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Abstract: This paper describes the outcomes of a game designed to teach advanced leadership 
skills, specifically influence and negotiation strategies, to current and aspiring sustainability 
professionals at Virginia Tech’s Center for Leadership in Global Sustainability. In the game, 
students assume the role of a key stakeholder and practice principle-based negotiation, conflict 
management, consensus building, and related influence skills needed by professionals working 
on complex sustainable development challenges such as the transboundary resource issues  
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regarding hydropower and watershed management. We collected pre- and post- survey data to 
assess the effectiveness of the simulation in developing students’ negotiation and influence 
skills. Results suggest that the training helps students develop confidence in using influence and 
negotiation skills and feel more competent and better prepared to serve as leaders in the field.  
 
Keywords: sustainable development, transboundary resources, negotiation, problem-based 
learning, role-playing, pedagogy, higher education 
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The Context: Sustainable Development & Transboundary Resource Management 

Water, water, everywhere and not a drop to drink. Earth’s surface is nearly 75% covered 
in water, yet less than 1% of that water is readily available for human use and about 1.2 billion 
people, nearly 20% of the world’s population, currently live in water scarce regions. This latter 
number could climb to 3.5 billion by 2025, making Samuel Taylor’s classic quip an omnipresent 
reality (EPA, 2018; World Resources Institute, n.d.). In 2018 in South Africa, population growth 
and prolonged drought drove reservoirs down to 26% of their capacity (Voiland, 2018). Water 
rationing ensued and “Day Zero” marked the day when the proverbial well would run dry and 
Cape Town would turn off the water supply to 4 million people, threatening not only human 
health and well-being but also an economy dependent on tourism and agriculture (Welch, 2018). 
The Colorado River Research Group (2020) notes that in the Colorado River Basin, which 
includes seven states and provides water to nearly 30 million people and irrigation for nearly 4 
million acres of land (Evenson, et al., 2018), is in a period of “megadrought” and that 
aridification, increased drying, is expected. In many of the 97 drainage basins in the Northern 
Hemisphere where the water supply of 2 billion people depends on annual snowmelt, the 
snowpack is shrinking (Mankin et al., 2015). Fresh water aquifers in coastal communities around 
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the world, from California to India, are becoming unusable as a result of saltwater intrusion. 
While climate change plays a significant role in many of these problems, they are also magnified 
by an expanding global middle class population that is demanding more water for agriculture, 
energy production, and personal use (Kharas, 2017). Inadequate or aging infrastructure, 
pollution, and political dynamics further strain our water resources.  

This issue of water scarcity is a significant challenge for sustainability professionals to 
address. The challenge is further complicated by the fact that most of our water resources are 
transboundary, meaning that they cross state, national, or international borders. The United 
Nations notes that nearly 90% of the global population lives in the 153 countries that share 
transboundary water (UN High Level Panel on Water, n.d.; UN-Water, 2018). Furthermore, 
transboundary lake and river basins account for 60% of global freshwater (UN-Water, 2008). 
Therefore, it is of no surprise that many of the more than 1,400 dams or water diversion projects 
underway or planned are on rivers that flow through multiple nations (Oregon State University, 
2017). As water resources become increasingly scarce, the competition for water could result in 
upstream winners and downstream losers in the game of water security, setting the stage for 
conflict. For example, precipitation is expected to decrease in Turkey and Syria by about 16%, 
reducing flows on the Euphrates and Tigris rivers. Turkey and Syria will likely increase their 
water storage capacity in response, further limiting the flows downstream into Iraq where water 
shortages are already estimated to have led to the displacement of 15,000 people as of January 
2019 (Guiu, 2020).  

Conflict over water resources is not new, however. States and nations have fought over 
water and used water as a weapon for thousands of years (Wray-McCann, 2018). Nevertheless, 
rather than fuel for conflict, the universal human need for water can serve as a catalyst for 
cooperation that supports international trade, economic development, navigation, energy 
generation, ecosystem protection, and broader regional integration (UNDESA, 2014; U.N-Water, 
n.d.; UN-Water, 2018). Cooperation regarding the development and management of 
transboundary water resources is so critical to overall sustainable development and peace that it 
is explicitly addressed by the UN Sustainable Development Goal 6.5 which states: By 2030, 
implement integrated water resources management at all levels, including through transboundary 
cooperation as appropriate.  

Increasing water scarcity, and the potential for conflict, underscores the importance of 
cooperative management and development of our water resources. Although an estimated 450 
transboundary water treaties have been adopted since 1820, many existing treaties and 
institutions are weak in terms of mandate, design, resources, and enforcement mechanisms. The 
UN further estimates that approximately 60% of transboundary river basins worldwide lack 
cooperative arrangements altogether, including the Euphrates-Tigris river system (Guiu, 2020; 
UN High Level Panel on Water, n.d.). Despite the benefits associated with cooperative 
arrangements, as noted above, the collaboration necessary to develop them is not easy to achieve. 
Stakeholders with disparate values, goals, and needs and who represent citizens, private and 
public sector organizations from different states and countries must develop the trust and 
relationships necessary to forge mutually beneficial solutions and agreements, not an easy task to 
be sure. A primary goal of the Virginia Tech Master of Natural Resources program is to help our 
students develop the competencies and strategies vital for collaborative decision-making 
regarding the management of water resources and, more broadly, sustainable development.  
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Key Competencies for Sustainability Professionals: Knowledge, Skills, and Attitudes 
Leadership skills, including influence and negotiation strategies, group decision-making, 

conflict management, and consensus building are among the recognized core competencies for 
sustainability professionals and are particularly relevant to collaborative efforts to manage 
transboundary resources (Perlstein et al., 2017; UNESCO, 2017; Wiek et al., 2011; Hull et al. 
2020). These competencies are difficult to teach and are best developed and acquired through 
experience and reflection (UNESCO, 2017). Pedagogical approaches that support self-directed 
learning, participation and collaboration, problem orientation, inter- and transdisciplinarity, and 
the linking of formal and informal learning, create opportunities for students to develop the 
relevant competencies (UNESCO, 2017; Hull et al. 2018; Hull et al. 2019). Appropriate 
strategies include role-plays and simulations, problem-based learning, and reflection (Cotton & 
Winter, 2010; Lozano et al., 2017).  

The Master of Natural Resources degree at Virginia Tech designs opportunities for 
students to not only further their knowledge through practice but to also explore other aspects of 
their development such as social and emotional skills, which are also vital to collaborative 
problem solving (Brundiers et al., 2010; Dobson & Tomkinson, 2012; Wiek et al., 2014). 
Brundiers et al. (2010) argue that students must be exposed to real-world problems so that they 
can develop the ability to be creative and successful problem solvers. Therefore, we seek to 
expose students to the challenges of solving the transdisciplinary, multi-stakeholder problems 
they are likely to encounter as sustainability professionals. Simulation games are suitable for this 
task because they simulate realistic situations that require the integration of intellect, knowledge, 
emotions, and social skills (Hofstede et al., 2010).  

We designed three games that are fictionalized scenarios designed to simulate complex 
transboundary water management challenges that a sustainability professional may confront 
(Dobson & Tomkinson, 2012). Each explores hydropower dam development; one along the 
Mekong River in Southeast Asia, one on the River Sava in Central and Southeastern Europe, and 
one on the Nile River in Africa. In these simulation games, students assume the role of a 
stakeholder and use learned negotiation and influence strategies to solve these real-world 
challenges (Perlstein, et al., 2017). By utilizing a problem-based learning format, we encourage 
students to construct and apply their own knowledge and engage in the conceptual and practical 
aspects of natural resource management challenges (Cotton & Winter, 2010; Hmelo-Silver, 
2004). The role-playing aspect enables students to take a deep dive into the perspective of 
another stakeholder, thus broadening their own perspectives and cultivating empathy. Our goal is 
to provide our students with the knowledge and confidence to engage in situations where they 
can facilitate negotiations and influence outcomes that alleviate conflict over resources and lead 
to a more sustainable future 
 
Preparation for Game Play 

In the months leading up to the simulation students study principles of negotiation and 
influence. Students learn how to recognize the underlying interests, both theirs and those of their 
counterparts, that are at the heart of every negotiation. They also consider the role that fairness, 
relationships, and communication play in our ability to negotiate an agreement. Students also 
learn to identify and leverage various agreement options, including best alternatives to a 
negotiated agreement (BATNA). Finally, students also review different strategies for engaging in 
negotiations such as positional bargaining and they spend time reflecting on what makes interest-
based negotiation easy and what could make it difficult. 
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The ability to influence the ideas, opinions, and actions of others in a negotiation may be 
pivotal to actually reaching an agreement, especially with regard to sustainability challenges 
where no one person has authority. However, to be effective at influencing others, we must first 
understand our own interpersonal behaviors on which we naturally rely. To learn about their own 
influence style, students complete the Influence Style IndicatorTM (ISI) assessment. The ISI 
reveals an individual’s preferred, secondary, and underutilized influence style. The ISI model 
identifies five influence styles: rationalizing, asserting, negotiating, inspiring, and bridging. The 
different styles are best suited for different situations as they each emphasize different strategies 
that range from a reliance on position and power to education, encouragement, and collaboration 
(Discovery Learning, 2013).  Once students understand their personal styles of influence, they 
can learn when to utilize a different style of influence and how to recognize and respond to the 
influence styles of others.  

In each game, students assume the role of an affected stakeholder and attend a meeting to 
discuss the challenges and opportunities stemming from the proposed hydropower dam project, 
which is all based on actual events unfolding in the Mekong, Sava, or Nile river basins. Their 
main objective is to reach consensus regarding project implementation, ensuring that all involved 
parties reach a mutually acceptable solution, balancing the needs of all stakeholders. To 
effectively play their part, students are provided with reports and readings that support their 
assigned stakeholder’s perspective so that they understand their interests and can formulate their 
BATNA. They further prepare by researching the role and importance of the riverine system and 
applying their systems thinking skills to understanding the current problems threatening the 
integrity of the system. They are also asked to reflect on how power dynamics, competing 
objectives, science or “facts”, and politics are likely to complicate negotiations. Post-simulation, 
in keeping with the problem-based format, students write a press release, from the perspective of 
their stakeholder, summarizing the negotiation process and outcome while advancing their 
organization’s agenda. 

By playing the simulation game and preparing a press-release, students have the 
opportunity to test their developing competencies and practice their negotiation and influence 
skills. Students get to experience and internalize the nuances of communication in a high-stakes 
scenario. Assuming the role of a stakeholder helps students develop their empathy as well as 
recognize their own personal assumptions, thought processes, biases, and values as they contrast 
them with those of their character. The games are a fun, low-pressure way to safely experiment 
with different styles of communication, influence, and negotiation (Dieleman & Huisingh, 2006). 
They also allow students to experience working with others to find solutions that might be 
agreeable to all parties. The games are a microcosm of the strategies, structures, cultures, roles, 
and conflict that they may confront in their professional lives (Hofstede et al., 2010). Thus, 
students begin to recognize and employ the creativity, innovation, communication, and 
leadership needed to solve complex sustainable development problems.  
 

Methods 
The game has been played with approximately thirty participants on three occasions 

between 2017-2019. On each occasion, the participants have consisted of approximately thirty 
graduate students ranging in age from mid-20s to mid-60s with professional work experience and 
backgrounds spanning the private and public sectors. Participants completed a six-question 
survey in which they assess their confidence employing competencies in negotiation and 
influence. The survey is administered anonymously, online, both pre- and post-simulation.   
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Results and Discussion 

A total of one hundred students completed the pre-simulation survey and sixty-eight 
completed the post-simulation survey.  Survey questions and results are presented in Table 1. 
 

Table 1: Student Self-Reported Confidence Using Influence and Negotiation Tactics Pre- 
and Post-Simulation 

Question 1 Answer Pre-Simulation Post-Simulation 
How confident are you that 
you understand how to use 
tactics associated with each 
Influence Style in a 
negotiation? 

Not Confident at All 5% 1% 
Slightly Confident 17% 5% 
Somewhat Confident 39% 21% 
Confident 35% 53% 
Very Confident 4% 21% 

Question 2 Answer Pre-Simulation Post-Simulation 
How confident are you in 
using the tactics associated 
with each Influence Style in 
a negotiation? 

Not Confident at All 7% 0% 
Slightly Confident 23% 10% 
Somewhat Confident 48% 28% 
Confident 17% 47% 
Very Confident 5% 15% 

Question 3 Answer Pre-Simulation Post-Simulation 
How confident are you that 
you are effective in using 
the tactics associated with 
each Influence Style in a 
negotiation? 

Not Confident at All 14% 2% 
Slightly Confident 27% 10% 
Somewhat Confident 35% 41% 
Confident 21% 37% 
Very Confident 3% 10% 

Question 4 Answer Pre-Simulation Post-Simulation 
How confident are you that 
you can identify the 
interests of all parties in a 
negotiation? 

Not Confident at All 3% 0% 
Slightly Confident 9% 1% 
Somewhat Confident 38% 22% 
Confident 43% 49% 
Very Confident 7% 28% 

Question 5 Answer Pre-Simulation Post-Simulation 
How confident are you that 
you can formulate your Best 
Alternative before each 
phase of a negotiation? 

Not Confident at All 10% 2% 
Slightly Confident 22% 3% 
Somewhat Confident 41% 15% 
Confident 24% 49% 
Very Confident 3% 32% 

Question 6 Answer Pre-Simulation Post-Simulation 
How confident are you that 
you can use the interests of 
all parties in a negotiation to 
help create outcomes that 
will be agreed upon? 

Not Confident at All 4% 1% 
Slightly Confident 10% 3% 
Somewhat Confident 38% 18% 
Confident 36% 49% 
Very Confident 12% 29% 
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Question 1: How confident are you that you understand how to use tactics associated with 
each Influence Style in a negotiation? 

 

 
 

 
Question 2: How confident are you in using the tactics associated with each Influence Style 

in a negotiation? 
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Question 3: How confident are you that you are effective in using the tactics associated with 
each Influence Style in a negotiation? 

 
 

 
 

Considering the first two questions, which concern knowing how to use and applying 
influence styles, we see a general shift of approximately 18% of students moving from the Not 
Confident and Slightly Confident levels to the higher levels of confidence. The greatest gain in 
both instances was in the number of students who felt Confident or Very Confident in their 
knowledge of and ability to use influence strategies following the simulation, which was 35% for 
Question 1 and 40% for Question 2. In other words, confidence levels increased as a result of the 
training.  

Students also report that they feel more confident about their ability to use influence 
tactics effectively after playing the game, as reflected in their responses to Question 3. Twenty-
three percent of students moved from the Not Confident or Slightly Confident levels to the 
higher confidence levels. Post-simulation, the percentage of students reporting they are at least 
Somewhat Confident using influence strategies effectively was 88%, a 30% increase. 

Questions 1, 2, and 3 are each about knowledge and use of influence strategies and the 
data align with Bloom’s Taxonomy of the cognitive and affective learning domains. Knowing 
how to use influence strategies involves recall of facts and knowledge and perhaps being able to 
explain or recognize the strategies, a basic learning goal. However, being able to apply the 
strategies in a given situation is more complex because the student must be able to put their 
knowledge and understanding to work. Using the strategies effectively demands that the student 
be able to analyze the situation, evaluate which influence strategies will be most valuable, and 
then leverage the most advantageous ones, even those that they are not predisposed to using. 
Because this is the most complex and abstract demonstration of their learning, it is not surprising 
that students express relatively less confidence in this ability. 
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Question 4: How confident are you that you can identify the interests of all parties in a 
negotiation? 

 

 
 

 
Question 5: How confident are you that you can formulate your Best Alternative before 

each phase of a negotiation?  
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Question 6: How confident are you that you can use the interests of all parties in a 
negotiation to help create outcomes that will be agreed upon? 

 
 

 
 

Pre-simulation, students report a generally high level of confidence in their ability to 
identify the interests of all parties in a negotiation, with 88% reporting that they were at least 
Somewhat Confident. The number of students that indicated they felt Confident or Very 
Confident post-simulation increased 26%.  

Overall, students were reasonably confident that they could identify their BATNA prior 
to the simulation, with 68% reporting that they were at least somewhat confident in their ability 
to do so. The number of students reporting they felt Confident or Very Confident they could 
formulate their BATNA post-simulation was 81%, a 54% increase. This gain was the largest 
reported in the survey. 

Most students reported they were at least somewhat confident that they could use the 
interests of all parties in a negotiation to generate agreements, with 86% percent of students 
reporting that they were Somewhat to Very Confident in doing so. Post-survey, the number of 
students reporting that they were Confident or Very Confident increased by 30% indicating that 
many students that were Somewhat Confident increased their confidence levels.  

Question 4 through 6 ask students about their ability to identify and leverage everyone’s 
interests, including their own, to reach an agreement. Such skills require not only knowing but 
doing. The simulation allowed students to practice and develop these skills, bolstering their 
confidence in their ability to employ them.  
  

Conclusion 
Overall, our data indicate that the simulation games help students acquire and improve 

their confidence using influence and negotiation skills in the context of complex sustainable 
development challenges, with students reporting increased confidence in their knowledge of and 
application of these skills. This increase in confidence is important because an individual’s actual 
ability to negotiate and influence an outcome is linked to what they believe about their ability 
(Bandura 1997). In addition, greater confidence is associated with greater motivation, persistence 
and patience, which are useful characteristics when navigating complex negotiations, such as 
those likely to be encountered in the sustainability field (Bandura, 1997 & 2011; Miles & 
Maurer, 2012).  
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Learning opportunities that challenge students and build resilience in an informative and 
supportive environment can help develop students’ self-efficacy (Bandura, 1997 & 2011). The 
simulation game provided students with a challenging, real-world negotiation where they could 
practice relevant skills. Students’ reported increase in confidence post-simulation suggests our 
pedagogical approach was effective. 

Sustainable development and management of our resources is poised to become 
increasingly important and challenging as the impacts of climate change, economic development, 
and demographic shifts are realized. Each challenge will be unique in terms of its history, 
ecology, and stakeholders. To meet these challenges head on, we need leaders adept at using 
influence and negotiation strategies to forge a sustainable future. Virginia Tech’s Center for 
Leadership in Global Sustainability aims to develop in our students the influence and negotiation 
competencies they will need to lead this charge. Hofstede et al. (2010) note that simulation 
games are valuable in helping students develop the cognitive and emotional skills they will need 
to organize and lead change when the stress and risk are real and much greater. Our students 
develop, practice, and integrate such skills in a safe learning environment through a collaborative 
game that simulates a complicated, real-world problem (Hofstede et al., 2010). The results 
suggest that having even one opportunity to practice negotiations was helpful in building 
student’s confidence and that future experience will further increase their confidence. Therefore, 
we recommend this training for current and aspiring sustainability professionals and anyone 
interested in having influence on and helping negotiate sustainable development.  
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