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ABSTRACT

Two billion people live in countries where sustainable development outcomes are affected by fragility, conflict,
and violence. Conflict is a critical development challenge that threatens the successful achievement of the
Sustainable Development Goals. Business-as-usual practices that apply top-down approaches to development
projects without considering the contextual dynamics are neither appropriate nor sufficient. To fully attain the
Sustainable Development Goals, engineers must first recognize that development can only proceed when there is
peace and stability, then must be prepared and willing to meet the complex challenges that threaten their long-
term achievement. Peace Engineering is an emerging field dedicated to reducing and eliminating conflict-
motivated violence through the use of innovative research, technology, policy, systems-level thinking and
design. Peace Engineering provides a clear pathway for engineers, scientists, and technologists to apply strong
technical skills and system approaches to meet the challenges of the Sustainable Development Goals by incor-
porating conflict and peace outcomes into business practices, project design and implementation. This paper
explores opportunities for engineers to directly advance the Sustainable Development Goals, identifies critical
issues that hinder the progress of these goals, introduces Peace Engineering as a guiding framework for over-
coming sustainability challenges, and provides examples of effective peace engineering projects and outcomes.

1. Introduction

In 2015 the Earth’s population was 7.4 billion (The World Banl,
2019) and is projected to reach 9.8 billion by 2050 (United Nations,
2017). The current human population is characterized as the healthiest
and wealthiest in all of history and yet a large portion of the population
still does not have access to clean water, sanitation, education, decent
housing, basic employment, health care, and other basic needs. A 2017
report released by the World Health Organization (WHO) and the United
Nation Children’'s Fund (UNICEF) estimates that there are 2.1 billion
people who do not have access to safely managed drinking water whilea
2019 report released by the Food and Agriculture organization of the
United Nations states that over 820 million people do not have access to
enough food (WHO/UNICEF, 2017; FAO, IFAD, UNICEF, WFP and
WHO, 2019). Additionally, climate change and environmental degra-
dation continue to reinforce social and economic inequalities (Donchoe,
2003). According to the 2019 Global Wealth Report released by Credit
Suisse, the elite 1% of the global population own 43.9% of total global
wealth, whereas the poorest 56.6% own only 1.8% of the wealth

(Shorrocks et al., 2019). A study conducted by the United Nations
Development Programme (UNDP) and the Pardee Center for Intemna-
tional Futures at the University of Denver predicts that the occurrence of
the COVID-19 pandemic will only increase the number of people living
in poverty, with the possibility of over 1 billion people experiencing
extreme poverty by 2030 (United Nations Development Progranmume,
2020).

The Sustainable Development Goals (SDGs) are seventeen targets
that the United Nations (UN) established in 2015 to provide guidance for
its 193 country signatories to foster a more peaceful and prosperous
world (United Nations, 201 5a; United Nations Department of Economie
and Social Affairs, 2020a). The SDGs were designed after the 15-year
period in which the Millennium Development Goals (MDGs) guided
global development activity. It is important to note that while significant
progress was made in achieving partial success of the MDGs, the results
in low-income and conflict-affected countries after 15 years were quite
dire. In a summary of the results of the MDGs in Conflict Affected
Countries, Save the Children and the Center for American Progress
found that “states affected by conflict, fragility, or crisis have made
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distressingly little progress on the MDGs” (Nortis et al.. 2015). For
development to be effective and sustainable it is essential that major
conflictual issues are addressed, as “there can be no sustainable devel-
opment without peace and no peace without sustainable development”
(United Nations, 201 5b). Whereas peace and conflict were not explicitly
addressed in the MDGs, the SDGs do address peace and justice by
including SDG 16 whose goal is to, “promote peaceful and inclusive
societies for sustainable development, provide access to justice for all
and build effective, accountable and inclusive institutions at all levels”
(United Nations Department of Economic and Social Affairs, 2020b).
While the language of SDG 16 is quite broad, its inclusion as a core goal
represents an important step in helping to foster the full or partial
achievement of many of the other SDGs by 2030. The collective initia-
tives of all SDGs are complementary and symbiotic; for example, in
order to achieve peace (SDG 16) it will also be necessary to end hunger
(SDG 2), provide clean water and sanitation for all (SDG 6), and promote
climate action (SDG 13) (United Nations, 2015¢). As these initiatives
have been adopted by all of the UN members, they have become a shared
global priority, not only for country signatories, but also for the
non-government organizations (NGOs), bi-lateral aid organizations,
businesses, and institutions that operate within these countries. This
creates a unique opportunity for collaboration, innovation, and
entrepreneurship.

The purpose of this paper is to illustrate how the field of Peace En-
gineering can connect the business world to the SDGs and actasa “call to
action” for engineers to better understand and prioritize their impact on
society, politics, and culture. The COVID-19 pandemic further chal-
lenges achievement of the SDGs and it is now more critical than ever for
engineers to understand how their work can benefit communities and

the world.

2. Collaboration around the SDGs

Global international non-governmental organizations (INGOs), na-
tional and local NGOs all widely recognize the SDGs and have worked to
align their practices within these goals, acknowledging that efforts to
achieve one goal may have impacts on others. Additionally, an
increasing number of businesses are recognizing the SDGs as a frame-
work within which to align their business models and actions, including
proritizing “...reducing water, curtailing emissions, [and] enacting
better labor practices. . . ” in order to advance the SDGs (Sustainable
Brands, 2018). The UN and other international institutions have also put
a strong emphasis on fostering collaboration with the private sector asa
central step toward achieving the SDGs. There are several reasons for
this, including the fact that Overseas Development Assistance (ODA) as
well as national government budget spending is far below the targets
needed to achieve the success of the SDGs (United Nations Conference
on Trade and Development, 2014). According to the World Investment
Report of 2014 released by the United Nations Conference on Trade and
Development (UNCTAD), the estimated required annual investment in
key SDG sectors within developing countries is 3.3 to 3.4 trillion;
however, only 1.4 trillion USD is actually invested each year leaving an
estimated funding gap of at least 1.9 trillion USD per year between what
is spent and what would be sufficient (United Nations Conference on
Trade and Development, 2014). While there is a need for increased
public spending and ODA, the UN is also seeking additional support
from the private sector. In addition to closing the funding gap, the pri-
vate sector brings a strong set of expertise, the ability to foster economie
and job growth in-country and employs a significant percentage of
workers in the world. One innovative example is the work of Unilever, a
British-Dutch multinational and multibillion consumer goods company.
The former CEO of Unilever, Paul Polman, directed Unilever's business
model, both for the main company and their 300 global brands, towards
the pursuit of the SDGs, thereby integrating sustainability into the long-
term growth plan for the company (LexisNexis Blog, 2017). Along with
sustainability, the Business & Sustainable Development Commission
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anticipates that the SDG markets will create over $12 trillion in op-
portunities in the fields that make up 60% of the economy, including:
food and agriculture, cities, energy and materials, and health and
well-being (Business and Sustainable Development Commission, 2017).
Importantly, businesses are now increasingly reaching out to NGOs as
partners in advancing the SDGs. Recognizing the on-the-ground
knowledge and community trust that NGOs have built for years deliv-
ering aid and fulfilling humanitarian needs, Sustainable Brands, a global
community of brand innovators, identifies the importance of
NGO-business partnerships in advancing the shared priority of fulfilling
the SDGs (Sustainable Brands, 2018.). The report suggests that one of
the best ways for businesses to begin measurably fulfilling their com-
mitments to the SDGs is to partner with NGOs that already have strong
foundations working to advance the goals. To facilitate these relation-
ships, Sustainable Brands created a list of each of the 17 SDGs and
matched them with NGOs that had common priorities and experience.
This report gives a positive example that alignment around the SDGs is
creating valuable relationships between NGOs and businesses, thereby
opening business opportunities and markets.

An example of a complementary partnership aimed at achieving
several SDGs is the partnership between Danone, an international food
company, and Grameen Bank, a micro- finance and community devel-
opment bank located in Bangladesh. These two organizations partnered
together in 2005 in hopes of creating a self-sustaining social business to
address the malnutrition prevalent in many children in Bangladesh,
create employment opportunities for locals, have a minimal environ-
mental footprint, and support the sustainable growth of local commu-
nities. Their collaboration helped create Grameen Danone, a social
business that produces Shokti +, a yogurt rich in micronutrients that are
lacking in many Bangladeshis diets. The first factory built in Bogra,
Bangladesh was designed with minimal automation, thereby creating
more local jobs and a smaller environmental footprint. In order to
broaden the market for the yogurt, local saleswomen were hired to go
door-to-door to introduce the product and give families the opportunity
to try it. The price of the yogurt is fixed based on the price of the millk
from local farmers, allowing it to be affordable for even the poorest of
families (Renouard, 201 2). According to Danone, Grameen Danone has
provided nutrition for 300,000 children, employed 317 workers, and
created sustainable revenues for 500 local farmers. Their targeted SDGs
are no poverty (SDG 1), zero hunger (SDG 2), good health and
well-being (SDG 3), and decent work and economic growth (SDG 8),
(Danone, 2020). It should also be noted that since the social business
specifically focuses on hiring local women for much of its work, gender
equality (SDG 5) could be included in the goals and outcome of their
business. More recently, companies such as Visa have supported the
NGO-business partnership approach by partnering with the organiza-
tions IFundWomen and Hand in Hand International to support their
commitment to women's economic empowerment. With the help of
their partners, Visa will begin implementing educational training and
funding around the world to support women entrepreneurs and women
who wish to become entrepreneurs (Business Wire, 2020). Despite the
many benefits to partnerships such as these, there are also strong cri-
tiques. For example, the goals of the private sector can supersede the
interest of local civil society actors when profit is a central motive. There
is also concern that companies will undertake efforts that link to the
SDGs to appear to be doing good, while supporting fundamental prac-
tices that work against the best interests of the communities in which
they do their work. For this reason, partnership models must be moni-
tored, evaluated based on a broad and inclusive range of indicators, and
revised. For instance, when it first began, Grameen Danone had issues
with economic sustainability. To raise profits, Grameen Danone created
new flavors of Shokti + and began selling it at a higher price in the cities
where most of the profit comes from (Storchi, 2013).
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3. Engineering opportunities within the SDGs

As NGOs and businesses increasingly identify opportunities to align
their goals with the SDGs, they create avenues for engineers to advance
these initiatives. However, many engineers have trouble aligning the
humanitarian goals of the SDGs with the innovation priorities of engi-
neering, some of which are represented in the Engineering Grand
Challenges. The Engineering Grand Challenges, created in 2008, are a
list of technological goals for engineers to achieve in the 21st century.
These 14 goals were placed into the 4 categories of sustainability,
health, security, and joy of life (National Academy of Engineering,
2008). While many of these goals seem to be human focused, a critique
by Erin Cech describes how the Engineering Grand Challenges ignore the
undeniable relationship that technology has on society, politics, and
culture and in doing so relieves the engineer from any negative impact
they may have on society (Cech, 2012). The Royal Academy of Engi-
neering advocates for engineers to play a vital role in all the SDGs
(Dowling et al_, 2016), opening up many opportunities for engineers to
address major world issues such as reducing poverty, hunger, and in-
equalities, and promoting health, well-being, quality education, gender
equality, economic growth, peace, justice, strong institutions, and
partnership. Designing safe and reliable infrastructure is one example of
the critical and farreaching role that engineers of many different
backgrounds may have in advancing SDGs, including defining and
incorporating resiliency for a changing environment (Murray, 2019).

Fig. 1 below was created by the authors to map the Engineering
Grand Challenges to relevant SDGs in order to illustrate how engineering
priority areas may also be applied to achieve the SDGs. This alignment
was created to couple the Engineering Grand Challenges with applica-
tions that maximize their impact on society, politics, and culture. For
engineering challenges to align with societal challenges, local knowl-
edge and expertise needs to be valued and included in the design pro-
cess. There are many engineers who dedicate their work towards the
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fulfillment of these goals; however, it is important to re-align engi-
neering practice in order to more significantly address societal chal-
lenges. If taken as a call to action, this redirection may encourage
engineers to work on complex issues on which they may have never
worked before, and wherein the application of their specific skill sets is
not immediately apparent. The reenvisioned role of the engineer may
guide technical work to address social outcomes and create opportu-
nities for engineers to incorporate long-term value in their technical
work.

It is important to note that expanding the domain in which engineers
work will require close collaboration with NGOs and other groups
familiar with contextual constraints and local challenges. For engineers
to work effectively: NGOs must be willing to connect engineers to the
locally driven, contextual issues; businesses must provide financial
backing by investing in the SDGs; governments must cooperate and
encourage businesses and NGOs working in these fields by validating
their contributions and/or providing economic incentives; and engi-
neers must recognize the value of working in local partnership. How-
ever, most governments, NGOs, and businesses will not allocate money
to projects unless the working conditions are safe and there is a
reasonable likelihood that the project will be successful and sustainable
(measuring success in the fact it will be used and maintained). Instability
and conflict often drive organizations and businesses away as it is
difficult to maintain a stable enterprise in the midst of an unstable
community.

4. The impact of conflict on the achievement of SDGs

Conflict is a critical development challenge that threatens successful
achievement of the Sustainable Development Goals. The World Bank
implicates conflict as the “primary driver” of suffering and poverty and
indicates that conflict drives 80% of all humanitarian needs. In 2018,
humanity invested $14.1 trillion (11.2% of global GNP) in the
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Fig. 1. Connecting the Engineering Grand Challenges to the SDGs (National Academy of Engineering, 2008).
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avoidance, administering, or recovery from violence, of which violent
crisis and military expenditures represented $5.7 trillion (FAO, IFAD,
UNICEF, WFP and WHO, 2019). Beyond these economic measures, the
cost of violence extends deeply into society. Political conflicts resulted in
at least 38 highly violent crises in 2016, contributing to the over 68.5
million people displaced worldwide by persecution, conflict, or gener-
alized violence. This is the highest level since World War II (United
Nations High Commissioner for Refugees, 2018). In Somalia, for
example, long-term violence has left half the population in need of hu-
manitarian assistance and nearly 400,000 children suffering from acute
malnutrition (O Connell, 2017). Lessons learned from the development
and early implementation of MDGs reveal that progress was often
hampered by conflict (United Nations Development Programme, 201 6).
In fact, the final Millennium Development Goals Report claims that
conflict is the biggest threat to human development (United Nations,
20154a). Therefore, progress towards Sustainable Development Goals
requires a deep commitment to reducing violent conflict and promoting
sustained peace. In this sense, all Sustainable Development Goals work
towards SDG 16: Peace, Justice and Strong Institutions, and none will be
possible without an existing state of peace.

Organizations working to advance SDGs can only function in secure
societies. For example, the U.S. Peace Corps, which has been providing
social, technical and economic development support around the world
since 1962, has often encountered scenarios in which they have had to
completely halt their work and pull volunteers out of a country due to
violence occurring in the area (Moloney, 2016). Current operations have
been suspended in at least 4 countries due to conflict and violence
(Peace Corps, 2020). Although the COVID-19 pandemic has impacted
the entire world, conflict affected countries are more susceptible to
outbreaks due to organizational support being forced to flee from the
conflict as well as the unstable systems that lack infrastructure and the
trust of the people. In Libya for example the wars drove out the foreign
medics providing aid on the ground. This violent conflict has caused
their health system to nearly collapse and has caused the displacement
of people who now must live in overcrowded conditions (International
Crisis Group, 2020; World Health Organization, 2020). When support
must leave due to conflict, whatever progress they may have made
building trust in the communities, medical facilities and schools can be
completely destroyed. Similarly, NGOs that provide critical services and
support for development work are also limited in their impact by con-
flict. Following the Iranian missile attacks on the US in response to the
attack on the Iranian General Soleimani in January 2020 additional
security measures were implemented in Iraq. These extra security
measures restricted the humanitarian work of the NGO Oxfam Interna-
tional as well as many others by creating road checkpoints and
restricting travel around the country. These restrictions forced Oxfam to
suspend their work in three regions due to the lack of accessibility to
these areas. The suspension of their work is felt immensely by vulnerable
populations that require the emergency food and cash aid that Oxfam
provides daily (Oxfam International, 2020). Engineers Without Borders
(EWB), another non-profit that develops engineering projects such as
buildings and water and sanitation systems, may take months laboring
over designs but may never be able to implement their project if the
proposed area becomes unstable. In 2019 the Washington D.C.-based
EWB professional chapter suspended travel to two of their four pro-
jects due to the political instability that threatened the safety of the
volunteers (Engineers Without Borders Washington DC Professional
Chapter, 2019).

Not only can conflict hinder progress, but it can also be exacerbated
by acts of goodwill if they are not done in a conflict sensitive manner. In
the groundbreaking book Do No Harm: How Aid Can Support Peace—or
War the author argues that when any outside resources, human or
financial, are introduced into a conflict-affected environment, it is
imperative to explore and plan for the potential positive or negative
impacts on peace and conflict (Anderson, 1999). This is a basic tenet for
all humanitarian, private sector or development work to ensure that, ata
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minimum, the project does not cause harm to people and /or exacerbate
the conflict, and ideally serves to help foster peace and support people
and groups (connectors) working on peace (Zelizer, 201 3). Unintended
consequences, including conflict, can arise from development projects
when community dynamics are not fully understood. Resources such as
water and food can be hoarded or weaponized. If an organization pro-
vides these resources without taking the surrounding conflict scenarios
into consideration, they may be jeopardizing the lives they are trying to
sustain. One such example occurred when an engineering student design
team from the University of Texas at El Paso collaborated with two in-
dustrial partmers on a humanitarian mission funded by a private donor to
provide a sustainable source of clean water to a community in Haiti
whose main water source was brackish and undrinkable. In an effort to
provide clean water using a system that could be easily maintained to
the Po Ploom community, two wells were drilled, and a reverse osmosis
(RO) system was built to treat the water. This RO treatment system was
housed in a shipping container with the energy to power the system
obtained from solar panels attached to the top of the structure and an
AGM battery. The solar panels provided energy for the system and
charged the batteries during the day. At night, the system would switch
to the battery source. While the positive impacts of this project, both
anticipated and unanticipated, were profound, some of the unintended
consequences put the community at increased risk of violence. The
community became a target to those around it, and they were held at
gunpoint while some of their solar panels were stolen about three
months after the system was installed (Santiago, 2020). While this is an
example of a small-scale engineering project that led to the outbreak of
conflict, there are many large-scale engineering projects such as bridges,
buildings, pipelines, and dams that have created conflicts among nations
and have had inequitable negative impacts that tend to cause the most
harm to poor and marginalized communities. For development to
progress and SDGs be achieved, peace and stability must be incorporated
as an intentional priority for all projects. If engineers are to make an
impact on fulfilling these goals, they must incorporate a peacebuilding
mindset and peacebuilding skills into routine professional practice.

5. Peace engineering

Peace engineering is an emerging discipline aimed at integrating
engineering design and practice toward outcomes of peace by fusing
engineering approaches with the study and practice of peacebuilding.
Peacebuilding is a field that draws on many disciplines to, “manage,
mitigate, resolve, and transform central aspects of conflict,” and works
towards sustainable peace (Alliance for Peacebuilding, 2020). Peace-
builders and peacebuilding organizations work to identify the root
problems of a conflict and, in partnership with communities, develop
robust approaches to build resilience, transform relationships and create
innovative and stronger institutions and processes to help reduce
violence and advance peace. Peace- building is a lens through which to
examine conflict and potential projects (including efforts from the pri-
vate sector). At a minimum there is a need to ensure any type of project,
whether a large-scale infrastructure development effort, a small-scale
project such as building a well, or a small-scale micro-finance project
does not exacerbate conflict dynamics. It is critical to understand the
root sources of conflicts, power dynamics, the various parties and
agendas and the existing actors on the ground who are working to
advance peace and those actively fueling conflict; the role of an outside
engineer is also important within this context. The control volume for
identifying root causes is subjective and can change with time; however,
peace engineers focus on what is important to present-day communities.
This means looking at the internal operations of a project from hiring of
staff, to sowreing, to how projects are planned and executed, who re-
ceives benefit and who does not, how diverse actors ranging from
business, and government to criminal and armed actors, may attempt to
hijack or prevent peaceful efforts. However, peacebuilding extends
beyond seeking to not do harmy it aims to fully integrate into an
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organization’s internal and external operations for peace, thus maxi-
mizing the potential of its work (Zelizer, 2013). Peacebuilding practice
highlights the value of trust-building processes between outsiders and
locals and the importance of long-term relationships with communities
(Alliance for Peacebuilding, 2013). When analyzing a conflict and
possible solutions, peacebuilding practice calls for careful critical
thinking about assumptions and the possible unintended consequences
those assumptions may create.

Peace engineering incorporates peacebuilding knowledge and
multidisciplinary community engagement approaches into traditional
engineering design. Peace engineers are taught a broader range of skills
so that they are able to apply a peacebuilding lens to all stages of the
engineering design process; this includes incorporating local knowledge,
considering social impacts of design outcomes, and considering poten-
tial failure scenarios, for example. Peace engineering cultivates an un-
derstanding of how engineering and technology have the potential to
either create or mitigate conflict, and infuses conflict-sensitive ap-
proaches into engineering research and practice to reduce the impact of
violent conflict on society, going beyond the minimum goal of do-no-
harm. Traditional engineering approaches often remove a problem
from its societal context in order to solve it within confined technical
boundaries, thereby limiting the opportunity for the engineer to fully
understand the broader context of their work. Peace engineering em-
braces the impact that engineering projects have on society and in-
corporates that impact into design criteria and considerations. Peace
engineers also understand that monitoring, evaluation and continual
adaptation are vital to success; circumstances may change after imple-
mentation and the project may also need to be revised to consider the
changing circumstances. When applied with a conflict-sensitive lens,
there is a clear call to leverage the latest technologies to reduce conflict
and enhance the design and implementation of development projects. In
fact, the needs of society may be used to identify and prioritize engi-
neering advances, as seen in Fig. 1. A partnered approach and broader
base of knowledge enables engineers to envision how their work may be
used to benefit local communities, government policy, and global
challenges.

6. Peace engineering approaches to overcome challenges in
achieving SDGs

Recognizing that violent conflict can hinder NGO and business op-
erations or even force the closure of their work, and that even acts of
goodwill can have unintended consequences that create or exacerbate
conflict, peace engineers consider conflict dynamies in the engineering
design process. They incorporate peacebuilding skills into their practice
and recognize that SDG 16: Peace, Justice, and Strong Institutions must
be integrated into all project goals, regardless of scope. Some of the
additional steps that peace engineers incorporate into their work include
creating goals to understand and promote local culture, developing an
understanding of the system dynamics and how an engineering project
fits into it, self-reflection on assumptions and biases, and committing to
long-term trust-building partmerships with communities.

It is also important to highlight and further support the unexpected
positive impacts that emerge from community-partnered engineering
projects. While the community violence brought about by the water
treatment system in Po Ploom, Haiti (mentioned earlier in the paper)
was clearly an unintended negative consequence, the project also
brought several unanticipated positive outcomes. The structure not only
served to provide clean water, but it also became a place of community
where mothers would sit with each other and watch their children play
together. The water treatment system also became a valuable infra-
structure asset that created a bond within the community. Once the
community was threatened and the solar panels were stolen, the com-
munity banded together and created shifts to guard and protect the
water treatment system. Overall, it provided not only a local and rela-
tively inexpensive source of water, but also an important social
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infrastructure that the collective community now holds precious (San-
tiago, 2020).

Additionally, it is important to support and validate community-led
efforts rather than make assumptions about appropriate technologies.
Since Somaliland’s declaration of independence from Somalia in 1991
they have made an effort to become a peaceful democracy. In order to
create and sustain a peaceful democracy, Somalilanders sought to hold
free and fair elections but had no mechanism for identifying voters and
tracking participation. Somalilanders, through their National Electoral
Commission, collaborated with peace engineers to address the issue of
voter fraud. This led to the Commission adopting an iris-scanning bio-
metric technology that would prevent voter fraud while ensuring a
Somaliland-driven solution that also contributed to maintaining peace.
While there were several low-tech alternatives available, such as inking
the finger, as well as other higher tech solutions such as fingerprint
scanning, the Commission, in collaboration with civil society and the
government, recognized the ink was too easy to remove and too many
Somalilanders lack distinet fingerprints as their nomadic lifestyles and
manual labor focus has wom their fingerprints down, making them
undetectable. These concems led to considerations of altemative tech-
nologies, which were thoroughly researched. In a collaborative and
iterative effort, they found together that the iris scanning option was the
best biometric technology to solve their challenges and ensure the
proper registering of voters and production of the voter registry. While it
was considered by many to be the most technologically sophisticated
option, raising concerns about if it was the most appropriate technology,
the success of their voter registration process in 2017, and the positive
role it played in the 2018 elections, validated the Commission’s decision
(McCann, 2020; PeaceTech Lab and Drexel Peace Engineering, 2020).

Some best practices held by peace engineers include consideration of
disparities that a project might introduce and the ensuing potential for
conflict, reflection on possible unintended consequences (whether pos-
itive or negative), sourcing of materials and labor, and creation of equal
partnerships among stakeholders to promote the long-term sustain-
ability of a particular effort. Peace engineers consider potential future
conflicts in the planning, design, and implementation of projects and
acknowledge that even acts of goodwill can cause conflict. Local projects
not only have local impacts, but also contribute to mitigating global
challenges. As these impacts reverberate, tensions can be mitigated so
that conflict does not tumn violent and perhaps help to prevent potential
violence or deep conflicts from developing. If violence is prevented then
the work of NGOs, businesses, and governments can also continue with
limited interruptions. Consistency and adaptability are key to creating
positive and sustainable peace. Peace engineering strives to create sus-
tainable systems that succeed even when conflict does occur. These
engineering projects should be designed to be resilient and adaptive to
the long-term growth of the communities that they impact. Finally,
peace engineers value the importance of creating equal partmerships
among stakeholders and seek to incorporate local knowledge of history,
culture, and both technical and social capacity that outsiders would
never possess. These parterships give distinctive insight to engineers
about the conflict and history of a community. Collaboration between
peace engineers and local communities will ensure that good engi-
neering decisions can be applied that consider the past, present, and
future of a community’s history and culture.

7. Conclusion

Each of the seventeen SDGs created by the UN provides a challenge
and an opportunity for engineers to engage in integrated approaches to
advance the collective vision of achieving the SDGs. With a growing
interest in the SDGs by governments, businesses and NGOs, more op-
portunities are arising for engineers to lead the successful application of
technical solutions in support of the SDGs. However, in order for all of
these goals to be attained, peace needs to be integrated within every
phase of the design process. Peace engineers are a necessary asset, not
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only for transforming conflict into peace through traditional peace-
building approaches, but also for applying the engineering mindset to
create technology that advances peace while simultaneously achieving
the SDGs. Peace engineers utilize the skills of peacebuilding within their
engineering practices to create sustainable change within government,
private businesses, NGOs, and/or local communities. Peace engineers
are empowered to take off the blinders and biases that traditional en-
gineering curricula create and be more cognizant of the work they do
and how it influences conflict. Finally, peace engineers have the multi-
disciplinary skills necessary to advance the SDGs with the understanding
that no engineering project can be successful and have lasting positive
results if the goals of the project are not centered within the pursuit of
long-term peace.
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Questao 1

Nd&o respondido

Vale 1,00 ponto(s).

Leia as afirmativas a seguir:

() A populacdo humana atual é considerada a mais rica e a mais sauddvel. No entanto, hd 820 milhdes de pessoas sem
acesso d comida suficiente.

(Il A mudanga climdtica e a degradagdo ambiental continuam reforgando as desigualdades sociais e econdmicas.

() De acordo com o Programa de Desenvolvimento das Nagdes Unidas, a pandemia do Covid-19 aumentard o nUmero de
pessoas vivendo na pobreza.

Assinale a alternativa em que todas as afirmativas sdo verdadeiras de acordo com os dados apresentados no artigo de
Yarnall et al. (2021).

Escolha uma opgdo:
I, 1

Al

I, 1l

Questdo 2
N&o respondido

Vale 1,00 ponto(s).

Uma das razdes apresentadas no texto para se salientar a importdncia de parcerias publico-privadas estd ligada &
necessidade de investimento financeiro para se atingir os Objetivos de Desenvolvimento Sustentdvel. De acordo com o
relatério de 2014 sobre o investimento mundial:

Escolha uma opgdo:
investe-se apenas 1.4 friihdes de ddlares americanos por ano.
estima-se que os paises investem 3.4 trilhdes de ddlares americanos ao ano.
requere-se o investimento dos paises em desenvolvimento.

gasta-se um minimo de 1.9 triindes de ddlares americanos por ano.

https://ead.ufu.br/mod/quiz/review.php?attempt=279878&cmid=111137 1/5
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Questdo 3

Nd&o respondido

Vale 1,00 ponto(s).

Os Grandes Desafios para a Engenharia propostos pela Academia Nacional de Engenharia em 2008, listam 14 objetivos a
serem alcancados pelas Engenharias no século XVI. Leia as sentencas abaixo:

(1) Erin Cech critica a falta de responsabilidade dada aos Engenheiros com relagdo ao impacto negativo que podem
causar na sociedade.
(I} H& uma critica sobre a relacdo duvidosa entre a tecnologia e a sociedade, a politica e a cultura.

() A Royal Academy of Engineering defende que os engenheiros possuem uma fungdo importante no desenvolvimento dos
Objetivos de Desenvolvimento Sustentdvel.

Assinale a alternativa que lista as sentencas verdadeiras, considerando o artigo:

Escolha uma opc¢do:
I, 1
(Al
I,
I, 1

Questao 4 Qa
N&o respondido

Vale 1,00 ponto(s).
De acordo com o texto, as boas praticas de engenheiros que consideram a paz incluem:

Escolha uma opgdo:
aincorporacdo do conhecimento da histéria e cultura locais e a consideracdo sobre futuros conflitos apenas na etapa
de planejamento do projeto.

a valorizacdo da criagcdo de parcerias entre as partes interessadas e a reflexdo sobre as consequéncias calculadas de
um projeto.

a consideragdo sobre as disparidades que um projeto pode introduzir e a preocupagdo com a resiliéncia e
adaptabilidade do projeto a longo prazo.

o reconhecimento de que atos de boa vontade podem causar conflito e a suposicdo sobre as tecnologias adequadas
para um projeto.

https://ead.ufu.br/mod/quiz/review.php?attempt=279878&cmid=111137 2/5
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Questdo 5

Nd&o respondido

Vale 2,00 ponto(s).

O artigo compara a abordagem da Engenharia tradicional e a abordagem da Engenharia sensivel a questdes de paz e
conflito. Discorra sobre as duas abordagens de forma comparativa, conforme o exposto no artigo.

Questao &

Nd&o respondido

Vale 2,00 ponto(s).

O artigo defende a importéncia de se desenvolver projetos de engenharia sensiveis aos impactos positivos e negativos para
a paz nas comunidades.

a)  Descreva o Projeto desenvolvido pela Universidade de Texas El Paso no Haiti;

b) Explique qual foi o conflito gerado na comunidade do Haiti, a partir da implantagcdo do projeto.

https://ead.ufu.br/mod/quiz/review.php?attempt=279878&cmid=111137 3/5
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Questéo 7

Nd&o respondido

Vale 2,00 ponto(s).

A Comissdo Nacional de Eleicdo da Somdlia decidiu utilizar a tecnologia biométrica de escaneamento da iris como
instrumento de registro e acompanhamento de eleitores. De acordo com o texto, a decisdo havia sido criticada por se
acreditar que essa ndo seria a tecnologia mais apropriada. Considerando os argumentos do artigo, explique a razdo de a

escolha ter sido um sucesso, discorrendo também sobre as duas outras fecnologias consideradas e a razdo de terem sido
descartadas.

https://ead.ufu.br/mod/quiz/review.php?attempt=279878&cmid=111137 4/5
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GABARITO

TEXTO-BASE: YARNALL, K.; OLSON, M.; SANTIAGO, I.; ZELIZER, C. Peace
engineering as a pathway to the sustainable development goals. Technological Forecasting &
Social Change 168 (2021) 120753, p. 1-7.

QUESTAO 1:
Enunciado:

Leia as afirmativas a seguir:

M A populacdo humana atual é considerada a mais rica e a mais saudavel. No entanto,
ha 820 milhdes de pessoas sem acesso a comida suficiente.

(1) A mudanga climética e a degradagdo ambiental continuam reforgando as
desigualdades sociais e econémicas.

(D) De acordo com o Programa de Desenvolvimento das Nag¢des Unidas, a pandemia
do Covid-19 aumentard o numero de pessoas vivendo na pobreza.

Assinale a alternativa em que todas as afirmativas sdo verdadeiras de acordo com os dados
apresentados no artigo de Yarnall et al. (2021).

Gabarito:

[, 10, 111
Justificativa: A alternativa esta correta. A afirmacdo (1) é verdadeira, conforme o seguinte

trecho: "The current human population is characterized as the healthiest and wealthiest in all of
history and yet [...] a 2019 report released by the Food and Agriculture organization of the
United Nations states that over 820 million people do not have access to enough food." A
afirmagao (II) ¢ verdadeira, conforme o trecho: “[...] climate change and environmental
degradation continue to reinforce social and economic inequalities.” A afirmagdo (III) ¢
verdadeira, conforme o trecho: “[...] the occurrence of the COVID-19 pandemic will only
increase the number of people living in poverty, [...] (United Nations Development Programme,
2020).”
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Distratores:
1) 1L

Justificativa: A alternativa esta incorreta. A afirmacédo (I) é verdadeira, conforme o seguinte
trecho: "The current human population is characterized as the healthiest and wealthiest in all of
history and yet [...] a 2019 report released by the Food and Agriculture organization of the
United Nations states that over 820 million people do not have access to enough food." A
afirmacdo (II) ¢ verdadeira, conforme o trecho: “[...] climate change and environmental

degradation continue to reinforce social and economic inequalities.”

2) 1, 1

Justificativa: A alternativa esta incorreta. A afirmacao (I) é verdadeira, conforme o seguinte
trecho: "The current human population is characterized as the healthiest and wealthiest in all of
history and yet [...] a 2019 report released by the Food and Agriculture organization of the
United Nations states that over 820 million people do not have access to enough food." A
afirmagdo (III) é verdadeira, conforme o trecho: “[...] the occurrence of the COVID-19
pandemic will only increase the number of people living in poverty, [...] (United Nations

Development Programme, 2020).”

3) 11, 11

Justificativa: A alternativa esta incorreta. A afirmacdo (Il) é verdadeira, conforme o trecho:
“[...] climate change and environmental degradation continue to reinforce social and economic
inequalities.” A afirmacdo (III) ¢ verdadeira, conforme o trecho: “[...] the occurrence of the
COVID-19 pandemic will only increase the number of people living in poverty, [...] (United

Nations Development Programme, 2020).”

QUESTAO 2:

Enunciado:

Uma das raz0es apresentadas no texto para se salientar a importancia de parcerias publico-
privadas esta ligado a necessidade de investimento financeiro para se atingir os Objetivos de
Desenvolvimento Sustentavel. De acordo com o relatério de 2014 sobre o investimento
mundial:
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Gabarito:

investe-se apenas 1.4 trilhGes de dolares americanos por ano;

Justificativa: A alternativa esta correta, conforme o trecho: "only 1.4 trillion USD is actually

invested each year”

Distratores:

1) estima-se que os paises investem 3.4 trilhdes de ddlares americanos ao ano;

Justificativa: A alternativa esta incorreta, pois o texto explica que o valor de 3.4 trilhdes de
ddlares americanos € o valor requerido para se investir nos paises em desenvolvimento e ndo
0 que realmente é investido. O texto apresenta o valor de 1,4 trilhdes para a estimativa do que

é investido pelos paises no presente.

2) gasta-se um minimo de 1.9 trilhdes de ddlares americanos por ano;

Justificativa: A alternativa esta incorreta, pois o texto informa que o valor de 1.9 trilhdes de
dolares americanos é o déficit estimado para o investimento requerido e, portanto, esse nao €

o valor gasto.

3) requere-se o investimento dos paises em desenvolvimento.

Justificativa: A alternativa esta incorreta, pois o texto informa sobre 0s valores necessarios a
serem investidos nos paises em desenvolvimento, ndo afirmando que o investimento seria

advindo dos paises em desenvolvimento.

QUESTAO 3:

Enunciado:

Os Grandes Desafios para a Engenharia propostos pela Academia Nacional de Engenharia em
2008, listam 14 objetivos a serem alcancados pelas Engenharias no século XVI. Leia as
sentencas abaixo:
() Erin Cech critica a falta de responsabilidade dada aos Engenheiros com relacdo ao
impacto negativo que podem causar na sociedade.
(1) H& uma critica sobre a relagdo duvidosa entre a tecnologia e a sociedade, a politica e a
cultura.

PROFLIN POS-GRADUAGAOQ — EXAME DE COMPREENSAO LEITORA - E-mail: proflin@ileel.ufu.br




n) A Royal Academy of Engineering defende que os engenheiros possuem uma
funcdo importante no desenvolvimento dos Objetivos de Desenvolvimento Sustentavel.

Assinale a alternativa que lista as sentencas verdadeiras, considerando o artigo:

Gabarito:

[, I

Justificativa: A alternativa esta correta. A afirmacéo (I) é verdadeira, conforme o trecho: "a
critique by Erin Cech describes how the Engineering Grand Challenges ignore the undeniable
relationship that technology has on society, politics, and culture and in doing so relieves the
engineer from any negative impact they may have on society.” A afirmacao (III) ¢ verdadeira,
conforme o trecho: “The Royal Academy of Engineering advocates for engineers to play a

vital role in all the SDGs”

Distratores:

1) 1,1

Justificativa: A alternativa estd incorreta, pois a afirmacg&o (I1) ndo é verdadeira, conforme o
trecho: "a critique by Erin Cech describes how the Engineering Grand Challenges ignore the

undeniable relationship that technology has on society, politics, and culture.”

2) 11, 111
Justificativa: A alternativa esté incorreta, pois a afirmacgdo (I1) ndo é verdadeira, conforme o
trecho: "a critique by Erin Cech describes how the Engineering Grand Challenges ignore the

undeniable relationship that technology has on society, politics, and culture.”

3) L,
Justificativa: A alternativa esta incorreta, pois a afirmacao (I1) ndo é verdadeira, conforme o
trecho: "a critique by Erin Cech describes how the Engineering Grand Challenges ignore the

undeniable relationship that technology has on society, politics, and culture.”

QUESTAO 4:

Enunciado:

De acordo com o texto, as boas praticas de engenheiros que consideram a paz incluem:
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Gabarito:

a consideracgdo sobre as disparidades que um projeto pode introduzir e a preocupagdo com a
resiliéncia e adaptabilidade do projeto a longo prazo.

Justificativa: A alternativa esta correta, pois os dois itens estdo citados no Gltimo paragrafo da

secdo 6 do artigo em que sdo listadas as boas préticas.

Distratores:

1) a valorizacdo da criacdo de parcerias entre as partes interessadas e a reflexdo sobre as
consequéncias calculadas de um projeto;

Justificativa: A alternativa esta errada, pois o texto afirma ser parte das boas praticas a reflexdo
sobre as consequéncias ndo-intencionais que um projeto pode ter, ou seja, 0 termo

‘consequéncias calculadas’ ndo esta de acordo com a proposta do texto.

2) aincorporacéo do conhecimento da histéria e cultura locais e a consideragdo sobre futuros
conflitos apenas na etapa de planejamento do projeto;

Justificativa: A alternativa esta errada, pois o texto afirma que a boa pratica inclui considerar
0s potenciais conflitos nas etapas de planejamento, elaboracdo e implementacéo dos projetos,
ou seja, ‘a consideracdo sobre futuros conflitos na etapa de planejamento do projeto’ ndo esta

de acordo com a proposta do texto.

3) o reconhecimento de que atos de boa vontade podem causar conflito e a suposi¢do sobre as
tecnologias adequadas para um projeto;

Justificativa: A alternativa estd errada, pois o texto ndo apresenta ‘a suposi¢do sobre as

tecnologicas adequadas para um projeto’ como uma das boas praticas.

QUESTAO 5:

Enunciado:

O artigo compara a abordagem da Engenharia tradicional e a abordagem da Engenharia sensivel
a questdes de paz e conflito. Discorra sobre as duas abordagens de forma comparativa,
conforme 0 exposto no artigo.

Resposta esperada:

Espera-se que o candidato discorra sobre as duas abordagens, a partir da perspectiva do texto
que afirma que a engenharia para a paz incorpora conhecimentos sobre a construgéo da paz e
sobre engajamento multidisciplinar com a comunidade ao conhecimento da Engenharia
tradicional. De acordo com o texto, a abordagem da engenharia tradicional desconsidera os
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aspectos sociais do contexto no intuito de se ter uma solugdo baseada apenas em técnicas, assim,
limitando o engenheiro na compreensdo de sua atuagdo. Ja a abordagem da Engenharia sensivel
a questdes de paz e conflito ensina os engenheiros a incorporar o conhecimento local, a
considerar os impactos sociais do design dos projetos e cenarios de fracasso em potencial. Além
disso, 0s engenheiros na abordagem para a paz compreendem que é fundamental monitorar,
avaliar e adaptar continuamente ja que as circunstancias podem mudar apos a implantacdo do
projeto e revisdes sdo necessarias.

QUESTAO 6:

Enunciado:

O artigo defende a importancia de se desenvolver projetos de engenharia sensiveis aos impactos
positivos e negativos para a paz nas comunidades.
a) Descreva o Projeto desenvolvido pela Universidade de Texas El Paso no Haiti;
b) Explique qual foi o conflito gerado na comunidade do Haiti, a partir da implantagéo do
projeto.

Resposta esperada:

Espera-se que o candidato, em “a” descreva o projeto citado no texto. O projeto tinha por
objetivo fornecer uma fonte de dgua limpa para uma comunidade do Haiti. Perfuraram dois
pocos e instalaram um sistema de osmose reversa, para tratar a 4gua, em um contéiner,
alimentado por energia solar ¢ uma bateria AGM. Na questdo ‘b’, espera-se que o candidato
apresente as consequéncias negativas, ndo-previstas, do projeto: o projeto colocou a
comunidade em maior risco de violéncia ja que a comunidade se tornou um alvo e teve alguns

dos painéis solares roubados sob ameaca de armas.

QUESTAO T7:

Enunciado:

A Comissdo Nacional de Elei¢do da Somalilandia decidiu utilizar a tecnologia biométrica de
escaneamento da iris como instrumento de registro e acompanhamento de eleitores. De acordo
com o texto, a decis@o havia sido criticada por se acreditar que essa nao seria a tecnologia mais
apropriada. Considerando os argumentos do artigo, explique a razdo de a escolha ter sido um
sucesso, discorrendo também sobre as duas outras tecnologias consideradas e a razéo de terem

sido descartadas.
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Resposta esperada:
Espera-se que o candidato identifique a razdo do sucesso apresentada no texto: o apoio e a

validacao dos esfor¢os da comunidade local em contraposi¢do a uma suposicao de tecnologias
apropriadas separada do contexto. O candidato deve também apresentar as duas tecnologias que
ndo atendiam as demandas do pais: uso de tinta ou digitalizacdo de impressao digital. A partir
da colaboracdo entre a sociedade civil e o governo, a Comissdo chegou a concluséo de que a
tinta seria removida de forma muito facil e muitos habitantes, devido ao seu estilo de vida

ndmade e aos extensos trabalhos manuais, ndo tinham impressdes digitais detectaveis.
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