long term. Kongo et al. (2006) provide an example illus-
trating how community involvement in monitoring studies 
through participatory data collection can improve scientifi c 
understanding and design objectives for researchers, while si-
multaneously enhancing community acceptance of the study 
and its results, thereby increasing the sustainability of project 
impacts.

In this article, I use experiences from the GWB proj-
ect in Madhya Pradesh, India to illustrate how we have ad-
dressed (or in some cases failed to address) stakeholder needs. 
Th rough these examples, I hope to illustrate the fundamental 
importance of understanding stakeholders in the develop-
ment phase of a project. Identifying the multiplicity of stake-
holders and understanding their motivations and limitations 
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is not only a key element for successfully engaging individual 
communities, but it can also help to diversify projects and 
produce broader impacts. Ultimately, I hope that this discus-
sion will help to make stakeholder issues of equal importance 
to other scientifi c and logistical concerns in planning and 
evaluating future projects. Failure to do so may reduce proj-
ect impact even when intentions, methods, and logistics are 
favorable.

Overview of the GWB India project
Th e India project is focused on a small watershed in the 
Deccan basalts of Madhya Pradesh near the village of Salri 
(Figure 1). More than 90% of rainfall in the area occurs dur-
ing the monsoon season between June and September. Th e 
long dry season coupled with limited groundwater storage in 
the basalts makes water scarcity a pressing issue. As a result, 
artifi cial recharge of groundwater using monsoonal runoff  
captured by small dams is a widespread activity to enhance 
water supplies during the dry season. Oblinger et al. (2010) 
discuss the regional context of the project area and provide 
details of water harvesting activities in the Salri watershed.

Th e technical goal of the GWB project is to use electro-
magnetic induction (EMI) surveys along with traditional 
hydrologic monitoring to support sustainable water manage-
ment practices. Specifi cally, we are using EMI to (1) evaluate 
the ability of new and existing dam sites to capture runoff  and 
recharge groundwater supplies, (2) develop site-specifi c irri-

Figure 1. Location of the Salri study watershed.
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stakeholders. Reed et al. (2009) give an excellent discussion 
of the importance of recognizing stakeholders in natural 
resource management and examine methods for analyzing 
stakeholder roles. Th ese authors cite the 4Rs as one tool used 
for evaluating stakeholders in natural resource projects by 
considering rights, responsibilities, revenues (benefi ts), and re-
lationships between stakeholder roles.

In our project, four distinct groups of primary stakehold-
ers are shown in Figure 5. Th ese include the project sponsor 
(i.e., SEG Foundation), academic researchers and students, 
personnel from FES, and the target community. Each group 
has a diff erent motivation for involvement in the project (i.e., 
diff erent rights, responsibilities, and revenues). For example, 
the villagers from Salri are primarily interested in tangible, 
short-term benefi ts and ultimately hold the right to decide 
whether a project will be implemented in their community. 
Th e sponsor is concerned with broad programmatic issues, 
such as having a demonstrated impact on the target commu-
nities, building the community of practice (e.g., through stu-
dent involvement and public outreach), obtaining value for 
their investment, and building the funding program. In con-
trast, academic researchers and implementers (e.g., NGOs) 
deal with the details and logistics of the project. Despite the 
shared focus of the last two groups, their driving motiva-
tions are diff erent. While there may be great personal satis-
faction and even professional recognition for projects with 
humanitarian impacts, there is little reward in academia for 
work that does not directly lead toward journal publications 
or enhanced student experiences. For our NGO partners at 
FES, however, the main focus is on maximizing the impacts 
of their work. Beyond demonstrable outcomes at the Salri 
site, this may be done through activities like empowering 
communities through participation and broadening program 

gation plans to decrease the agricultural demands on ground-
water, and (3) explore for untapped reserves of groundwater 
within watersheds.

We worked closely with the Foundation for Ecological 
Security (FES), an Indian nongovernmental organization 
(NGO), to plan the project. FES has a working history with 
the villagers of Salri and a long-term interest in expanding the 
use of EMI for watershed studies throughout India. Build-
ing institutional capacity at FES was therefore considered 
to be important from the beginning of the project. Formal 
deliverables, like the preparation of fi eld manuals and post-
ers to train FES fi eld staff  and educate villagers (Figure 2), 
were part of the original project proposal. An emphasis on 
informal technology transfer was also included by teaming 
Clemson graduate student Daniel Matz with FES fi eld agent 
Meenakshi Choudhary to collect fi eld data over a period of 
approximately fi ve months during the 2009 Indian monsoon 
season. Th roughout the project, we maintained a focus on en-
gaging villagers in the fi eld (Figure 3) and at village meetings 
(Figure 4). Th is unique fi eld experience also created an op-
portunity to engage the general public by maintaining a fi eld 
blog, which was a formal deliverable of the project (http://
dansindiablog2009.blogspot.com). Th ese specifi c examples il-
lustrate a conscious eff ort to include nontechnical issues in 
the initial project plan.

Understanding stakeholders
Identifying stakeholders is critical for developing an eff ec-
tive project plan. Understanding diff erent stakeholder mo-
tivations and resources can help to refi ne project tasks and 
identify an appropriate level for stakeholder participation 
in the project. Additionally, understanding motivations is 
essential for identifying and overcoming confl icts between 

Figure 2. Presentation of a bilingual project poster at a local exposition for farmers by Sudershan 
Gangrade (initially a project intern and later a Clemson student). Th is poster was also displayed 
within Salri village.
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activities to larger regions. Th e arrows in Figure 5 illustrate 
the relationships between stakeholders in terms of the fl ow of 
direct benefi ts in our project.

Th roughout the implementation phase of the project, 
we found ourselves constantly adapting based on our under-
standing of how diff erent stakeholder motivations could be 
best met to maximize the overall impact of the project to all 
stakeholders. Enhancing opportunities for formal training 
and student participation is a concrete example of how we 
adapted to diff erent stakeholder motivations without making 
signifi cant changes to the technical scope of the project.

Although there was a minimal focus on formal, organized 
training activities in the original project proposal, we later 
recognized that such activities would be important to meet-
ing the goals of the sponsor, academic researchers, and the 
NGO by both enhancing institutional capacity and engaging 
students. As a result, several formal training activities were 
integrated into the project. For example, a staff  member from 
FES, Chiranjit Guha, travelled to South Carolina to partici-
pate in Clemson’s fi eld camp in the spring of 2010. In addi-
tion to learning about teaching methods and fi eld techniques, 
Guha also expanded the awareness of water resource issues in 

India among students at the camp through his interactions 
with them and by delivering a formal lecture on the topic. 
Th e trip also facilitated the organization of a joint FES-Clem-
son workshop in India titled “Practical Monitoring Strategies 
for Scientifi cally-based Watershed Management”, in January 
2011 that was attended by both NGO and student partici-
pants. Th is approach to building the technical capacity within 
FES is helping to sustain and expand the impact of our work 
beyond the formal end of the project. For example, the work-
shop materials are now available to FES to train additional 
staff  as they plan to initiate a large scale monitoring program 
of more than 400 watersheds in southern India. In addition, 
we have also adapted the project plan to take on student in-
terns and provide hands-on experiences with equipment for 
students at the Indian Institute of Technology (Bombay).

While formal training activities have had important im-
pacts on three of the stakeholder groups in Figure 5, train-
ing has little immediate impact on community groups. Th is 
exemplifi es the fact that not all project activities will impact 
stakeholders in the same way. In planning a project, it is 
therefore important to clearly identify how diff erent stake-
holders will receive benefi ts. For example, in our project we 
depend a great deal on villagers for providing us the oppor-
tunity to work in their watershed: we monitor their reser-
voirs and wells, walk through their fi elds, sample their soils, 
and benefi t from their local knowledge of the site. In return, 
the villagers receive little direct benefi t from us (i.e., the re-
searchers and students). Instead, we focus on empowering the 
NGO which in turn provides direct benefi ts to the villagers 
by implementing programs with them. In initial visits to the 
site prior to starting the GWB project, villager concerns at 
meetings were focused on quantifying the direct benefi ts they 
would receive from the project. After working to clarify the 
fl ow of benefi ts as shown in Figure 5, the villagers became 
more willing to provide general support for the project with-
out direct remuneration (in cash or kind). For example, once 
the GWB project initiated, the village government passed a 
formal resolution to support our research eff orts on the proj-

Figure 3. (a) FES staff  member Meenakshi Choudhary explains 
measurements of stream fl ow to villagers. (b) Clemson student Daniel 
Matz explains the operation of an EMI tool to FES fi eld staff .

Figure 4. Stephen Moysey discusses project objectives with villagers in 
Salri.
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ect. Despite this clarifi cation of the fl ow of benefi ts, however, 
it is still essential that benefi ts to each stakeholder group are 
present to keep them engaged.

Diff erences in stakeholder motivation can also lead to 
confl icts in a project. In particular, many spirited discussions 
have been had between myself and FES staff  regarding “sci-
entifi c research” versus “action research” (Susman and Evered, 
1978; Stokols, 2006). While we share the goal of improving 
sustainability of the watershed, the path to achieve that goal 
is not always the same. For example, we once faced a dilemma 
over the placement of a pressure transducer. We agreed that 
the transducer would be used to monitor the loss of water 
from a reservoir as the monsoon transitioned into the dry sea-
son. However, I wanted to put the transducer in the reservoir 
early so I could test theories about the storm runoff  charac-
teristics of the watershed. FES staff  could not see the value in 
having the transducer in the reservoir before it was full as the 
results would have little immediate impact on villager actions 
and the transducer could instead be used to quantify stream 
fl ows at a diff erent site. In the end, we compromised so that I 
obtained enough data to publish a paper, but many questions 
about watershed behavior still remained. Although it may not 
always be possible to overcome these confl icts, good commu-
nication between the stakeholders is essential for identifying 
them and coming up with possible solutions.

Engaging communities through participation
Having local personnel on the ground with a long-term com-
mitment to the study region is essential for an eff ective proj-

ect. NGOs are an excellent partner in this regard as they 
often have the formal infrastructure, contacts, and logistical 
capabilities needed to support a project. However, NGOs 
may not have the level of familiarity or manpower to invest 
in a site-specifi c geophysics project. Facilitating community 
participation in a project, e.g., through participatory data 
collection, can therefore be a great benefi t). Participation is 
also an eff ective way to empower the community to sustain 
project related activities even after the formal end of the proj-
ect (Kongo et al., 2010).

In our project, we wanted to monitor the reservoir and 
wells in the watershed on a weekly basis. I saw this as an ideal 
opportunity to develop a community-based monitoring pro-
gram. After discussions with the villagers, it was decided that 
one person would perform the monitoring tasks on behalf of 
the entire village. Our plan was to accompany the villager to 
the fi eld several times to train him in how to take consistent 
measurements. After the training phase ended, however, the 
villager requested payment from the project to continue the 
monitoring program in the future. While this would not have 
been an issue for our project, it created a problem for FES. 
To be eff ective in the fi eld, FES has established a culture in 
which programs are implemented as a cooperative eff ort be-
tween them and the villagers (i.e., there is no direct payment 
for participation). If our project would have paid this villager, 
it would have damaged that culture and villager perceptions 
of FES. In the end, FES fi eld staff  took on responsibility for 
the monitoring program without support from the villagers. 
Th is is one place where we failed to properly understand vil-
lager motivations and their capacity to participate. To visit all 
of the wells in the watershed requires at least a day of eff ort, 
which is time that a villager would not be able to work on 
other economic activities. Perhaps if we had better consid-
ered this issue at the onset of the monitoring program we 
could have either developed a payment scheme that would 
not have aff ected the relationship between FES and villagers 
or changed the format of the monitoring program to reduce 
the load on an individual (e.g., by having diff erent villagers 
responsible for diff erent wells).

An alternative way that we have engaged villagers is 
through meetings and presentations (Figure 4), as well as 
through one-on-one consultations. In particular, talking with 
villagers as we walk through the watershed or encounter them 
working in their fi elds has provided a great deal of informa-
tion about the watershed. In addition, our keen interest to 
talk with them has provided the villagers with a sense of in-
volvement in our work. One example where consultation has 
been particularly important to the project is in our eff ort to 
use EMI to noninvasively screen sites as candidate areas for 
artifi cial recharge projects. Our hypothesis is that because 
both infi ltration potential and the electrical conductivity of 
the subsurface are linked to the underlying geology, a cor-
relation should exist between them. To test the hypothesis, 
we collected EMI data at 30 dry dam sites in the Salri region. 
Estimates of the size of the reservoir were also obtained. It was 
impractical, however, to directly monitor all of these reservoirs 
throughout the monsoon. As an alternative to direct moni-

Figure 5. Stakeholder groups involved in a typical community-based 
geophysics project. Arrows indicate the net fl ow of direct benefi ts (i.e., 
relationships between stakeholders) in the GWB India project.
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toring, villagers with property near the dam were interviewed 
about the dam performance. Specifi cally, villagers were asked 
about the length of time that the reservoir retains water after 
monsoon. Th is information could then be used to obtain a 
rough estimate of reservoir seepage potential by dividing the 
volume of the reservoir by the retention time of the reservoir. 
Preliminary analyses of the resulting data showed an excel-
lent correlation between seepage potential and EMI response 
(correlation coeffi  cient > 0.8), suggesting that the near sur-
face environment is the most important factor infl uencing 
the ability of a reservoir to enhance recharge to groundwater. 
Learning that EMI can be used as a site screening tool for 
artifi cial recharge activities is an important practical fi nding 
for villagers that need to make decisions about whether it is 
worthwhile for them to invest in dam construction.

In the context of community participation, these two 
examples illustrate the importance of understanding stake-
holders in formulating a project plan. In the fi rst case, the ex-
pectations for participation placed on the villager responsible 
for the well monitoring program were not matched to the 
benefi ts he received, thereby leading to failure of the partici-
pation eff ort. In the second case, the villagers expected little 
direct benefi t in exchange for participation through consulta-
tion. As a result, we were able to obtain critical information 
that led to a result of broad signifi cance.

Involving students in humanitarian geophysics
An important topic that requires extra focus is the potential 
for engaging students in humanitarian geophysics projects. 
Previously, students were included within the researcher 
group of stakeholders in Figure 5 because they would typi-
cally gain access to a project through an academic experi-
ence, but they deserve special attention.

Humanitarian research is particularly enticing to stu-
dents—both at the undergraduate and graduate level. In-
volving students in these projects and showing them practi-
cal applications of geophysics is therefore an excellent tool 
for recruitment to our community. Th e most obvious way 
to involve students is by designing fi eld projects that focus 
specifi cally on this group of stakeholders (e.g., through for-
eign fi eld experiences). Such programs will have an enormous 
impact on the limited number of students that participate 
in them and are therefore highly meritorious and should be 
encouraged. Th e focus on student experiences that must be at 
the heart of such programs, however, might lead to a some-
what lesser impact for other stakeholder groups and thereby 
reduce the potential for creating long-lasting impacts within 
the project area. As a result, many projects may not be con-
ducive to the direct participation of large student groups. Th e 
India project is a good example of this as only a single student 
(Daniel Matz) was included in the initial project plan. How-
ever, even projects that are not inherently student-centered 
should take advantage of the opportunity to engage stu-
dents. Developing novel approaches for student participation 
should, therefore, be considered a high priority. Despite the 
fact that only a single Clemson student was directly involved 
in the fi eld work in India, a focused eff ort was made to create 

a variety of experiences that extended to students that never 
left the campus.

Th e fi rst way that students at Clemson participated in our 
project was through undergraduate research. Working at sites 
near Clemson, a team of undergraduate researchers worked 
on analog projects for the research we planned to complete in 
India. In the process of doing their own research, these stu-
dents helped to develop protocols and test equipment that we 
later used in the fi eld in India. Beyond completing their own 
local project, the students enjoyed knowing that they were 
contributing to the success of a larger eff ort and identifi ed 
themselves with the project in India.

Inclusion of material from the project into classroom 
teaching is the second way that students were creatively 
engaged in the project at Clemson. In three of my courses 
(physical geology, sustainable water resources, and geophys-
ics), I spend time discussing the project and relating how the 
lecture topics are directly relevant to our work in the fi eld. In 
the sustainable water resources course, we spend several weeks 
over the term focused on the Salri area as a case study. Th e 
knowledge and experience brought back from the fi eld have 
been invaluable in those eff orts.

Conclusions
I have used examples from our GWB project in India to il-
lustrate that understanding stakeholders is a critical part of 
developing a community-based geophysics project. In par-
ticular, to maximize the project impact on all stakeholders 
requires that each element of a program can be related to the 
motivations of one or (preferably) more stakeholders. Equally 
important is that there is a clear relationship between stake-
holder participation and the benefi ts received from the proj-
ect. If these issues are not considered, then even a technically 
sound project may not be successful. 

Editor’s note: Geoscientists Without Borders is a registered trademark 
of SEG Foundation.
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