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Abstract 

 Human displacement and climate change are two of the most critical global crises in the 

contemporary world, and they are highly interdependent. In order to mitigate the impact of 

temporary refugee camps or prolonged displacement settlements on the surrounding 

environment and the people housed within, a constructive planning approach should be adopted 

to advance sustainable settlement planning in accordance with the UN Sustainable 

Development Goals (SDG). The objective of this research is to identify planning and design 

principles that will guide the establishment of vibrant, dynamic communities that will positively 

contribute to the host country and urban context. The planning principles discussed and 

explored in this study are framed around the targets of SDG15 – life on land, SDG11 – 

sustainable cities and communities, and SDG7 – affordable and clean energy.  Gaps in current 

approaches to displacement settlement developments are investigated, followed by evaluation 

of policies mandated by the United Nations and affiliated organizations. The three SDGs studied 

are discussed to expand upon the intent of each goal, and various practices adopted in order to 

achieve specified targets. A case study of an existing settlement at Kawergosk Refugee Camp 

is examined.  The evolution of this settlement is tracked over three distinct phases, while the 

proposed approach to improve the site may be viewed as a 4th phase of development. Planning 

practices discussed in this thesis include the execution of a modified Environmental Impact 

Assessment, engaging in participatory planning and design at the human scale, and utilizing 

vernacular design to address a particular place at a specific moment in time by conducting site 

analysis and evaluating the existing context. Identifying environmental resources at the site level 

facilitates the use of vernacular design to reduce energy consumption and incorporation of 

appropriate technologies for renewable energy generation. Finally, implementing participatory 

planning and community engagement in achieving these processes promotes sustainable 

growth, progress, and maintenance of a settlement or refugee camp for displaced persons.  
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Glossary 

The humanitarian term definitions were derived from the United Nations Refugee Agency official 

standards, and the following text will utilize or refer to these terms as defined by the UNHCR for 

the purpose of this research (UNHCR, n.d.-b). 

Asylum The grant of refuge in a country for persons fleeing persecution or 

serious harm or for other reasons. Asylum implies protection 

against refoulement, permission to remain on the territory of the 

host country, humane standards of treatment, and access to a 

durable solution. 

Asylum Seekers   Any person who is seeking international protection and may or 

may not be in the process of applying for refugee status. An 

asylum-seeker may not be sent back to their country of origin until 

their asylum claim has been examined in a fair procedure and is 

entitled to certain minimum standards of treatment pending 

determination of their status. 

Building Envelope The structural separation between indoor space and exterior 

including walls, doors, windows, roof, and floor. 

Cladding The exterior material finish on a wall. 

Disaster A serious disruption or collapse of socioeconomic, or physical 

structure of a community or society due to hazardous events 

inducing exposure, vulnerability, and leading to one or more of the 

following: human, material, economic and environmental losses 

and impacts. 

Displacement The movement of persons who have been forced or obliged to flee 

or to leave their homes or places of habitual residence (whether 

within their own country or across an international border), in 

particular as a result of or in order to avoid the effects of armed 

conflict, situations of generalized violence, violations of human 

rights or natural/human-made disasters. 

Disaster Risk Reduction A policy objective aimed at preventing new and reducing existing 

disaster risk and managing residual risk, all of which contribute to 

strengthening resilience and therefore to the achievement of 

sustainable development. 
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Environmental Impact 
Assessment 

The process of identifying, predicting, evaluating and mitigating the 

biophysical, social, and other relevant effects of development 

proposals prior to major decisions being taken and commitments 

made. (IAIA, 1999). 

Façade The exterior face of a building oriented towards public streets or 

spaces. 

Host Country/Nation The country a non-national refugee or displaced person arrives 

and resides in to seek refuge or safety from persecution. 

Integration/Reintegration 

(Refugee) 

The process of settlement of a refugee or transitioning to become 

a legal citizen or permanent resident in a nation, state, or society 

with the same rights and privileges as other nationals.  

Internally Displaced 
Person 

Persons or groups of persons who have been forced or obliged to 

flee or to leave their homes or places of habitual residence, in 

particular as a result of or in order to avoid the effects of armed 

conflict, situations of generalized violence, violations of human 

rights or natural or human-made disasters, and who have not 

crossed an internationally recognized border. 

MENA The region of Middle East and North Africa encompassing 

countries whose official language is Arabic. 

Migrant Any person who moves within a country or across a border, 

temporarily or permanently, and for a variety of reasons. 

Migration The movement of people away from their place of usual residence, 

either across an international border (international migration) or 

within a State. 

NGO An organized entity that is functionally independent of, and does 

not represent, a government or State. This term is often applied to 

not-for-profit organizations devoted to humanitarian and human 

rights causes. 

Rapid Environmental 
Assessment 

A study conducted to survey the environmental conditions of a 

particular location at a specific point in time to identify any existing 

or potential risks or concerns with regard to the use of natural 

resources, as well as social and economic impacts.  
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Refugee A person who owing to a well-founded fear of being persecuted for 

reasons of race, religion, nationality, membership of a particular 

social group or political opinion, is outside the country of his/her 

nationality or not having a nationality and being outside the country 

of his former habitual residence as a result of such events, is 

unable or, owing to such fear, is unwilling to return to it. 

Resettlement  The selection and transfer of refugees from a State in which they 

have sought protection to a third State that has agreed to admit 

them – as refugees – with permanent residence status, allowing 

the opportunity to eventually become a naturalized citizen of the 

resettlement country.  

Returnee A former refugee, or any other displaced person who has returned 

from a host country or community to their country of origin or 

former habitual residence. 

Right-of-way The width of a property, or easement, reserved for public 

infrastructure including roads, sidewalks and utilities. 

Stateless Persons A person or persons not considered as a national by any State 

under the operation of its law. 

Tabula rasa The Latin term for a ‘blank slate’ indicating the notion of designing 

or planning as though it would be implemented on an empty 

property with no surrounding context. 

Vernacular Design Based on the concept of vernacular architecture, this 

comprehensive approach responds to the environmental context 

through adaptation of built form, spatial planning, and resource 

consumption. 
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Executive Summary 

 When I initially envisioned pursuing this study back in 2015 as an extension of my 

Architecture degree, I was advised there were no “architectural” design elements in 

humanitarian shelters or settlements, and the practice of shelter development was considered to 

be a form of industrial engineering. Following disappointment, it took me many more years of 

curiosity and experience to realize that was the ultimate flaw in the system. The standardized 

approach to settlement planning for displaced persons is ineffective in supporting the needs and 

values of the refugees inhabiting them. Moreover, the sudden surplus of global refugees 

presents voids in the system that manages displacement, including the implementation of 

inefficient processes and unsustainable methods. As such, the establishment of refugee camps 

or long-term settlements for displaced persons should not apply a standardized approach, 

rather, a new sustainable approach implementing effective planning and design processes 

should be adopted which prioritizes sensitivity to local context, environmental awareness, 

community engagement, and energy efficiency. Integrating traditional planning practices within 

the settlement development process recognizes the current shift from short-term provisions to 

long-term solutions at present-day refugee camps, and promotes adaptation of settlements into 

sustainable communities for displaced populations. 

 A comprehensive literature review with regard to types of displaced persons, existing 

shelter typologies, and current approaches to refugee camp management identified the 

shortcomings in meeting needs of populations who end up living at settlements for several years 

rather than the anticipated temporary habitation. Furthermore, several environmental impacts of 

these unplanned, prolonged settlements were noted in various literature, acknowledging the 

need for sustainable planning principles which mitigate environmental impacts and utilize 

adaptive resource management. A policy analysis compares guidelines mandated by 

humanitarian organizations for the establishment of refugee camps in contrast with three 
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Sustainable Development Goals (SDGs) identified by the United Nations to promote healthy 

living and sustainable growth. The three goals include life on land, sustainable cities and 

communities, and affordable, clean energy, which identify the need to develop alternative 

guiding principles that confront sociocultural, economic, and environmental factors affecting 

settlement development and operation. Although some policies mention broader environmental 

principles, they do not specify means to achieve these, nor prescribe practical methods which 

can be applied during the development process. 

 Kawergosk Refugee Camp (KRC) is presented as a case study that exhibits the slow 

progress and modifications which have been implemented over the past 9 years, in addition to 

evaluating the perspective of residents at the camp, and quality of their lifestyles. Subsequently, 

various design and planning strategies pertaining to the three SDGs are proposed for 

integration within KRC. These strategies are demonstrated through the redesign of the 

settlement within the same boundary of the existing site, and then an alternative proposal 

exemplifies how the settlement planning approach could have been implemented if this scenario 

were to be applied to a new displacement crisis and greenfield development. The final 

recommendations include the execution of a modified EIA process including site analysis and 

identification of key natural features, implementation of vernacular design principles to promote 

sustainable use of resources, and the promotion of participatory planning to engage the 

community in creating meaningful spaces. Adopting this approach will create a sustainable 

settlement planning approach for refugee camps. The design and planning strategies examined 

and discussed in this study serve as a more comprehensive approach to sustainable settlement 

planning for longstanding establishments that accommodate large, displaced populations over 

several years in developing countries which lack supportive infrastructure.
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Introduction 

1.1 Problem Statement 

 Forced displacement is notoriously becoming common and globally widespread, 

prioritizing the need to practice efficient use of resources, and plan effective physical 

settlements in various geographical regions. Simultaneously, Earth endures ecosystem 

destruction and decline of biodiversity in consequence of climate change, which will further 

incite displacement due to natural calamities such as droughts, floods, forest fires, earthquakes, 

and volcanic eruptions (Scott, 2020). Existing settlement camps are threatened by the 

transformation of temporary sites into long-term arrangements which are isolated from 

civilization, while being served by inadequate services or facilities to sustain the spontaneous 

neighborhoods that emerge (Braun-Lewensohn & Al-Sayed, 2018). Global warming further 

contributes to the challenges in displacement camps with extreme climatic conditions, 

introduction of diseases, and excessive air pollution (Salimi & Al-Ghamdi, 2020). Accordingly, 

human migration and extemporized encampments can exceed the natural carrying capacity of a 

given region, leading to environmental damage, superfluous waste, and inefficient land use 

(Baldwin, 2017). As such, the two systems are interrelated phenomena, which should be 

resolved with systematic mechanisms to institute environmentally justifiable establishments for 

long-term solutions.  

  Displacement settlements are a critical issue in urban planning as these communities 

are frequently situated bordering urban cities, inflicting socioeconomic and tangible impacts on 

local communities (Chamma, 2021). Moreover, these “temporary” settlements now provide 

refuge for a population of 79.5 million forcibly displaced persons (as of 2019), which implies that 

the makeshift shelters have become semi-permanent accommodations lasting years before 
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displaced persons are able to reintegrate into civilization (UNHCR Canada, 2021). The 

fundamental circumstances to be addressed are the social determinants of health affecting the 

refugees and displaced persons in settlement camps. This vulnerable population not only incurs 

the loss of their homes, country, and livelihoods, but also suffer from psychological distress, lack 

a sense of resolve, motivation, and personal aim in their lifestyle (Braun-Lewensohn & Al-

Sayed, 2018). These issues could be mitigated by providing opportunities to engage in 

productive work, education, or employment in displacement settlements and surrounding 

neighbourhoods to support the reintegration of displaced persons into society. Furthermore, 

partaking in various activities would allow the population to form social connections and 

contribute positively to an inclusive community.   

1.1.1 Research Objective 

 The objective of this study is to recommend procedures for the application of sustainable 

displacement settlement planning in accordance with three of the United Nations Sustainable 

Development Goals (specifically UN SDGs 7, 11, and 15), in order to successfully create 

vibrant, dynamic, and contextually appropriate communities within these settlements. Strategies 

for revitalization will implement passive architectural design elements, community planning 

practices, and sustainable development practices in response to the physical, social, and 

ecological context of a place. Research will address politically challenged environments and 

introduce adaptation strategies to incorporate campsites within diverse geographical contexts. 

Investigating the intersection of landscape and human geography will develop innovative 

methodologies and solutions to mitigate refugee settlements for humanitarian and 

environmental disasters. 

 This study will advance the strategic processes for displaced settlement planning, along 

with proposing a critical framework for sustainable disaster response and emergency 

management within the global context. Conclusions will be relevant in international applications 
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and propose sustainable solutions for settlement design in severely impacted regions. The 

results of the study will assist planners, policymakers, NGOs, and other professionals by 

expanding on current efforts to promote resiliency in community design with respect to 

environmental mitigation, while also addressing humanitarian crises.  

1.1.2 Research Question 

 The following research question will be addressed to resolve the enduring tension 

between insufficient planning for temporary settlements, and the consequences encumbered on 

surrounding landscapes: 

How can planning tools including Environmental Impact Assessment, participatory 

planning, and vernacular design advance the attainment of UN SDGs 7, 11, and 15, 

specifically in relation to displacement settlements?   

This research question is based on the assertion that standardized planning strategies are 

ineffective in addressing settlement needs for present-day displacement crises, and a 

prototypical, universal design does not adequately integrate the varying geographies, 

demographics, environmental, nor economic context of either the site or the resident 

community. This study produces a series of recommendations to guide planners in developing 

inclusive, resilient, and sustainable human settlements for displaced persons. Pursuing this 

research prioritizes economic justice and social equity while addressing environmental 

remediation, which incorporates the three pillars of sustainability, with the intention of proposing 

a comprehensive settlement planning process. 

1.2 Methodology 

 This research formulates recommendations based on analysis of updated international 

policies in parallel with the operations of an existing refugee camp, to evaluate the strengths 

and weaknesses of present practices. The analysis will evaluate circumstances of a case study 

and determine consequent areas of improvement for settlement planning strategies. These 
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issues will be resolved by introducing conventional design practices and ecological services in 

accordance with needs and impact assessments. 

1.2.1 Research Methods 

 The study takes the form of grounded-theory research, involving multiple sources of 

information to achieve data triangulation and minimize researcher bias (Fusch et al., 2018). 

Primarily, relevant documents and literature are analyzed to evaluate the baseline of modern 

practices and emerging issues in relation to the SDGs under study. The specific goals selected 

for this study are SDG7 (Climate & Energy), SDG11 (Sustainable Cities & Communities), and 

SDG15 (Life on Land).  These goals are seen as relatively broad and encompass a variety of 

concerns relevant to displacement settlements (United Nations, 2020a). Note that the list of 

goals is not necessarily exclusive as other SDGs, including those related to clean water and 

sanitation (SDG 6) also have relevance and are impacted as a result of recommendations; 

however, it was felt that the three goals selected cover a wide enough range of concerns to 

allow for a thorough analysis.  Next, a policy review is conducted to identify existing UN 

regulations for shelter design, settlement organization, and alignment with appropriate 

mechanisms to achieve the UN Sustainable Development Goals under consideration. The 

review of policy documentation from the United Nations High Commissioner for Refugees 

(UNHCR) and other programs, which are currently administered by NGOs and global relief 

corporations, are examined to identify precedents, and assess success and failures of active 

encampments.  

 Further, an exploratory case study is assessed from existing evidence-based data and 

NGO reports to portray site analysis of the geography, inventory of infrastructure, and 

demographic qualities of refugee neighborhoods in Northern Iraq, where millions of Syrian and 

Iraqi refugees presently seek shelter. The dataset is collected from existing research at the UN, 

UNHCR data records, and mapping data available from the immediate geographical location to 
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survey existing conditions using Google Earth and ESRI’s ArcGIS. This analysis of a situational 

context will determine the vulnerable natural regions, weaknesses in social accommodations, 

and exigency of utility services, in conjunction with the evaluation of the current layout. This data 

will guide proposed recommendations that can build on the existing strategy employed by the 

UNHCR (UNHCR, 2018a).  

 This case study informs the subsequent design chapter to suggest strategies and 

planning design practices which advance the UN SDGs within settlement design. Incorporating 

a case study supplementary to a document review and policy analysis enhances rigor and 

supports the development of procedures which address identified deficiencies using a deductive 

approach (Ogawa & Malen, 1991). To validate the transferable guidelines across different 

scenarios and geographies, the literature review considers various international methodologies 

and circumstances to form the baseline procedures and develop progressive solutions. Journals 

were sourced using keywords: refugee camp, displacement, and settlement plan on Google 

Scholar and Omni at the Queen’s University library database. The paper concludes with 

recommendations and applicability of new sustainable development principles to implement 

when planning humanitarian settlements across different geographies. 

1.2.2 Positionality 

 As a graduate from an architectural science program, I have extensive knowledge on 

sustainable building design and the environmental benefits of incorporating passive strategies. 

My past experience as an architectural designer includes proposing creative design solutions for 

various project scenarios in different geographies and climates to address the specific project 

goal. As such, the same procedure was adopted in proposing alternative designs for the case 

study in this research. Although my academic and professional expertise provided a sound 

technical understanding of the architectural and planning mechanisms applied to the research, I 

am not familiar with the local planning context and practices within the region of the case study. 
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As such, the proposed planning principles may be limited in application based on local 

challenges. Furthermore, I am not familiar with the languages used in the study region which 

limited my review of local documents and regulations that may be applicable to the case study. 

1.3 Scope and Limitations 

 While the research considers a specific case study, the issues are global and the 

recommendations derived from this work will be applicable to diverse contexts. The triangulation 

of data increases research rigor, verifiability, and consistency with disparities in existing 

research. Due to the sensitive disposition and content in this study, using secondary data is 

preferable, and more appropriate than direct data collection (Leung, 2015). To this end, 

previously published documentation is examined. Additionally, personal bias will be mitigated by 

obtaining data from multiple sources with different perspectives of analysis, including a 

concentrated case study, literature, documentation, and policy review of settlement planning 

practices (Ogawa & Malen, 1991). The depth and breadth of this research is reduced by the 

available data on international contexts, with regard to the vulnerable environments and 

confidentiality of the territories to be investigated. As mentioned above, local documents which 

were not translated into English could not be reviewed as a part of this research due to the 

language barrier.  The primary sources used for the research were international documents 

prepared by UN agencies. Furthermore, this study does not attempt to resolve all environmental 

concerns related to settlements and human migration but focuses on alleviating impact of 

settlement mechanisms with regard to the three SDGs being studied. 

 Though this research proposes practical procedures to enhance the design and planning 

of shelter settlements, the scope of the study is limited to theoretical applications, and 

recommendations for a systems-based approach. As such, the study does not include financial 

considerations for a host country nor NGO that would be involved in the planning of these 

settlement camps. Hypothetically, adopting a sustainable procedure, and efficient use of 
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resources, will balance the financial burden of obtaining supplies and offset costs by creating a 

productive and regenerative establishment. Although finances are not examined within the 

scope of this research, the suggested strategies and innovations introduce a feasible method to 

advance future settlement planning. Essentially, the global context is constantly transforming, 

whereas the design of a camp confronts an immediate situation. As such, it is limited to 

predicting spontaneous growth and development based on historical data and trends, and 

susceptible to continuous upgrades or progress. 

1.4 Outline of Thesis 

 The framework for this thesis is structured into five chapters.  Following an introduction 

(Chapter 1), Chapters 2 and 3 focus on identifying gaps and emerging issues in the existing 

structure, while Chapters 4 and 5 use a selected settlement camp to demonstrate application of 

sustainable strategies.  Finally, Chapter 6 concludes with suggestions and recommendations for 

new sustainable settlement planning practices.  
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Literature Review 

 The following literature review is organized into three sections: categories of 

displacement and the origin of displaced persons, types of shelters and strategies for 

emergency response, and finally the socioeconomic and ecological impacts of human migration 

and settlements. Sources from both recent, and dated research from more than a decade ago, 

have been studied to determine the progress and evolution of these concepts. These three 

overarching themes will form the foundation of the cause of displacement settlements, explore 

how the issue is currently being addressed, and identify tangible consequences on the 

environment to direct the innovation of new sustainable planning methods. 

 While there is a breadth of global research encompassing these topics, the majority of 

literature available involves the Middle East and North Africa (MENA) region, which clarified the 

study region and data findings pertaining to the goals of this research analysis as specified in 

Chapter 1. The synthesis of reviewed literature will be summarized at the end of the chapter to 

justify the objective of this research and inform the proceeding chapters. 

2.1 Paradigms of Displacement 

 Large masses of populations have been displaced from their homes since the 

establishment of nation states within the MENA region, which caused ongoing civil disputes, 

territorial wars, and unstable governments for more than 7 decades (Hanafi, 2014). Rising 

climatic challenges, political conflicts, and economic downturns have generated an increase of 

displaced persons globally in the past decade (2010 - 2020), causing 82.4 million people to 

evacuate and abandon their homes and nations (UNHCR Canada, 2021). Understanding the 

origins and cause of this unprecedented turmoil is fundamental to propose a new perspective on 

the issue. There are various categories of displaced persons, contingent on cause of 
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displacement and identity status; these categories represent various needs and concerns. As 

such, the following sections will provide an overview of these distinct categories to distinguish 

the foundations of displacement as depicted in Figure 2.1. Essentially, displaced persons 

require assistance to progress through these phases and arrive at the destination status 

depicted in green to relieve the global displacement crisis.  

 

 

 

 

 

Figure 2.1 - Categories of displacement and types of displaced persons 
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2.1.1 Internal Displacement 

 Internal displacement introduces a unique dilemma concerning loss of livelihood and 

accommodation while populations remain in the state of their nationality (Martin, 2015). This is 

particularly challenging in territories where conflict or environmental conditions inhibit regular 

lifestyles, jobs, or education, and gradually cause internally displaced persons to emigrate to 

other countries (Weiss & Korn, 2006). The United Nations has developed resettlement action 

plans to assist Internally Displaced Persons (IDP) with income restoration, legal, and 

institutional arrangements whether they decide to return home or resettle (Leckie, 2014). There 

are various types of internal displacement including those temporarily displaced from climate 

crises, political conflict, or temporary hazards (Bradley, 2018). Outcomes for the internally 

displaced often imply more risks to individuals by offering repatriation, reintegration, 

rehabilitation, or reconstruction while returning to the place they had originally fled from 

(Whittaker, 2006). 

2.1.1.1 Internally Displaced Person (IDP) 

 Internally displaced persons are forced to leave their homes and travel within the country 

to a place of refuge, fleeing from war, violence, and natural or manmade disasters (Weiss & 

Korn, 2006). However, since they remain within the same political boundary of a nation, they are 

considered internal matters, and international aid does not intervene with support and 

management of IDPs (Sabie et al., 2019). In these situations, the state upholds responsibility for 

the care and maintenance of internally displaced populations who have not left their country of 

nationality (Peteet, 2005). Their responsibilities include deploying preventative measures for 

conflict-induced displacement, protection of individual rights, the requirement to provide aid 

during and after an emergency, ensure safe and voluntary return of all IDPs, and strive to 

improve and strengthen national affairs to guarantee and protect the rights of citizens (Crépeau 

& Nakache, 2006). Under international law, the fundamental human rights to be respected 
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include the right to life, liberty, freedom from torture and slavery, right to work and education, 

and security (UN, n.d.). Internally displaced populations have the right to return to their homes, 

integrate into a new locale, or relocate in a different country (Bradley, 2018). 

2.1.2 Forced Migration 

 Forced migration is instigated by many factors including political turmoil, violence, 

environmental disasters, human rights violations, or poverty (Crépeau & Nakache, 2006). The 

majority of populations displaced within this category are propelled to leave their homes and 

move around a country, or cross over national borders, to seek safety from persecution and 

other hazards (Roberts, 2010). The prominent issue concerning migration is the loss of identity 

and national status, which is a common concern among all displaced persons (Peteet, 2005). 

Historically, crossing international borders has been perceived as a security threat rather than 

being acknowledged as a system of refuge and protection, which has consequently influenced 

the logistics of coping with forced migration (Crépeau & Nakache, 2006). Furthermore, 

excluding these individuals from the general population within a host nation, and/or managing 

this population as a separate entity, creates a disconnect between identity and place based on 

political demarcations (Peteet, 2005).  

2.1.2.1 Stateless Persons 

 Two-thirds of the global refugee population is composed of protracted refugees, which is 

indicative of the fact that displacement is not a temporary phenomenon and requires thorough 

confrontation (Hanafi, 2014). Protracted refugees are defined as a group of refugees of the 

same nationality who have lived in exile for five of more years in a host country (UNHCR 

Canada, 2021). These situations are common in the MENA region that endures constant war 

and conflict due to political governance, and hinder the population’s ability to regain a working, 

functional lifestyle without a national identity (Hanafi, 2014). Stateless persons are composed of 

populations who travel outside their nation of origin and lose nationality status, or individuals 
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whose state dissolves where state boundaries have shifted; these individuals may be 

recognized as a refugee under international law (Weiss & Korn, 2006). Often, these 

circumstances can occur during war, or border disputes that cause countries to lose their status 

and leave its population without a given nationality (Martin, 2015). Therefore, large populations 

are left stateless when they are not accepted into a new governing state, or prevented from 

obtaining a new nationality (Hanafi, 2014; Roberts, 2010). 

2.1.2.2 Asylum Seekers 

 Individuals identified as asylum seekers are classified within the grey zone while they 

are awaiting refugee status following arrival in a new country (Weiss & Korn, 2006). As many as 

84% of displaced persons worldwide are hosted by developing countries with less-economically 

stable circumstances, and these countries are further strained by demand of public services, 

food, and infrastructure to support displaced persons (Chamma, 2021; Tafere, 2018). Asylum 

seekers are provided with the right to stay in the host country while their application is being 

reviewed or processed, and receive minimum aid based on basic living needs (UNHCR 

Canada, 2021). While these needs must be provided in the host country temporarily, asylum 

seekers may also be granted the opportunity to obtain citizenship in a new country directly 

without gaining refugee status first (Whittaker, 2006). This new migrant population could fill 

demographic gaps, contribute to the labour market, and support economic production by 

merging with existing demographics, rather than inferred to as a separate population (Yassen, 

2019). Asylum seekers are provided with protection ensuring consideration of their past and 

future circumstances, right to treatment without discrimination, and the temporary right to remain 

in asylum until an appropriate identity status has been established (Whittaker, 2006). 

2.1.2.3 Refugees 

 Refugees are the most commonly observed class of displaced persons as this 

population is internationally recognized and protected under humanitarian organizations such as 
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the UNHCR. The procedure of obtaining refugee status differs in individual countries, regions, or 

under international law, where the process includes various applications, document review, 

checkups or tests, interviews, and a needs assessment, in order to complete registration 

(UNHCR, 2003). This classification grants some privileges to refugees such as protection, the 

right to safe asylum, and provision of basic human needs. However, within the MENA region, 

they are typically restricted from accessing healthcare, education, obtaining permanent jobs or 

tenancy in host nations, which impedes their reintegration into a functional society, and 

exacerbates marginalization due to isolation in poor conditions (UNHCR, 2003).  

 Applying specific legal barriers separate refugee populations by a political dimension 

that further complicates prospects of repatriation or obtainment of citizenship in a new country 

(Dalal, 2020). While maintaining refugee status, an individual retains their former citizenship and 

receives humanitarian aid based on need, whereas achieving naturalization in a new state 

allows better livelihood and social integration without international support (Peteet, 2005). 

Alternatively, refugees may be offered resettlement in a third country with permanent residency 

that allows more freedom, but implies loss of national identity, and disrupts ties between 

communities and cultural geographies (Oesch, 2020; Yassen, 2019). Therefore, this 

predicament delays numerous refugees from advancing through the displacement process and 

cultivates large populations of displaced persons within settlement camps for extended periods 

of time (Roberts, 2010). 

2.1.3 Environmental Displacement 

 While forced migration procedures progress from seeking asylum, to refugee status, and 

eventually citizenship or permanent residency within the ‘integration ladder’, voluntary migration 

is recognized as a natural pattern of human settlement as a result of environmental influences 

(Dalal, 2020; Leckie, 2014). For the purpose of this review, environmental displacement is 

applied as a broad term that encompasses migration or displacement due to socioeconomic, or 
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ecological factors. Primitively, human migration has always been influenced by environmental 

factors since the age of hunters and gatherers seeking fertile land, or tracking wildlife patterns 

(Tafere, 2018). It is still common for individuals to migrate for jobs, education, or better 

standards of living. 

2.1.3.1 Migrants 

 This category of forced displacement encompasses a broad spectrum ranging from 

citizens pursuing new opportunities, livelihood, education, or life standards, to people who cross 

national borders striving for safety and survival (Peteet, 2005). Poverty in a nation, or the 

presence of economic disparities are major factors causing emigration from one country to 

another, whereas financial crises are frequently a result of war, political unrest, or government 

collapses (Yassen, 2019). This population does not usually lose their former national identity 

and are able to partake in work or educational lifestyles for a temporary or long-term duration 

given permission from the intaking state (UNHCR Canada, 2021). Within the literature reviewed, 

migrants are legally defined as individuals who choose to travel, as opposed to being forcibly 

displaced, although the overarching term of migration includes all populations who cross over 

international borders. While refugees are unable to return home for security reasons, 

immigrants without residency or citizenship may be sent back under the protection of their 

original country of residence (Peteet, 2005). 

2.1.3.2 Climate ‘Refugees’ 

 Climate displacement is an emerging issue causing an average of 20 million people 

worldwide to evacuate their homes temporarily or permanently due to natural disasters, or 

climate change, inducing unsuitable living conditions due to heavy rainfall, persistent droughts, 

or desertification (UNHCR, n.d.-a). An environmental or climate refugee endures displacement 

caused by disruptions in climate, geography, or environmental degradation in consequence of 

both manmade and natural disturbance (Black & Robinson, 1993). Although this demographic is 
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commonly referred to as climate ‘refugees’, the international community does not recognize 

them as officially registered refugees as they are typically displaced internally from isolated 

incidents and could be responded to by applying existing emergency management protocols 

(Ionesco, 2019). However, governments are aware of an increase in cross-border travel due to 

climate crises, whereas there are no legal guidelines to regulate the global response or 

rehabilitation of these populations (Ida, 2021). While climate variability and rising temperatures 

lead to more intense and frequent disasters, failure of crops, loss of soil cover or vegetation, 

and water depletion are also causes of displacement, and settlement migration due to the 

emergence of unlivable conditions (Tafere, 2018). Furthermore, cities are often faced with 

deterioration of infrastructure or dismantling of socioeconomic systems in consequence of 

exposure to climatic crises (Leckie, 2014). A new resolution mandated by the UN in 2018 

encourages national authorities to protect climate migrants and assist them in relocating or 

acquiring visas should they be unable to return or adapt to conditions in their home country (Ida, 

2021). 

2.2 Settlements & Planning Strategies 

 A variety of shelter forms are adopted in response to disaster and emergency situations 

which displace large, marginalized populations, including tarp shelters, tents, shipping 

containers, concrete buildings, and formal settlements administered by the UN (Mansell, 2016). 

The principal concern with the current status quo is the systemization of this process, which 

focuses on equipping essential needs based on the “principle of neutrality”, while disregarding 

thorough planning or articulation strategies (Alshoubaki, 2017). This is predicated on the belief 

that international humanitarian aid supplies short-term alleviation of suffering as opposed to 

conflict management of internal crises (Terry, 2002). In accordance with the literature studied, 

various countries and refugee camps have deployed different strategies to provide temporary 

shelters, ranging from tent cities to transitional homes that accommodate further permanency. 
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The phases and type of shelter defined by the International Federation of the Red Cross (IFRC) 

are identified in Figure 2.2. These alternative approaches to structures and arrangement of 

settlements are examined within this section to explore current shelter infrastructure and 

planning practices. 

 

Figure 2.2 - Phases and categories of shelters 

Source: Rohwerder, 2016 

2.2.1 Emergency Response Shelters 

 The preliminary provision of shelters in emergencies is supplied in the form of relief tents 

(pictured in Figure 2.3), which shield displaced persons from exterior elements but offer 

inadequate safety and security sought by inhabitants (Alshoubaki, 2017). Tents are typically 

provided as short-term solutions for lifesaving support, but do not serve long-term requirements 

of the present-day displacement crisis (Oesch, 2020). Basic human needs consist of 

physiological essentials such as food and shelter, but also include factors such as safety, 

economic well-being, a sense of belonging, and control of one’s life, which are not addressed by 

emergency response mechanisms (Fisher et al., 2011).  
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 Due to its ephemeral nature, these rapid shelters are perceived as time-limited and 

destined to be dismantled, which further divides the displaced population from citizens, and 

reduces living standards to the bare minimum (Dalal, 2020; Yassen, 2019). Furthermore, 

although utilized in every emergency situation as standard practice, the thin-membrane shelters 

are incapable of withstanding winter temperatures and harsh weather conditions that make 

them unreliable and unadaptable to varying geographies (UNHCR, 2016a). Due to the fact that 

tents are commonly available, they are often self-installed in makeshift camps and informal 

settlements on the fringe of urban centres (Mansell, 2016). 

 

Figure 2.3 - Typical family tent provided in emergency response 

Source: UNHCR, 2016a 
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2.2.2 Temporary Refugee Camps 

 The shelter clusters discussed above experience prolonged use, transforming the 

temporary landscape into sporadic urban fabric beyond the intended use of these structures 

(Alshoubaki, 2017). Although they are built to sustain the population until an emergency 

situation has dissipated, conflicts in the MENA region are ongoing and unresolved, which result 

in unplanned urbanization of refugee camps (Oesch, 2020; Yassen, 2019). The generic concept 

of settlement camps has been to temporarily provide humanitarian aid in an isolated 

environment, which has generated unfavourable criticism towards long-term, integrative shelter 

planning, and created disparities in humanitarian aid programs regarding the integration of 

displaced persons or settlement structures into local communities (Jahre et al., 2018).   

 Typical camps are arranged in a grid layout comprising of districts and providing medical 

tents at one end to discern a spatial hierarchy and establish an egalitarian environment 

(Andriasyan et al., 2020). However, long-term settlements such as Zaatari refugee camp in 

Jordan have been rearranged and self-organized by inhabitants to suit community needs 

through improvisation of communal spaces using the infrastructure available (Dalal & 

Darweesh, 2018; Dalal, 2020). The decentralization of shelter arrangements and dispersion of 

amenities within a settlement allows better integration of services and thoughtful planning of the 

displaced community (Howayek, 2015). These improvisation techniques implemented over time 

is considered informal ‘urbanization’ of settlement camps and deemed acceptable while the 

invisible boundary between cities and temporary settlements prevails (Oesch, 2020). 

2.2.2.1 Settlement Components 

 The layout and arrangement of settlements typically comply with parameters defined by 

humanitarian organizations that specify spatial structure, mobility, central nodes, and setbacks 

between each shelter (Andriasyan et al., 2020). Open-air camps are usually situated on large, 

flat terrains with no defined boundary or fencing enclosure (Chamma, 2020). Secondly, the area 
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is segmented into districts for shelter clusters, and defined by cross-axis street networks 

(Andriasyan et al., 2020). The entrance checkpoint and public square are set up at the major 

crossroads where food distribution and public meetings are held, although there are often 

unofficial entrances to the camp where pedestrians may enter without a permit (Mansell, 2016). 

Next, each district is subdivided into plots of land for individual family shelters, adhering to 

setback regulations and travel distance for access to necessary services (Crisp & Jacobsen, 

1998). Although the shelters are separated observing fire safety standards, the lots and houses 

withstand overcrowding, damp conditions, have deficiency of sunlight or inadequate ventilation, 

and are susceptible to pest or mold infestations (Bdair, 2017; Mansell, 2016; Sabie et al., 2017). 

 The Emirati-Jordanian and Azraq camps in Jordan exemplify better planning of services, 

wayfinding, and design of transitional shelters built using reinforced structure and materials 

featuring waterproof qualities, warmth, and ventilation appropriate for specific climates (Dalal, 

2020). Progressive housing is constructed of adaptable materials and simple assembly to 

facilitate upgrades or re-use at different locations (Chamma, 2021). These types of shelters are 

utilized for semi-permanent settlements and provide enhanced living conditions, although 

communities are still arranged in standardized, repetitive developments as shown in Figure 2.4. 

Essentially, these enduring refugee camps highlight benefits of flexible spaces that can 

accommodate change in accordance with the needs of inhabitants (Sabie et al., 2017).  



 

 

20 

 
Figure 2.4 - Transitional shelters in Azraq camp 

Source: UNHCR, 2016a 

2.2.3 Provisional Homes 

 Provisional homes or ‘permanent’ shelters represent the final phase of displacement as 

refugees and displaced persons advance through various forms of accommodations to integrate 

into structured urban lifestyles from tents, to shelters, and finally ‘permanent’ homes (Dalal, 

2020; Sabie et al., 2017). These core shelters are built sturdier, could be assembled on-site, 

and mass-produced for large encampments (UNHCR, 2016a). Berlin executed the use of 

“tempohomes” (see Figure 2.5) which were prefabricated shelters resembling portable buildings 

equipped with fire-safety features, doors, windows, and a key for the resident’s private 

ownership (Dalal & Darweesh, 2018).  While Berlin had received approximately 80,000 refugees 

between 2014-2015, the city repurposed vacant buildings such as airport hangers to provide 

cubicle like shelters until the tempohome was innovated (Dalal & Darweesh, 2018). Modular 

units offer sufficient space, comfort, and are easily demountable in temporary spaces which 

form a threshold between camps and cities (Sabie et al., 2017). Although the aesthetic quality of 



 

 

21 

these structures suggests more inclusivity and dignity in society, they lack an essence of 

culture, do not allow personalization, and impede progress towards autonomy and self-

provision, as many displaced persons remain tenants within these makeshift homes for several 

years (Martin, 2015; Yassen, 2019). Berlin’s tempohomes were launched in 2016, and intended 

to close in 3 years, but have continued housing the same refugees who have been unable to 

recover from their displacement (O’Connell & Lucić, 2017). Inhabitants describe the 

prefabricated homes as containers which lack a sense of belonging, instigated excessive control 

over private spaces, and heightened constant monitoring of camp activities (Dalal & Darweesh, 

2018).  

 

Figure 2.5 - Laneway between Tempohomes in Berlin 

Source: O’Connell & Lucić, 2017 

 The greatest advantage of long-term, mobile containers is the recognition and 

acceptance of their presence in cities, which increases fluidity between displaced settlements 

and urban dwellings (Martin, 2015). Additionally, core shelters are structured with multiple 

rooms to provide privacy and serve as permanent housing that could enable future growth and 
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development (Rohwerder, 2016). Where permanent shelters are not being provided, residents 

are inclined to customize and construct their own shelters using the resources available, along 

with adaptive reuse of existing infrastructure or abandoned buildings for multipurpose spaces 

(Sabie et al., 2017). These innovations and impromptu modifications evidently recognize the 

necessity for improved design and planning of shelters and refugee camps with a focus on the 

dimensions of time and space, aside from simply physical aspects (Jahre et al., 2018). 

2.3 Environmental Impact & Consequences 

 Following exploration of the origin of displaced persons, and evaluation of the methods 

by which they are served, this section assesses the environmental impacts of fabricating such 

establishments, and how the environment conversely influences settlement planning and 

design. As mentioned earlier, climate change and natural disasters are common causes of 

displacement, although human actions induce further destruction, and eventually create a 

cyclical process of environmental damage and consequences. Despite the challenges, human 

settlements rely on ecological services and thrive on the natural landscape (Jahre et al., 2018). 

Therefore, conscientious settlement planning should adhere to sustainable practices to preserve 

environmental qualities, manage resources, and minimize operational impacts (Price, 2017). 

Details on Environmental Impact Assessments (EIA) will be discussed in detail in Chapter 5. 

2.3.1 Factors Affecting Settlements 

 Site selection for human settlements is a primitive practice grounded on access to fertile 

land, water, waste management, and other environmental resources which support a growing 

population (McBean & Ajibade, 2009; Jahre et al., 2018). Site topography and natural features 

significantly influence the layout and selection of campsites, whereas the lack of further analysis 

inhibits NGOs from adapting the type of shelters deployed at a location (Cuéllar & Surendra, 

2014). Modern civilization further requires a source of energy for electricity, communications, 

and operational demands that require advanced technologies (Terry, 2002). Meanwhile, climate 
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change and other natural occurrences degrade the environmental quality of landscapes, which 

limits migration and location of settlements (Sapountzaki, 2019). While warming climates can 

increase air pollutants, and become a capacitor for infectious diseases, it also triggers extreme 

weather conditions such as sea-level rise, floods, heat waves, and storms (Black & Robinson, 

1993). Furthermore, higher temperatures create more difficult living conditions while further 

contributing to droughts, scarcity of water, crop failure, and forest fires (Hanafi, 2014). 

Ultimately, the location of a refugee camp is constrained by natural or political boundaries of a 

site and the financial or emotional restraints of refugees to avoid travelling far from their country 

of origin (Wardeh & Marques, 2021). 

 At the human scale, conventional shelters are designed to function for minimal 

standards, and do not manage building features such as sufficient ventilation, sanitary 

provisions, accessibility, and occupant load which may pose hazards to the health and welfare 

of residents (Badawy, 2013). With changing weather conditions, these shelters are unable to 

adapt to different heating and cooling demands, nor handle any new calamities that may occur 

such as the spread of disease or fires (Sabie et al., 2017; UNHCR, 2016a). Designing shelters 

that may be modified over phases and rearranged as required is a practical approach to long-

term settlement planning which could propose enhanced environmental conditions within 

temporary spaces (Moore, 2017). 

2.3.2 Anthropogenic Impact on Ecosystems 

 An inflation of refugees and displaced populations can surpass the serving capability of 

a landscape and propose developments which cause land deterioration and irreversible 

environmental damage including soil erosion, greenhouse gas (GHG) emissions, and loss of 

agricultural land (De Rooij et al., 2016). Furthermore, large unplanned settlements generate 

high amounts of pollution discharge while consuming excessive amounts of water and other 

resources for fuel, shelters, and camp maintenance (Tafere, 2018). The settlement development 
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process often causes deforestation, biodiversity loss, and degradation of land to prepare the 

land for habitation (Black & Robinson, 1993; Tisdell, 2021). Materials used for shelter 

construction are commonly unrecyclable plastics and transported from distant manufacturers 

contributing to unsustainable construction for standard practices (Al Ameen, 2017). Durable 

structures increase the life span of temporary shelters that impacts the embodied energy and 

life cycle assessment of container homes, and reduces energy consumption (Atmaca, 2018; 

Tafere, 2018). Therefore, recyclable materials, and building techniques that allow disassembly 

for relocation and re-use, support the efficiency of shelter construction (Rohwerder, 2016).  

2.3.3 Socioeconomic Impacts 

 Refugee camps typically exert a top-down approach in the planning process, which 

focuses on achieving the outcome of a standard procedure during a short time frame, as 

opposed to engaging the users as participants (Badawy, 2013; Jahre et al., 2018). As a result, 

there is an absence of social structure within these fabricated environments, which stimulates 

unhealthy relationships between displaced populations, creates gender barriers, and lacks 

provision of services (Roberts, 2010; Yassen, 2019). The industrialized process of shelter 

planning creates communities which lack healthy, educational spaces, and cultivate social 

isolation, food insecurity, and destitution (Hanafi, 2014). Moreover, due to the undetermined 

nationality status, refugees are threatened by secondary and tertiary displacements from host 

countries and endure circumstances of economic exploitation or forced labour (Hanafi, 2014; 

Marfleet, 2006). Sustainable planning for encampments includes progress on physical, social, 

and economic aspects of the community, and developing connections to society beyond the 

boundaries of the site (Chamma, 2021; Moore, 2017).  

2.3.3.1 Social Infrastructure 

 During an emergency, common refugee camps suffer overcrowding, poor maintenance, 

and chaotic administration of facilities and resources due to understaffing (Badawy, 2013). 



 

 

25 

Developing a functional community within settlements includes the provision of medical health 

services, education, employment, and integration opportunities (Wardeh & Marques, 2021). 

Only a few notable refugee camps have achieved success with a flexible, participatory approach 

that promotes economic activity, organization, and offers choices to the refugee community to 

contribute towards their wellbeing and productivity (Marfleet, 2006).  

 While refugees are scarcely involved in planning processes, the common strategy is to 

professionalize and institutionalize humanitarian support for the efficient delivery of services 

while being constricted by time and staffing resources (Crépeau & Nakache, 2006). Migration 

and human settlements create opportunities for an interchange of people and resources 

between transnational spaces which could encourage economic prosperity with a new labour 

supply, and modify social or cultural relationships between populations (Marfleet, 2006; Yassen, 

2019). In summary, existing documentation has proved that the perception of displacement as a 

temporary problem rather than a continuum of civilization, hinders the innovation of progressive 

solutions for refugee communities (Black & Robinson, 1993). 

 As discussed in the previous sections, displaced persons are severely impacted due to 

the loss of identity, and connections between a population and their territory (Peteet, 2005). 

Despite the different political and legal terms for various displaced persons, they share similar 

shortcomings, needs, and vulnerabilities, which can be misunderstood when providing 

humanitarian support (Roberts, 2010). Following dislocation, opportunities for displaced persons 

consist of the alternative to acquire a new nationality, settle in the nation of refuge, or assimilate 

with co-ethnic groups who offer acceptance and share similar lifestyle qualities within settlement 

camps (Leckie, 2014; Whittaker, 2006). However, these resolutions could be involuntary when 

administered by a governing group, or voluntary when based on decisions of the individual 

(Yassen, 2019). Often administrators attempt to govern the daily lives and actions of displaced 

persons and in turn face resistance, with self-governance mechanisms emerging within informal 
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settlements (Martin, 2015). Education and skill training are concepts accepted for personal 

development and reintegration into society, but strict rules and regulations prohibiting freedom 

of choice, lifestyle, and activities could be misunderstood as ‘assimilation’ techniques (Dalal & 

Darweesh, 2018). 

2.3.3.2 Lifestyle & Well-being 

 In addition to physical destitution, displaced persons endure a socio-cultural void, and 

cope with psychological stress, which should not be exacerbated by limiting their rights and 

freedom. Excessive, authoritarian governance could imply dehumanizing control and 

exploitation of power on vulnerable populations (Dalal & Darweesh, 2018; Roberts, 2010). 

Additionally, the differences between displaced persons and their ethnicities may further cause 

discrimination within a settlement (Martin, 2015).   These social impacts inducing vulnerability 

could be addressed in the formation of healthy community spaces, and engaging environments 

which facilitate medical care, cultural amenities, work, and educational institutions to support 

psychological and physical wellbeing (Braun-Lewensohn & Al-Sayed, 2018; Peteet, 2005). 

While basic shelters are provided for housing needs, gathering spaces and recreational 

amenities are necessary to improve the quality of lifestyles and support social engagement 

(Alshoubaki, 2017). Furthermore, interpretive transformation of spaces is crucial to establish 

comfort and familiarity in a settlement for displaced populations living there (Bdair, 2017; Sabie 

et al., 2017). 

 To effectively sustain healthy settings within settlement camps, authorities should allow 

freedom of movement, encourage participation in activities, and implement strategies for 

community interaction (Tafere, 2018). Moreover, it is crucial to identify the type of displacement 

and factors causing an individual’s dislocation to accurately identify their needs, as well as their 

abilities, which may contribute to a functional community (Roberts, 2010). Settlements could 

incorporate economic opportunities by introducing local businesses including food production, 



 

 

27 

commerce, and infrastructure development that offer local employment combined with new skill 

building (Chamma, 2021). Many displaced persons are not accustomed to depending on 

humanitarian services and are willing to contribute to society by establishing productive 

livelihoods (Dalal & Darweesh, 2018).   

2.3.4 Summary 

 In summary, the reviewed literature clearly identifies several causes and characteristics 

of different types of displacement, and the unique needs for each particular population being 

housed in refugee camps. The above conclusions exhibit several social, economic, and 

ecological shortcomings which should be improved upon to achieve environmentally sustainable 

shelter designs and settlement planning. Studies on camps that have been running for several 

years have revealed the sociocultural disputes between refugees from different nations, and 

discriminatory violence against displaced populations in general within urban landscapes 

(Braithwaite et al., 2018). This emphasizes the focus of settlement planning on physical 

infrastructure, as opposed to the void spaces in between the built environment. At many long-

term settlements, there is evidence that displaced persons are self-planning settlements and 

adapting shelter arrangements in order to better suit their needs and functionality, exemplifying 

the demand for constructive planning standards in regulating these settlements.  

 Planning better-informed settlements requires the distinction of fundamental rights of 

displaced persons, as well as the sociocultural voids in a temporary environment. The literature 

clearly identifies a gap in planning guidance discussing sociocultural, economic, and 

environmental aspects of settlements, in parallel with the physical infrastructure.  Due to the 

causal relationship between the environment and human intervention, there are several 

approaches by which sustainable design could alleviate the effects of human settlements on the 

immediate landscape. These include optimizing building construction and processes, preparing 

for long-term operations, and deploying resource efficiency. Shelter construction and 
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arrangement guidelines do not attempt to resolve the environmental damages and 

consequences caused by camps. There is relatively little active humanitarian support that 

encourages displaced persons to advance through the displacement system and rehabilitate or 

rebuild their lives. Ideally, a settlement should be planned to anticipate future growth and 

expansion, in order to avert spontaneous development that may affect the surrounding 

landscape. Based on the literature review, the categorization, and challenges to address in a 

new approach are reviewed in Table 2.1. Within this table, it can be assumed that each 

successive row is accumulative of the criteria listed above it.  

Table 2.1 - Categories of displaced persons linked to specific needs and considerations 

Population 

Categories 

Type of 

Shelter 
Socioeconomic Needs 

Environmental 

Considerations 

Environmental: 

∙ Climate 
‘refugees’ 

Emergency 
Response 
shelters 

∙ Protection from natural forces 
∙ Food, water, shelter, hygiene 
∙ Medical aid  

∙ Site stability for shelter 
support 

∙ Reuse and recycling of 
shelters 

Internal: 

∙ IDPs 
∙ Climate displaced 

Temporary 
or 

Transitional 

∙ Security, privacy, comfort 
∙ Food source & production 
∙ Social engagement  
∙ Energy generation 

∙ Renewable energy & 
resources 

∙ Waste management 
∙ Landscape restoration 

International: 

∙ Stateless 
∙ Asylum Seekers 
∙ Refugees 

Semi-
permanent 

or 
Permanent 

Homes 

∙ Employment opportunities 
∙ Educational institutions 
∙ Recreation facilities 
∙ Cultural amenities 

∙ Incorporation with 
adjacent landscape & 
cities 

∙ Resource management 
∙ Optimize operational 

processes  
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Policy Analysis 

 This policy analysis evaluates the strategies, guidelines, and implementation 

mechanisms outlined in various policies through a sustainability lens guided by the three 

Sustainable Development Goals (SDGs) specified in Chapter 1. The UN SDGs were designated 

for the people and planet as a part of The Sustainable Development Agenda for 2030 (United 

Nations, 2020a). The selected policies are delegated by organizations associated with the 

United Nations so that the assessment criteria are parallel to the UN SDGs, as opposed to 

comparing nation-wide or local initiatives. The reviewed policies are specified in Table 3.1.  

Table 3.1 - International Humanitarian Aid policies reviewed 

Shelter & Settlement Design Humanitarian Response 

∙ Shelter design Catalogue (2016) 
∙ Global Shelter Cluster Strategy (2018-2022) 
∙ UNHCR Emergency Handbook (2015) 
∙ UN Habitat – The Strategic Plan (2020-2030) 

∙ Regional Refugee & Resilience Plan (2021-2022) 
∙ SPHERE Handbook (2018) 
∙ Forcibly Displaced (2017) 
∙ Sendai Framework for Disaster Risk Reduction 

(2015-2030) 
∙ Humanitarian Affairs & the Role of UN-Habitat 

(2008) 

3.1 Overview of Policies  

 Specific policy instruments which could help meet SDG principles are explored 

throughout the chapter and summarized in Table 3.3. While some predated UN policies are still 

in effect today, the most recent documents within each category were selected for the 

comparative analysis since these policies are regularly updated and have been modified in 

accordance with The 2030 Agenda. 

 The Sendai Framework for Disaster Risk Reduction (DRR) was also adopted by the 

United Nations and will be implemented alongside the UN SDG agenda in promoting resilient 

development (Resolution 70/1). The framework strives to alleviate disaster risk on physical, 

social, cultural, economic, and environmental components of a nation by reducing exposure, or 
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vulnerability to hazards, increasing preparedness, response, and recovery procedures, and 

strengthening resilience of social, economic, and physical infrastructures (UNISDR, 2015). 

 The Sphere Handbook was developed in 1998 by various humanitarian professionals 

involved in the planning, management, and assistance of refugees and other displaced persons, 

in order to specify standards for settlement planning, provision of humanitarian aid, and 

management of camps (Sphere Association, 2018b). The Sphere Handbook is recognized as 

the ultimate reference for humanitarian aid as it encompasses human rights, refugee protection 

principles, and the core standards for emergency response. The four areas of humanitarian 

response discussed within the Sphere Handbook include promotion of water supply, sanitation, 

and hygiene (WASH), food security and nutrition, shelter and settlement, as well as health 

(Sphere Association, 2018b). The ‘Shelter and Settlement’ chapter of the Handbook is reviewed 

as part of this analysis. 

 Forcibly Displaced is a study completed by the World Bank Group to recommend 

strategies for poverty reduction and provision of humanitarian support while achieving 

sustainable growth in accordance with the SDGs (The World Bank, 2017a). The purpose of the 

study is to improve confrontation of the global displacement crisis while implementing 

emergency relief, and better integrating displaced persons into local communities by providing 

income opportunities, promoting social work groups, and developing institutional systems in 

collaboration with local residents. 

3.1.1 United Nations High Commissioner for Refugees (UNHCR) policies 

  The United Nations High Commissioner for Refugees (UNHCR) manages and protects 

rights and provisions for global refugees, displaced, and stateless persons who have been 

uprooted from their countries due to disaster, war, or persecution (UNHCR Canada, n.d.). The 

Shelter Design Catalogue was developed by the UNHCR in 2016 to guide international shelter 

construction and development in a variety of landscapes, in addition to providing guidance on 
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conventional models which are universally applicable in emergency situations. As mentioned in 

various literature, these shelters are also categorized in four groups consisting of global, 

emergency, transitional, and durable shelter typologies, which have been developed using field-

testing and production analysis (UNHCR, 2016a). Appendix A summarizes different shelter 

models that have been developed and implemented globally, as well as the materiality, and 

unique design features of each prototype. Further discussion of the feasibility, applicability, and 

shortcomings of these shelter models is discussed in Chapter 5. 

 The UNHCR originally developed an Emergency Handbook in 1982, and the most recent 

update was published digitally in 2015 (UNHCR, 2015). This Handbook guides the response 

mechanisms in post-disaster situations, specifies humanitarian aid protocols for displaced 

persons, as well as strategizing shelter setup and settlement planning standards. The specific 

chapters reviewed within the Handbook includes ‘Camp Planning Standards’, ‘Camp Strategy 

Guidance’, ‘Site Planning for Camps’, ‘Maintaining and Supporting Spontaneous Settlements’, 

‘Energy and Environment’, and ‘Spontaneous Settlement Strategy Guidance’. The critical values 

highlighted within the Handbook consist of: pursuing alternative means to mitigate displacement 

and utilize camps as a last resort, enable individuals to enjoy their rights and freedom, prepare 

dynamic settlement approaches according to each situation, and plan for long-term 

development (UNHCR, 2015). However, camps are planned with a predefined decommissioning 

strategy, which implies they are not intended to serve extended time periods. The guidelines in 

the Emergency Handbook also provide standard dimensions for spatial requirements in order to 

determine the size of a settlement, as described in Table 3.2. These standards differ from 

typical Building Code specifications for dwelling unit sizes, travel distance to lavatories, and 

other structural requirements for permanent buildings.  Density and capacity of a settlement is 

measured in increments as shown in Figure 3.1, based on an average household size as the 

basic unit of measurement (UNHCR, 2015). 
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Table 3.2 - Camp Planning Standards specified in the Emergency Handbook 

Description Minimum Standard 

Area per household 
Infrastructure  = 30m2 
Gardens         = 15m2 

Total               = 45m2 

Covered Living Area 3.5-5.5m2 / person 

Ceiling Height 2 meters 

Ratio of Shelter / Plot size 1:2 to 1:5 

Spatial Separations 
30m break every 300m 

2m between each structure 

Site Drainage Slope 2-4% 

Lavatory Provisions 
1/20 persons (Emergency) 

1/household (Long-term) 

Distance to Lavatory 6m – 50m 

Shower 1 / 50persons 

Distance to Water Distribution <200m from household 

Source:  UNHCR, 2015 

 

Figure 3.1 - Standard household increments for settlement planning 

 

 A 5-year strategy from 2018-2022 was adopted by the UNHCR and the International 

Federation of the Red Cross (IFRC) with the aim of clarifying social structure, activities, and 

processes of management within refugee camps or other settlements (UNHCR, 2018a). The 
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Global Shelter Cluster Strategy (GSC) replaces the former Global Strategy for Settlement and 

Shelter (2014-2018) and defines the fundamental principles of humanitarian aid as providing a 

physical dwelling, stable foundation, sense of identity, and enabling displaced persons to rebuild 

a future. These life-saving services are provided in accordance with the 4 pillars which consist 

of coordination, advocacy, evidence-based response, and capacity building. These pillars are 

upheld in collaboration amongst the different levels of professionals and working groups, which 

form the shelter cluster partnership (UNHCR, 2018a). 

 To address one of the greatest persisting refugee crises in the world today, the Regional 

Refugee & Resilience Plan (3RP) was established by the UNHCR and United Nations 

Development Programme (UNDP) to combine humanitarian efforts and development planning 

for settlements housing Syrian refugees within the region (UNHCR, 2020b). The plan consists of 

five host countries including Tukey, Lebanon, Jordan, Iraq, and Egypt, to guide the protection of 

refugees and develop resilience, stability, while monitoring recovery. The 4 strategic directions 

of the 3RP directs host nations in protecting affected people and providing for their needs and 

rights, pursuing durable situations for the transition of displaced populations, supporting 

recovery and establishment of dignified lives, and enhancing the local and national capacity 

(UNHCR, 2020b).  

3.1.2 United Nations Human Settlements Programme (UN-Habitat) policies 

 The United Nations Human Settlements Programme (UN-Habitat) is a global 

organization focused on improving quality of living standards within cities, human settlements, 

and communities, and promoting sustainable urbanization (About Us, n.d.). The organization’s 

key principles consist of advocating for inclusive decision-making, and active participation of all 

population cohorts during planning and implementation, while creating safe and resilient 

environments to reduce vulnerability (United Nations, 2020c). The role of this organization and 

its’ strategic policy is outlined within Humanitarian Affairs and the Role of UN-Habitat which 



 

 

34 

includes disaster mitigation, crisis response, and recovery through the implementation of a 

Sustainable Relief and Reconstruction framework (UN-Habitat, 2008). The main concept of this 

mandate involves maintaining links between emergency relief, reconstruction, and the transition 

to development, with the use of participatory planning practices, and building long-term shelter 

solutions (Un-Habitat, 2018). 

 UN-Habitat further established The Strategic Plan in May 2019 for the decade of 2020-

2030, to contribute towards monitoring and implementing the UN SDGs within a global 

framework (United Nations, 2020c). The plan strives to reduce spatial inequality & poverty, 

improve collective growth in urban regions, intensify climate action, and develop sound risk-

prevention through the implementation of integrated programming, risk management, 

monitoring, and performance evaluation (UN-Habitat, 2020b). The primary focus of these goals 

aligns with objectives of the SDGs and advises specific strategies for urban cities to stimulate 

sustainable growth in order to accomplish the 2030 agenda. 

3.2 UN Sustainable Development Goals (SDGs) 

 The 17 interconnected SDGs were established in 2016 to address urgent global 

challenges as a part of the 2030 agenda towards sustainable development and eliminating 

poverty. These goals replace the former Millennium Development Goals, which endeavoured to 

improve living conditions for slum dwellers, and advances further to combat climate change and 

achieve environmental integrity (Biron & Scruggs, 2015). The current SDGs, implemented from 

2015-2030, are defined further by 169 targets to prompt action in achieving reconciliation, 

equity, growth, and sustainability through global efforts, where “no one is left behind” (Spencer, 

2020). These qualities are emphasized by the five P’s: people, planet, prosperity, peace, and 

partnership (Beckmann, 2021; Resolution 70/1). Additionally, progress is evaluated annually in 

relation to the specified indicators for each goal (Ubiquity University, 2022b). Together, the 

integrated goals embrace the three dimensions of sustainable growth including economic 
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progress, social inclusion, and environmental protection (Filho et al., 2020). A complete list of 

the targets and indicators from the three chosen goals are summarized in Appendix B, 

highlighting the specific targets relevant to sustainable settlement planning. Although other 

relevant SDGs were considered for this research, SDG7, SDG11, and SDG15 were selected to 

cover a scope relevant to planning practices and applicable to components of shelters and 

settlements. These 3 goals also encompass a wide range of concepts addressing the physical, 

social, and economic factors within development, and overlap targets from other SDGs within 

the UN 2030 Agenda. 

 While the vision to build resilient communities, foster economic growth, and nurture 

social health, specifically pertain to the least developed countries, they are impeccable 

guidelines to enhance sustainable principles employed in temporary refugee camps (Resolution 

70/1). Therefore, the framework will focus on development of sustainable cities and 

communities (SDG11), promoting efficient use of ecosystem services through life on land 

(SDG15), and enabling provision of affordable, clean energy for everyone (SDG7) (United 

Nations, 2020b). These three goals are essential to direct the efficiency of operations, reduce 

environmental impact of shelters, and promote the well-being of displaced persons inhabiting 

settlements. Overall, sustainable development refers to the underlying principle of meeting 

current needs without compromising the needs of future generations (Plata & Pérez, 2019).  

3.2.1 SDG15: Life on Land 

 SDG15 pertains to life on land, and expands further on feasible methods to sustain 

growth within an urban environment while protecting environmental qualities and biodiversity. 

Twelve targets and 15 indicators have been established to achieve human responsibility for the 

planet, reduce impact, conserve, and restore Earth’s ecosystems (Beckmann, 2021). This goal 

focuses on restoring, rehabilitating, and preventing ecosystem damage, while promoting 

sustainable use and conservation of natural resources (UNDP, 2015). Ecosystem services play 
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an integral role in the lives of both humans and animals by supplying food, water, and energy 

sources to sustain life (Ubiquity University, 2022c). While vegetation growth forms a natural 

buffer between environmental risks, and biodiversity contributes to human health and 

pharmaceutical discoveries, raw materials are regularly manufactured into products to build 

livelihoods, and enrich the economy (Quinney, 2020).  

 Consequently, environmental management corresponds with long-term socioeconomic 

growth & prosperity, and connects to other social agendas around climate mitigation and 

disaster relief (Loh, 2020). Based on the effects of human settlements on ecosystems, and 

applicable geographies within the study area, these specific targets were designated for the 

research (United Nations, 2020b): 

15.1 – Conservation, restoration, and sustainable use of terrestrial ecosystems 

15.3 – Combat desertification, restore degraded land and soil 

15.5 – Reduce degradation of natural habitats 

15.6 – Promote fair and equitable benefits, and access to use of resources 

15.9 – Integrate ecosystem and biodiversity values into national and local planning 

3.2.1.1 Environmental impact 

 While cities have sprawled, developed, and experienced population growth over time, 

resource consumption accelerated, landscapes degraded, soils were depleted of nutrients, and 

ecosystems have been polluted causing systematic destruction of the natural environment 

(Ubiquity University, 2022c). As a result, 13 million hectares of forests have been lost, a million 

species are threatened by extinction, and arable land has succumbed to desertification (UNDP, 

2015). Although terrains naturally undergo processes of drying, human interventions exacerbate 

climate change and induce severe droughts, floods, or fires, along with abusing water supply 

and land use (Loh, 2020; Slaughter, 2018). Biodiversity loss also limits the available medicinal 

ingredients for cures to diseases, while increased CO2 in the atmosphere decreases nutritional 
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value of crops (Loh, 2020). Moreover, land degradation contributes to poverty, migration, food 

insecurity, and conflict (Slaughter, 2018). While industries produce 30% of global GHG 

emissions, and agriculture is responsible for 80% of deforestation, there are still alternative 

approaches by which conservation and economic progress can be achieved through 

cooperation between various stakeholders (Daniel, 2019; Sanjayan, 2015). Ecosystem 

restoration in cultural landscapes will undeniably require massive transformation to social, 

political, and economic structures which have been adopted for centuries to enable modern, 

human lifestyles (Beckmann, 2021).  

 The Sustainable Relief and Reconstruction framework proposes adaptive land use 

planning and construction of long-term, permanent housing or infrastructure to prevent sporadic 

settlements across various terrains and reduce land degradation (UN-Habitat, 2018). UNHCR’s 

Emergency Handbook instructs site selection and analysis techniques based on geographical 

characteristics and proximity to services, while maintaining a 3.2km setback (approximately) 

from environmentally protected areas (UNHCR, 2015). The handbook further mandates 

completion of an Environmental Impact Assessment (EIA) to inform the planning process and 

mitigate areas where ecological damage is susceptible. Similarly, the Sphere Handbook 

authorizes the completion of an EIA to identify consequences of disaster on the ecosystem, 

reduce impact of settlements on the landscape, and locate development away from vulnerable 

regions (Sphere Association, 2018a). The guidelines mandate adoption of an environmental 

management plan to protect ecological value and guide sustainable operations and 

maintenance of settlements, while advising adaptive reuse of buildings, material recycling, and 

selection of sustainable construction materials. Moreover, the Sphere Handbook recommends 

developing a decommissioning plan for settlements that includes the site remediation process, 

recovery of vegetation, and restoration of natural features (Sphere Association, 2018a). 
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3.2.1.2 Mitigation strategies 

 Firstly, raising local awareness and understanding of ecological value through 

environmental stewardship is a prominent foundation for sustainable land use and biodiversity 

maintenance (Ubiquity University, 2022c). Second, geospatial tools could be used to identify, 

monitor, and protect vulnerable environmental regions in close proximity to human settlements 

or cities (Yekeen et al., 2020). Initial investment is required to compensate for landscape 

restoration, and innovative green technologies, which return significant benefits such as local 

employment, community awareness, business incentives, and mitigation of potential risks (Loh, 

2020). Additionally, low-maintenance procedures such as agroforestry could be integrated, 

which mimic natural ecosystems and evolve self-sustaining systems by creating new wildlife 

habitats, nourishing soil quality, and enhancing agricultural productivity (Daniel, 2019). To 

alleviate environmental damage, the Emergency Handbook mandates natural resource 

management at settlement camps, a 5m buffer around waterbodies, and precautionary 

measures to prevent environmental damage and address potential risks from the development 

(UNHCR, 2015).  

3.2.1.3 Agriculture 

 Regenerative agriculture demonstrates a constructive approach to deposit carbon in the 

soil, and cultivate healthier, and more weather-resilient groundcover. This approach involves 

practices of crop rotation, no-till farming, absence of chemicals or fertilizers, and incorporation of 

livestock grazing to increase crop yield, water permeability, and microbial diversity within the soil 

(Perry, 2019). The natural efficiency of the environment can be improved by growing native 

crops within the appropriate climate, or by moving crops to soils and climates which support its 

growth through natural processes (Tallis & Polasky, 2018). Similarly, desertification could be 

prevented by maintaining the soil’s natural fertilization, practicing conservation agriculture, 

integrating soil management, and improving passive irrigation techniques (Braimoh, 2015). 
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Organic agriculture reverts to farming processes prior to industrialization, using natural systems 

and nutrient cycling to heal the land and produce crops while integrating biological processes 

that restore ecosystem balance (Hampicke, 2021). On the other hand, social agriculture is a 

stewardship practice which engages people of all ages to promote social inclusion, autonomy, 

and education through interaction with nature and food production (Zerbe, 2021). As mentioned 

above, agroforestry reincorporates biological diversity to create a dynamic ecosystem which 

combines planting, shrubs, livestock, and crops in one landscape (Zerbe, 2021). 

Correspondingly, pasture and livestock management could be integrated to reduce grazing in 

vulnerable areas, allowing the natural forest to regenerate and provide protective cover for small 

crops (Thevs, 2022). Diversity creates a thriving environment for wildlife and insects, which 

enhances agricultural productivity and promotes efficient land use within a smart farming 

approach (Daniel, 2019). 

 As such, food security could be established deploying sustainable practices, with the 

collaborative effort of consumers, private industries, local governments, and farmers (Sanjayan, 

2015). Public-private partnerships (PPP) are a key component in the shifting paradigm of 

sustainable development, with the aim of engaging all stakeholders involved within a project or 

community (Loh, 2020). Within a participatory approach, various interests and contributions are 

represented by different stakeholders for example: mandating policy frameworks by regional 

governments, policy management by local governments, investments contributed by local, 

private corporations, and public research, feedback, or engagement (Braimoh, 2015). 

Ultimately, these modified practices will reap livelihood benefits through training, and targeted 

capacity development, while supporting landscape restoration (Braimoh, 2015). 

3.2.1.4 Environmental Values 

 Social acceptance is an important component of mitigating environmental impact, 

increasing sensitivity towards ecosystem protection, and reducing resource consumption. 
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Understanding the significance of environmental conservation is based on human perceptions 

and attitudes towards Earth’s ecosystems, which are developed through social norms and 

adaptations (Ott & Reinmuth, 2022). In accordance with anthropocentrism, a human-centered 

lifestyle approach that allocates values according to human needs or gains, environmental 

preservation is vital to sustain human life while providing necessary services (Kopnina, 2019). 

While this concept is known, policies must be instated to identify threshold limits and recognize 

‘adequate’ resource extraction or material use (Ziegler, 2022). As a result, environmental values 

are acknowledged by quantitative monetization of assets and qualitative understanding of moral 

value (Ott & Reinmuth, 2022). While the worth of physical goods is determined based on market 

value, sensory experiences could be enhanced through education and awareness of 

environmental impacts, or appreciation for natural diversity (Kopnina, 2019).  

 Ecosystem services are grouped into four categories of supportive, provisional, 

regulatory, and cultural services (Ott & Reinmuth, 2022). Supporting services are necessary for 

the production of all other ecosystem services such as biomass production and nutrient cycling.  

Provisional services deliver products like food, timber, or the provision of fresh water. (Ott & 

Reinmuth, 2022). Regulatory services are naturally occurring cycles in nature, which protect 

human environments, health, and safety, such as the growth of vegetation near watercourses 

preventing flooding (Loh, 2020). Cultural values consist of aesthetic qualities, and provision of 

leisure or recreational space, which are weighted and prioritized variably by different individuals 

(Ott & Reinmuth, 2022). Ultimately, the relationship between humans and ecosystems is 

presently evaluated based on resources, services, or opportunities. Therefore, adopting a new 

eco-centric perspective on the environment would benefit a change towards sustainable 

lifestyles (Kopnina, 2019).  
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3.2.1.5 Biodiversity Loss 

 Land degradation and biodiversity loss occur as a result of various human activities and 

depletion of resources which indirectly impact the natural balance in an ecosystem (Funk, 

2020). These interventions include deliberate deforestation, agriculture, and practice of 

monoculture, as well as passive impacts such as reducing water availability for natural irrigation 

(Quinney, 2020). For example, river flows fluctuate annually and are regulated by natural 

processes that sustain the surrounding landscape, and maintain productivity of vegetation cover 

(Thevs, 2022). However, unsustainable consumption of water causes deficiencies in the system 

and results in depletion of forests, shrubbery, wetland habitats, and the wildlife which relied on a 

particular water source (Funk, 2020). Consequently, croplands along riverbeds are degraded 

due to inadequate irrigation and soil salinization (Thevs, 2022). The Strategic Framework 

promotes resource management measures through the distribution of efficient products and 

introducing conservative practices into settlement operations (UN-Habitat, 2020b). 

 Integrating conservation practices is the primary step towards protecting environmental 

integrity and maintaining livelihood benefits without compromising biodiversity (Roka, 2019). 

These practices are enabled through governance, policies, or education composed of resource 

management programs, species monitoring, and an overall awareness of human influence on 

ecological systems (Funk, 2020). Conservation could be enhanced with forest landscape 

restoration that reintroduces fast-growing plants, improves soil fertility, and boosts ecosystem 

regeneration alongside resource management to rehabilitate the land (Thevs, 2022). 

Community forestry is an integrative approach to engage residents and various stakeholders in 

resource management, while controlling the flow of production and consumption (Roka, 2019). 

This strategy develops social capital, resource equity, empowerment of local community 

members, and influences decision making for landscape maintenance (Ott & Reinmuth, 2022). 

Most importantly, shifting human perspective on the environment forms the basis of 
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transforming social perceptions regarding conservation of biodiversity, and natural landscapes 

(Funk, 2020; Kopnina, 2019). UN-Habitat’s Strategic Plan encourages the allocation of public 

spaces, protection of fertile agricultural land, and preservation of biodiverse ecosystems through 

adequate planning and legislation to limit urban sprawl and negative environmental impacts 

(UN-Habitat, 2020b). The Sustainable Relief and Reconstruction framework further promotes 

long-term land management solutions to avoid irregular expansion or relocation of settlements 

on vulnerable environmental regions (UN-Habitat, 2008). 

3.2.2 SDG11: Sustainable Cities & Communities 

 Enhancing urban systems sustainably while progressing development is one of the 

greatest challenges in a contemporary city, where convenience and efficiency overshadow 

ethical and environmentally responsible practices. However, while over 50% of the global 

population now lives in cities, SDG11 is crucial to facing climate change and reducing our 

environmental impact (Filho et al., 2020). Creating viable cities and communities features four 

core principles consisting of inclusivity, safety, resiliency, and sustainability (Biron & Scruggs, 

2015). Social inclusion could be achieved by implementing participatory planning which involves 

everyone in decision-making, and improved access to housing, services, and opportunities to 

improve quality of life (Ubiquity University, 2022b). Public health is experienced both individually 

and collectively as a community, influenced by the physical context, personal health, and digital 

safety (Rebecchi & Capolongo, 2021). A city or community’s resiliency is measured based on 

preparedness to reduce casualties or financial losses, and the capacity to recover following 

natural disasters, economic difficulties, or other adversities (Biron & Scruggs, 2015). Lastly, 

sustainability encompasses three dimensions of the city, including economic prosperity, public 

engagement, and environmental protection, which is accomplished through cooperation and 

collaboration within an integrated planning approach (Filho et al., 2020). In order to meet 

SDG11 objectives within the scope of this research, the following targets, which are applicable 
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to the physical planning components of settlement camps, were selected. These targets could 

be fulfilled and assessed by tangible provisions (United Nations, 2020b): 

11.1 – Ensure access to adequate, safe, affordable housing, and basic services for all 

11.3 – Enhance capacity for participatory, integrated, & sustainable human settlement planning 

11.4 – Strengthen efforts to protect and safeguard the world’s cultural and natural heritage  

11.7 – Provide universal access to safe, inclusive, and accessible green/public spaces 

11.a – Support positive economic, social, & environmental links between urban & rural areas 

11.b – Increase human settlements implementing integrated policies and plans towards  

inclusion, resource efficiency, mitigation, and adaptation to climate change 

3.2.2.1 Inclusivity 

 Access to basic services consists of adequate, affordable housing, healthcare, public 

transit, green spaces, education, energy, and the capability to lead healthy lifestyles (Rebecchi 

& Capolongo 2021). To expand on these rudimentary services, there are further lifestyle 

necessities such as communication, transportation, commercial products, social and mental 

health facilities, educational or cultural institutions, and recreational amenities (Plata & Pérez, 

2019). Corresponding with the other SDGs, this principle aims to provide equal opportunities to 

all persons including women, children, elderly, poor, and vulnerable populations, to manifest a 

wholly functional society (Filho et al., 2020).  

 The Global Shelter Cluster Strategy (GSC) reiterates the need to prioritize most 

vulnerable in disasters, recognize diverse needs, and provide tailored programming according 

to sociocultural impacts (UNHCR, 2018a). Furthermore, collaboration between shelter clusters 

that have geographical similarities could be managed using a holistic, multi-sectoral approach. 

The UN Habitat organization defines basic needs as providing water and sanitation, solid waste 

management, mobility, and energy, whereby policies and activators should be enhanced to 

reach the minority populations mentioned above (UN Habitat, 2008). However, SDG11 strives to 

assess the quality and consistency of services distributed, while enhancing the delivery system 
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to vulnerable populations (Plata & Pérez, 2019). As such, comprehensive city planning should 

improve living standards for all, reduce spatial inequalities, promote human rights, and embrace 

population fluctuations (United Nations, 2020c). The Emergency Handbook initiates people-

centered planning which enables an age, gender, and diversity (AGD) approach to meet the 

needs of vulnerable populations and reduce the risk of violence, crime, or conflict between 

locals and residents in the settlement (UNHCR, 2015). The UNHCR’s camp management 

strategy is specified by the Camp Coordination and Camp Management (CCCM) cluster as 

depicted in Figure 3.2, which supports guidance and coordination of displaced populations. 

  

Figure 3.2 - CCM camp management house, promoting comprehensive planning 

Source:  UNHCR, 2016b 

 The Sendai framework for disaster risk reduction (DRR) emphasizes the need for 

inclusive, non-discriminatory participation, in addition to making tools and preparedness 

programs available and accessible to all populations including women, children or youth, 

persons with disabilities, the elderly, indigenous peoples, migrants, academics, and business 

professionals (Resolution 69/283). Similarly, UN-Habitat’s Strategic Plan focuses on human 
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rights-based perspective which prioritizes the most vulnerable within the categories of 

minorities, age, gender, or disability (United Nations, 2020c). Additionally, this plan advocates 

for increased accessibility to land, adequate, affordable housing, and effective growth and 

regeneration which incorporates inclusive governance of migrants, refugees, and internally 

displaced persons, by permitting employment opportunities, access to public spaces, and social 

integration (UN-Habitat, 2020b). Social cohesion is also integral to building resilience since 

outlying communities create unstable environments that are exposed to hazards and unable to 

implement effective coping strategies (UN-Habitat, 2020b). Participatory planning and inclusive 

decision making are encouraged within the Sustainable Relief and Reconstruction framework by 

use of local materials and labour in reconstruction to promote community empowerment and 

confidence (UN-Habitat, 2018). 

3.2.2.2 Safety 

 Fostering a safe environment within a city or community involves endowing health care 

and services which contribute to well-being, prevention of crime, road safety, and security of 

tenures (Biron & Scruggs, 2015). Within the SDG framework, people-centered planning 

embodies human safety with regard to vulnerable populations, and reduces gender-based 

violence, or discrimination against people classified under minority groups (Resolution 70/1). 

Similarly, the GSC approach recommends communal planning that recognizes human capacity, 

localizes leadership, and conducts recovery coordination in response to needs of affected 

populations (UNHCR, 2018a). Creating safe places within a community is also a key aspect 

within this principle, which is achieved through supervision and maintenance of local, public 

spaces to enrich quality of features, monitor air quality, and maintain cleanliness (Vidal et al., 

2020).  Additional concerns on site selection are described in the Emergency Handbook that 

requires a 50m setback from national borders to protect residents from conflict zones or 

sensitive political regions (UNHCR, 2015).  
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 Adaptive design strategies attend to unique needs of diverse populations and provide 

opportunities for people of all ages and abilities to interact with nature, and engage in 

recreational activities without barriers, hazards, or limitations (Galimberti, 2021). Effectively, 

urban cities and communities could be endangered by natural hazards, physical violence, traffic 

accidents, or health risks, which require different administration and approaches for alleviation. 

Mitigation of these threats are approached by designating pedestrian spaces with reduced traffic 

and noise, enriched vegetation to enhance air quality, and interactive design to promote social 

engagement and recreation (Vidal et al., 2020). Exemplary shelter programming described in 

the Shelter Design Catalogue mandates protection from physical or psychological harm, 

reduction of gender-based violence, access to impartial assistance to claim rights, remedy, or 

recover, and integration techniques for peaceful coexistence (UNHCR, 2018a). The Strategic 

Framework further recommends developing the absorption capacity of cities to support long-

term displacement of populations and provide security of tenures for housing, land, and 

properties to accommodate local integration or voluntary return (UN-Habitat, 2020b). UN-

Habitat’s Sustainable Relief and Reconstruction framework implements a human rights 

approach that encompasses land rights, security of tenure, and equal rights for women, to 

create safe and inclusive settlements (UN-Habitat, 2008). 

3.2.2.3 Resiliency 

 Developing climate and economic resiliency is vital to ensuring safety for citizens or 

inhabitants of a community, and advances towards constructive progress. Climate resiliency 

directly influences the lives of the urban poor who are more vulnerable and exposed to 

environmental disasters, in parallel with the theme of abolishing poverty through sustainable 

development (United Nations, 2020c). Secondly, economic devastation impacts risk reduction, 

where job security and financial stability are corresponding factors influencing citizen safety 

within a city (Filho et al., 2020). Preparation for potential disasters is implemented by identifying 
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risk zones and different types of threats from data analysis, building resilient infrastructure, and 

instituting safety protocols and early warning measures to reduce impact, casualties, and 

economic losses (Yekeen et al., 2020). The GSC procedure further advises improving quality 

and effectiveness of response by reinforcing construction resiliency, and allowing self-recovery, 

to build response capacity (UNHCR, 2018a).  

 Taking precautionary measures reduces the cost of disaster response and increases 

preparedness in vulnerable situations. The Sendai DRR also prescribes international 

cooperation in obtaining early warning systems for multiple hazards and adequately supporting 

developing countries in accessing these technologies and risk-preparation mechanisms 

(UNISDR, 2015). Additionally, The Strategic Framework initiates a planning approach based on 

vulnerability analyses to directly confront the populations with increased exposure to hazards, 

and reduce risks (United Nations, 2020c). This pro-poor approach should be utilized to improve 

climate resilience in informal settlements or susceptible neighbourhoods and encourage the 

integration of these communities into urban networks (UN-Habitat, 2020b). 

 While natural disasters cannot be prevented, risks and impact endured could be 

mitigated with investments in informative technology which monitors geological conditions, 

preparedness programs, and collaboration between local, regional, and national authorities 

(UNISDR, 2015). The Strategic Plan reiterates the efficiency of sharing financial resources 

between local and regional governments, as well as public-private collaboration to develop long-

term economic progress within a region (UN-Habitat, 2020b). Environmental issues such as 

pollution, land use conflicts, waste disposal, or poor sanitation, are primarily caused by human 

interference with the ecosystem and could be simply mitigated through sustainable practices, 

and reduction of environmental impact (Yekeen et al., 2020).  

 Incorporating the use of blue and green infrastructure and enhancing public 

transportation systems are exemplary methods to reduce urban risk factors such as heat island 
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effect, soil, air, or light pollution, and vehicular congestion restricting road safety (Rebecchi & 

Capolongo, 2021). Furthermore, instituting planning restrictions at locations of risk, and 

upgrading infrastructure in targeted areas, is recommended in The Strategic Plan to build urban 

resilience and reinforce preparedness in disaster-prone areas or post-crisis regions (UN-

Habitat, 2020b). The Sphere Handbook advises site selection away from areas with potential 

threats or hazards, and advocates strategic land use planning to allocate shared resources and 

facilities while identifying the needs or provisions for at-risk groups (Sphere Association, 2018a). 

This comprehensive site plan should articulate access points to the camp, intersections, and 

public spaces to provide equal access to essential services and mitigate risks to the settlement. 

3.2.2.4 Sustainability 

 While cities are responsible for three quarters of global GHG emissions, it may seem 

implausible to progress urban development while maintaining environmental integrity (Biron & 

Scruggs, 2015). However, integrated human settlement planning could enhance urbanization by 

providing a continuum between rural and urban regions (Filho et al., 2020). The Strategic Plan 

underlines the significance of recognizing marginalized populations living in poverty, ensuring 

access to services for everyone, and promoting urban growth across the urban-rural transect to 

successfully diminish spatial inequalities and poverty (United Nations, 2020c). Integrating 

human settlements with cities improves spatial connections and economic productivity within a 

region, strengthening the capacity of urban development (UN-Habitat, 2020b). While attempting 

a comprehensive approach, sustainable development should consider all the different 

components which compose a city, and plan improved systems for each (Biron & Scruggs, 

2015). The components consist of green mobility networks, sustainable waste management, 

land use management, and community involvement in planning schemes (Ubiquity University, 

2022b). One of the first steps instructed in the Sphere Handbook for settlement planning 

consists of understanding local building practices, standards, available materials, skills, and 
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capacity, which encourages the use of local resources and economic development (Sphere 

Association, 2018a). Furthermore, the organization promotes acting as a liaison between locals 

and displaced populations to build partnerships with local authorities and implement a 

sustainable program for future growth. 

 Ecological damage can be prevented with the use of strong guidelines to preserve 

natural heritage with regard to biodiversity, promote use of local building materials and resource 

efficiency, as well as adoption of renewable energy systems (Filho et al., 2020). Further, land 

use regulations should implement a social and functional mix to promote economic growth and 

diversity in the urban fabric (Rebecchi & Capolongo, 2021). Sustainable recovery and 

development are described as provision of local shelter and productive livelihoods within the 

Sustainable Relief and Reconstruction framework (UN-Habitat, 2018). These needs are 

provided by using local resources available to reconstruct long-term infrastructure, enabling 

local markets and labour for income generation, and collaborating with cities and civic society to 

strengthen resilience and capacity of the region (UN-Habitat, 2008). Furthermore, the 

Emergency Handbook advises removing restrictions on movement, lifestyles, and livelihoods to 

promote independence and normality for displaced persons, allowing them to rehabilitate new 

lives and cope independently (UNHCR, 2015). This enables sustainable integration into host 

communities through improved access to services and opportunities. 

3.2.3 SDG7: Affordable & Clean Energy 

 SDG7 within The Sustainable Development Agenda aims to ensure all populations have 

access to affordable, reliable, and sustainable sources of energy (Spencer, 2020). Electricity, 

and other forms of energy, power daily lives by providing lighting, heating, cooling, food storage, 

cooking fuel, transportation fuel, communications, and more (SE for ALL, n.d.; Volpon & Xavier, 

2021). Therefore, universal access to clean energy correlates with all the other SDGs and 

enables diversity of livelihoods by providing new job opportunities within the technology sector 
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(Filho et al., 2021). More importantly, access to electricity and energy sources benefits health by 

improving thermal comfort and air quality, running nighttime services, and powering medical 

equipment (Ubiquity University, 2022a). Since energy enriches human lifestyles, energy equity 

plays an essential role in alleviating poverty, and advancing economic growth with shared 

prosperity in a city or community (The World Bank, 2017b).  To accomplish this, renewable 

energy forms should be made cheaper, more reliable, and demonstrate efficiency in supplying 

consistent energy demands (Ubiquity University, 2022a). Although there is a substantial 

investment at the beginning, the long-term benefits generate profit return and reduce 

expenditures in purchase or transport of fossil fuels (Filho et al., 2021). These initiatives will 

require international cooperation, expansion of infrastructure, and facilitation of technology 

upgrades in developing countries (SE for ALL, n.d.). 

 Innovation of renewable energy storage, establishment of locally managed micro grids or 

installations of solar home systems (SHS) are other possibilities to facilitate energy access to 

those living in remote areas (Filho et al., 2021). Micro-grids transmit electricity to a localized 

network within neighbourhoods or communities, where the infrastructure does not extend 

beyond the service area, whereas mini-grids are similar to stand-alone systems servicing one 

household and not connected to a grid (Volpon & Xavier, 2021).  Initial private investments 

could launch off-grid electricity infrastructure to initiate independent systems, progressively build 

local capacity, and transition to community ownership through active engagement, training, and 

skill management (The World Bank, 2017b). Integrative projects like these are most successful 

with PPPs, and cooperation between political actors and the private market, so that the 

feasibility of energy generation increases, and excess energy could be fed back into a 

connected grid (Filho et al., 2021). Although energy facilities contribute to production, optimize 

labour processes, and are capable of driving socioeconomic progress, they are seldom planned 
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for spontaneous crises or delayed emergency situations (Ferdous, 2021). To enhance this 

process, the following targets from this goal will be discussed: 

7.1 – Ensure universal access to affordable, reliable, and modern energy services 

7.2 – Increase the share of renewable energy in the global energy mix 

7.b – Expand and upgrade infrastructure and technology to supply sustainable energy in     

         developing countries 

3.2.3.1 Energy-related challenges 

 Access to energy is categorized in three areas consisting of personal households, 

commercial or industry production, and community facilities (Volpon & Xavier, 2021). With the 

growing demand of domestic energy needs, provision of energy access at the micro-level is 

critical to upgrade lifestyle conditions (Ferdous, 2021). Energy supply is assessed in 

accordance with standards such as capacity of the system, duration of provision, reliability of 

service, quality, affordability, legality, and health and safety (The World Bank, 2017b). 

Moreover, energy access is dependent on the available resources based on the climate, 

geography, governance, and finances in a region (Linow, 2021). In addition to environmental 

constraints, harvesting renewable energy also transforms the landscape of ecosystems, and 

impacts surrounding wildlife (Ferdous, 2021). Therefore, anticipated changes in the Earth’s 

natural processes and weather patterns should be accounted for when planning renewable 

energy systems in accordance with local energy flows (Linow, 2021).  

 Due to its intermittent nature, renewable energy forms are considered alternatives to the 

primary energy source derived from fossil fuels, and supplied as a secondary or supplementary 

energy resource (Guimarães, 2021). Further concerns regarding renewable energy involve the 

ability to fulfill demand for transportation fuel, large-scale land acquisition for renewable power 

plants, and diversion of water resources in an area (Mishra, 2021). Furthermore, the public 

holds unfavourable opinions on renewable energy sources due to by-products and 
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environmental impacts such as transportation implications, material use, as well as the disposal 

and recyclability of a system once it has been dismantled (Linow, 2021). Essentially, the 

objective is to generate adequate energy without compromising environmental qualities (Jain & 

Jain, 2021).   

 Economic and societal challenges are also confronted due to higher production costs, 

lack of personnel to develop advanced technologies, and public opposition (Monti & Polugodina, 

2021). Since the traditional fossil fuel industry is well-established in the commercial market, new 

green technologies representing renewable energy sources endure economic obstacles and 

strong competition with the absence of subsidies, investments, or a stable financial structure 

(Guimarães, 2021). Other factors influencing energy development include technological 

constraints, deficiency of skilled labourers, displacement of residents, and reduced control of 

resources locally in a community (Mishra, 2021). While providing access to energy for everyone 

is a pivotal target for this SDG, generating a diverse energy matrix is also crucial to the 

transition to clean and affordable energy forms (Volpon & Xavier, 2021). Furthermore, hybrid 

systems are exceptionally efficient in compensating for the shortfalls of a singular renewable 

energy source that is intermittent, such as solar or wind energy (Jain & Jain, 2021; Guimarães, 

2021).  

3.2.3.2 Alternative Energy Sources 

 Considering 60% of global GHG emissions are produced from nonrenewable energy 

production and consumption, fossil fuels are the dominant contributors to climate change, and 

the energy sector must be prioritized in the transition towards a clean future (Julia & Kassim, 

2021). The prominent sources of renewable energy are recognized as wind, solar, biomass, 

hydropower, marine, and geothermal (Ferdous, 2021). Bioenergy is generated from natural, 

organic biomass, while solar, wind, and geothermal are obtained from Earth’s systems (Volpon 

& Xavier, 2021). Biomass can take the form of various crops, vegetation, and plant residue such 
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as corn, sugarcane, soy, oil palm, waste, algae, and wood chips (Julia & Kassim, 2021). 

Similarly, bioenergy can be produced in solid, liquid, or gaseous forms, which increases 

flexibility to address current energy demands, and poses a viable alternative to conventional 

energy sources (Linow, 2021). Biofuels have the potential to contribute substantially to 

decarbonization processes since they are able to be stored for long periods of time, could 

substitute as transportation fuel, generate energy off-grid to supply remote, rural areas, and 

decrease the dependence on external resources for energy (Monti & Polugodina, 2021). To 

effectively incorporate renewable energy systems, availability of resources and applicability of 

different systems should be assessed based on the environmental context of a community or 

city (Jain & Jain, 2021). The Strategic Plan promotes the concept of converting municipal waste 

into fuel and generating renewable energy in urban areas where solar or wind systems are 

applicable (UN-Habitat, 2020b). 

 In order to adopt renewable energy as the primary energy source, the socioeconomic 

structure will be required to transform approaches focusing on digitization, decarbonization, and 

decentralization (Guimarães, 2021). Digitization will require investment in advanced 

technologies, research, knowledge transfer, and commercialization of renewable energy 

products, systems, or installations (Mishra, 2021). Eco-innovation is a strategy to implement 

new knowledge in redesigning products, processes, and optimizing the operations or technology 

being used, so as to promote economic growth while being conscious of resource use (Simioni 

& da Silva, 2021). This practice reduces costs and environmental impact of production while 

fulfilling the needs of users (Guimarães, 2021). Distributed renewable energy approaches 

offering pay-as-you-go, off-grid units, or community-scale mini grids are also technological 

solutions to augment service provisions (Egana-delSol, 2021). The Emergency Handbook 

ensures funding is available to involve technical staff in designing applicable energy strategies, 

to address energy poverty and provide equitable access to everyone (UNHCR, 2015). 
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Replacing appliances with new energy efficient options, together with the incorporation of 

passive design strategies for heating and cooling will assist in reducing household energy 

demands in settlements as directed by the Sphere Handbook (Sphere Association, 2018a). The 

handbook further recommends promoting energy-efficient cooking practices and lighting 

systems, and substituting conventional energy sources with a sustainable energy supply, while 

still meeting the needs of users (Sphere Association, 2018a). 

 Decentralization of energy governance implies energy management by consumers, 

which benefits local communities with the institution of public policies, resource ownership, and 

production control (Simioni & da Silva, 2021). A bottom-up approach to energy generation and 

supply provides increased flexibility and facilitates access to isolated communities (Egana-

delSol, 2021).  Factors influencing success of energy systems include stakeholder roles, which 

consist of the community, state, and commercial market, as well as the allocation of resources 

such as land, funding, labour, and water (Mishra, 2021). Three methods to reduce energy 

consumption involve implementing policies and regulations encouraging renewable products, 

programs, or services, progressing technologies to increase variability and storage of renewable 

energy forms, and impact investing which issues financial incentives or subsidies to support the 

shift to renewables (Egana-delSol, 2021). Further, a life cycle product analysis could be 

conducted to assess the efficiency of renewable energy systems, evaluate water and energy 

consumption, waste creation, and GHG contributions from the raw material processing phase to 

its final destination (Simioni & da Silva, 2021). 

3.2.4 Evaluation of SDGs 

 Overall, UN policies regarding shelters and settlements do convey similar principles 

aligning with the SDGs, but there is a lack of guidance in implementing renewable energy 

sources within human settlements that are not connected to urban infrastructure. While these 

goals and policies remain vague in providing strategic direction for settlement planning, the 
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intent to promote sustainable development is highlighted throughout various policies. In order to 

interpret the goals and apply these guidelines effectively, clear action items, design strategies, 

and planning practices are recommended and described in Chapter 5.  Table 3.3 below  

provides an overview of each policy discussed and highlights the guidelines mentioned which 

are relevant to the 3 SDGs under study.
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Table 3.3 - Applicability of UN policy guidelines to the 3 designated SDGs 

Policy Key Principles Sustainable Cities 
& Communities 

Life on Land Affordable & Clean 
Energy 

Global Shelter 
Cluster 

Strategy  

(2018-2022)1 

∙ Humanitarian: 
basic rights, 
neutrality, and 
independence 

∙ Partnership: 
equality, 
transparency, 
responsibility 

∙ protect rights of 
affected  

∙ Collaborative 
partnership 
affected people, 
responders, & 
government 

∙ Inclusive 
activities, 
programming 

∙ Build 
preparedness 

∙ Country-level 
shelter response 

∙ Durable, 
sustainable 
shelter solutions 

∙ Consult technical 
environmental 
advisors 

 

Shelter Design 
Catalogue 

(2016)2 

∙ Guide & 
coordinate 
shelter provision 
for habitable 
living spaces 

∙ Sustain family & 
community life 

∙ Adopt local skills, 
cultural practices 

∙ Adapt design to 
use local 
materials  

∙ Many designs 
use wood 
structure & 
natural materials 

∙ ‘Refugee housing 
Unit’ provided 
with solar PV for 
lamp & electrical 
outlet 

Sendai 
Framework for 
Disaster Risk 

Reduction  

(2015-2030)3 

∙ Outreach and 
information 
dissemination  

∙ Engage 
government 
policies and 
private 
investment 

∙ Reconstruction to 
enhance 
preparedness, 
rehabilitation, and 
recovery 

∙ Collaboration of 
all governments 
& participants  

∙ Empower public 
& local authorities 
for inclusive 
decision making 

∙ Early warning 
system access 
and global 
availability  

∙ Focus 
environmental 
resource policies 
around disaster 
risk management 

∙ Monitor and 
evaluate EIA 

∙ Finance tools for 
DRR in 
agriculture, 
environmental 
resilience 

 

 
UN-Habitat 

The Strategic 
Plan  

(2020-2030)4 

 

 

∙ Reduce spatial 
inequality & 
poverty 

∙ Enhance shared 
prosperity in 
cities 

∙ Strengthen 
climate action  

∙ Effective urban 
crisis prevention 
& response 

∙ Incorporate social 
cohesion and 
inclusive planning 
of cities 

∙ Opportunities for 
displaced to seek 
safety, access to 
services and 
livelihoods in 
urban areas 

∙ Develop risk 
prevention and 
response 
programs 

∙ Promote 
resource 
efficiency with 
‘green’ building 
ratings 

∙ Sustainable 
management of 
resources to 
reduce GHG 
emissions 

∙ Transit-oriented 
development 

∙ Protection of 
natural and 
cultural heritage 

∙ Ensure access to 
domestic energy 
need 

∙ Support smart 
city approach 
with clean energy 
technologies in 
urban areas 

∙ Deploy energy 
performance 
indicators  
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Policy Key Principles Sustainable Cities 
& Communities 

Life on Land Affordable & Clean 
Energy 

Humanitarian 
Affairs &         

the Role of    
UN-Habitat 

(2008)5 

∙ Bridge gap 
between 
emergency relief 
& sustainable 
development 

∙ Build capacity & 
engage all 
stakeholders 
throughout 
process 

∙ Disaster 
mitigation & 
vulnerability 
reduction 

∙ Economic 
restoration of 
livelihoods, 
markets 

∙ Damage and 
needs 
assessment 

∙ Long term 
construction and 
shelter strategies 

∙ Environmental 
remediation 

∙ waste 
management, 
rubble recycling 

∙ Rehabilitation of 
permanent 
shelters 

 

UNHCR 
Emergency 
Handbook 

(2015)6 

∙ Consider 
alternatives to 
camps 

∙ Facilitate long-
term 
developments 
appropriate for 
the context 

∙ Provide secure, 
healthy living 
environments 

∙ Mitigate needs of 
displaced 
persons and 
protect rights, 
provide safety 

∙ Coordination & 
working groups 
with key 
stakeholders 

∙ Protect residents 
from health risks, 
vulnerability to 
violence or 
conflict with host 
communities 

∙ Enable 
integration to 
host communities  

∙ Site assessment 
of topography, 
climate, etc. 

∙ Environmental 
impact 
assessment 

translated→ 

plans 
∙ Avoid sites a 

day’s walk of 
environmental 
protected areas 

∙ Identify 
environmental 
damage risks and 
mitigate 

∙ Identify & monitor 
energy needs/ 
use 

∙ Design energy 
strategy w/ 
available 
technologies 

∙ Involve energy 
specialists 

∙ Provide reliable 
access   

The Sphere 
Handbook 

(2018)7 

∙ Protect & provide 
basic rights & 
services 
impartially 

∙ WASH, food 
security & 
nutrition, shelter 
& settlement, 
health 

∙ Collaborate with 
affected 
populations, local 
& national 
authorities 

∙ Design 
programmes with 
security of tenure 

∙ Develop away 
from 
environmentally 
sensitive areas, 
threats, or 
hazards 

∙ EIA to assess 
crisis impacts, 
minimize effects 
of settlement 

∙ Select locally 
available 
materials; 
adaptive reuse 

∙ Provide access to 
reliable, 
affordable, & 
sustainable 
energy systems 

∙ Reduce 
household 
demand 
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Policy Key Principles Sustainable Cities 
& Communities 

Life on Land Affordable & Clean 
Energy 

Regional 
Refugee & 

Resilience Plan 

(2021-2022)8 

∙ Protecting people 
with direct, 
coping, & 
recovery services 

∙ Facilitate 
resettlement & 
local integration 
in host nations 

∙ Foster social 
cohesion 
between locals 
and refugees 

∙ Private public 
partnerships to 
strengthen DRR  

∙ Engage local 
work and 
education 
opportunities 

∙ Community-
based planning 
approach 

∙ Adopt gender 
and conflict-
sensitive, 
employment and 
income support 
programs  

∙ Expand access to 
sustainable 
livelihoods 

∙ Promote 
recycling, zero-
waste and waste 
management 
techniques 

∙ Water 
management 
strategy 

∙ Promote use of 
renewable 
energy forms 

∙ Biogas 
generation 

Forcibly 
Displaced 

(2017)9 

∙ Support 
rehabilitation of 
vulnerable 
populations 

∙ Identify risks and 
opportunities of 
incoming 
populations 

∙ Facilitate mutual 
benefits for 
displaced and 
host nation 

∙ Develop long-
term 
socioeconomic 
strategies 

∙ Finance 
investment 
projects 

∙ Contingency 
planning & 
preparedness 

∙ Manage impact 
of settlement on 
ecosystem 
services 

∙ Disperse 
refugees 
amongst many 
small settlements 
to optimize 
resource demand 

∙ Funding to 
produce 
sustainable 
energy: biogas 

Sources:   1UNHCR, 2018a; 2UNHCR, 2016a; 3Resolution 69/283; 4UN-Habitat, 2020a; 5UN-Habitat, 
2008; 6UNHCR, 2015; 7Sphere Association, 2018b; 8UNHCR, 2020b; 9The World Bank, 2017a
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Case Study 

4.1 Selection Criteria 

 The fundamental principle in selecting a case study is to identify a representative sample 

of the subject under investigation. In order to identify an appropriate scenario for this study, 

specific characteristics were defined to clarify the scope and objective of analysis (Gerring & 

Seawright, 2008). These include size, date of establishment, geographical location, and type of 

incoming displaced persons as discussed in Chapter 2. From these dimensions, a thorough 

baseline of the camp status quo can be determined to approximate typical situations of similar 

settlements in the region. Furthermore, the standard case study should not have unique 

features or situations that would induce atypical conditions at the camp. However, variation, and 

uncertainties are positive qualities of a case study, as they present opportunities for change 

(Gerring & Seawright, 2008).  

 There are various types of refugee camps and humanitarian settlements that support a 

range of populations, from hundreds, to tens of thousands of displaced persons (Hanafi, 2014). 

Smaller, unofficial camps are often under-funded and lack appropriate services, while larger 

settlements with a high density of inhabitants are challenged with maintaining order or 

administering regulations for operations in the encampment (Crisp & Jacobsen, 1998). As such, 

the size of the refugee camp is a key factor in selecting a case study that presents issues and 

drawbacks in the existing camp, together with prospect for improvements. Additionally, large, or 

small population samples present skewed data, and deviation in circumstances or results, so a 

mid-sized camp is ideal for this study (Gerring & Seawright, 2008).  

 The refugee camp selected for this case study is Kawergosk Refugee Camp (KRC), 

located in Iraq approximately 25km from the city of Erbil (also spelled Arbil). This case study 
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represents a medium-sized refugee camp, which was founded just under a decade ago (2013). 

The camp fosters a growing population as a result of ongoing conflict in the Middle East. At the 

time of establishment, Iraq had the highest number of IDPs of all the countries within the MENA 

region, and a sizeable refugee population.  While this has been alleviated over the past 8 years, 

levels still remain critical as depicted in Figure 4.1 (Hanafi, 2014).  

 

Figure 4.1 - Distribution of Refugees in the MENA region 

Source:  Fanack, 2021 

 Currently, the KRC consists of a mixed demographic of external refugees, and internally 

displaced populations which provides a good opportunity to practice social planning techniques 

(Sabie et al., 2017).  Additionally, the camp was selected because it has been managed for 

almost a decade, and hence provides a good understanding of progress and development of 

refugee camps.  
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 A reasonable duration of existence implies stability, and completion of the settlement, 

which is required to assess the qualities and strategies effectuated on site. Alternatively, there 

are historic settlement camps that have existed for several decades and face more difficulty in 

reorganizing or achieving new approach mechanisms. These camps were not selected as they 

have been demonstrated as case studies numerous times over the years and undergone 

various types of analysis. While every settlement camp endures population growth over time, 

the severity of the situation depends on the political context and origin of the influx population. 

Some refugee camps have been operating with the same population for several decades, 

offering no prospect for repatriation, or integration into the host country. Therefore, it is essential 

to evaluate a precedent with healthy population fluctuations which denotes incoming and exiting 

refugees. Furthermore, the location of the campsite should ideally have the capacity to expand 

physically, with no natural boundaries, ecologically sensitive regions, or restricting features 

(Çetinkaya et al., 2016).  

 When choosing a site for any development, it is crucial to evaluate the natural location, 

geographical properties, and environmental features of a place. North Africa is prone to many 

natural disasters that leaves the territory destitute and fosters thousands of climate refugees 

(Hanafi, 2014). However, such natural circumstances provide limited ecosystem services, and 

require environmental adaptation and/or long-term geographical rehabilitation, which is not 

within the scope of this study. A camp located in proximity to valuable resources and ecological 

features is a commendable precedent to exemplify site analysis principles and integration with 

the environment. The KRC is close to a water source and fertile land, and within a short 

distance of a municipality, which provides access to infrastructure and economic opportunities.  

 Climate is a significant factor to consider in determining a case study, as some solutions 

or strategies are not applicable in all climatic scenarios. For example, Southern Iraq consists of 

a dry, desert climate that does not facilitate vegetation. On the other hand, Northern Iraq is 
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classified as a Mediterranean climate that receives plenty of precipitation (USAID, 2017). A 

supportive climate facilitates agriculture, water resources, healthy atmospheric conditions for the 

population, and enables energy and infrastructure opportunities. These attributes of the site 

provide the camp with advantageous opportunities to prosper and cultivate a growing population 

of displaced persons. Ultimately, the KRC meets the majority of the criteria specified, making it 

a suitable case study for this research. 

4.2 Context 

The Kawergosk Refugee Camp (KRC) was established on August 15th, 2013, primarily for the 

mass of displaced Syrians as a result of the civil war which erupted in 2011 (UNHCR, 2018c). 

There are also thousands of internally displaced persons who migrated north as a result of 

ongoing violence and conflict in Iraq, and both populations consist of primarily Kurdish ethnicity 

(Rashid & Maghdid, 2021). The majority of the refugee population originates from Qamishli in 

Syria, compounded by a flow of IDPs from central Iraq, which prompted an impoverished 

situation depriving many displaced persons of adequate housing and services (Ibrahim et al., 

2015). Forced migration was a critical dilemma during this time, with Iraq receiving 

approximately 4, 296 asylum seekers, 35, 189 refugees, and 1, 332, 382 IDPs at the end of 

2012 (Hanafi, 2014). The IDPs in Iraq represent about a quarter of the country’s total 

population, whose return or resettlement is not thoroughly monitored by international 

organizations that provide services and assistance to refugees (Sabie et al., 2017). The initial 

registered population at the camp was 7,951 persons, housed on 1,718 plots of land or shelters 

as portrayed in Figure 4.2 (UNHCR, 2014). The population has now doubled to about 13,646 

refugees by 2018 (UNHCR, 2018b). This has resulted in overcrowding, and inadequate 

infrastructure for the provision of services as the population has exceeded the planned capacity 

of 10,000 persons, and no further expansion has been planned (UNHCR, 2016c; Sabie et al., 

2017).  
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  The camp is currently co-managed by the UNHCR, UNICEF, KURDS, and IRW, each of 

which provide different services to the displaced population, manage unique components of the 

site, and conduct overall administration of the camp (UNHCR, 2016a). The UNHCR coordinates 

and manages the camp to provide adequate shelter, food and water deliveries, education, or 

health services, and build community capacity (UNHCR, 2021a). 

 

Figure 4.2 - Kawergosk camp layout of shelter arrangement and services 

Source:  UNHCR, 2014 

Simultaneously, the Food and Agriculture organization (FAO) facilitates crop production to 

increase food security, while UNICEF administrates education and Water, Sanitization, and 

Hygiene (WASH) practices (UNHCR, 2018b). Despite the active role of non-governmental 

organizations (NGOs) to meet the needs of the protracted refugees, inadequate living standards 

has led to occupation of public institutional buildings in the region, or the creation of informal 

settlements (Rashid & Maghdid, 2021). Informal settlements are an emerging trend in the 
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Kurdistan Region of Iraq (KRI) due to the population growth of the poverty-stricken demographic 

in these neighbourhoods. They are indicative of the failures within refugee camps and contribute 

to the degradation of urban and rural environments by improvising low quality housing, not 

conforming to master plans or designated land uses, and disconnecting from public utilities or 

infrastructure (UN-Habitat, 2020a). 

 New housing construction has not been able to meet the demand of the new population, 

causing inaffordability, and creating inevitable situations for displaced persons living in poverty. 

Iraq has launched a national strategy to address informal settlements whereby upgrades in Erbil 

consisted of relocating informal settlers, providing self-help opportunities, neighbourhood 

improvement, establishing community organizations, and building a multi-purpose community 

hall to exemplify sustainable building techniques and provide a place of sanctuary (UN-Habitat, 

2020a). 

4.2.1 Site Location and Geography 

Iraq is an Arab country situated in the Middle East, bordered by Syria, Turkey, and Iran to the 

North, and Jordan, Saudi Arabia, and Kuwait on the South. The KRC is located in the 

autonomous Kurdistan region of Iraq (KRI), which is situated in northern Iraq, and composed of 

three districts including the Dohuk, Erbil, and Sulaymaniyah Governates, depicted in Figure 4.3 

(KRG, n.d.). This region primarily consists of plateau, mountainous regions, and agricultural 

lands which receive more precipitation than the remainder of the country (Frenken, 2008). The 

climate within the Erbil governorate is hot and dry during summers, and cold and rainy during 

the winter season, producing a range of weather conditions to prepare for with regard to shelter 

and risk management conditions (KRG, n.d.). Northern Iraq also experiences river flooding in 

the spring season due to rainfall, which is a risk to any informal settlements or other 

developments built on riverbanks (UN-Habitat, 2020a).  The city of Erbil within the Erbil 

governorate is the designated capital city of the KRI featuring a productive economic market to 
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provide for the growing displaced population (Kondowe, 2017). However, there are three other 

refugee camps, and three additional IDP camps within close proximity of the city, which creates 

competition for integration into the local societal structure (CCCM Cluster, 2016). 

  

 

Figure 4.3 - Map of Iraq indicating Kurdistan region 

Source:  Adapted from Mohammed, 2018 
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 The historical city is one of the oldest inhabited metropolises and is credited to have a 

safer and more stable developed environment than other Iraqi cities (Ibrahim et al., 2015). This 

northern region was historically identified as Mesopotamia, home to ancient civilizations 

between the Tigris and Euphrates rivers (Frenken, 2008). It is surrounded by flat plains on the 

west, and hills to the east, providing varying terrains for productive agriculture, livestock, and 

tourism industries (KRG, n.d.). As portrayed in Figure 4.4, the camp is located beyond the urban 

boundary of Erbil, based within the rural region about a half an hour drive from the city.  

                

Figure 4.4 - Map of Kawergosk camp infrastructure and precinct 

Source: Adapted from Elevation Map, 2022 
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The camp is accessible from Erbil by Duhok highway and Gazna road. It is built south of the 

Great Zab River, which separates the Nineveh governorate from the Erbil governorate in the 

KRI. The majority of the surrounding land is vacant desert landscapes, isolated suburban towns, 

or consists of low-scale developments for industrial purposes. An Erbil oil refinery is located less 

than 10km west of the campsite that may have implications on water, air, or soil quality, as well 

as noise disruptions and other industrial hazards (Medhat, 2019).    

4.3 Infrastructure 

 The existing campsite is on the southeast corner of the Kawergosk town, which contains 

additional amenities such as markets, restaurants, mosques, and grocery stores. Due to the 

exhibited fencing boundary around the refugee camp shown in Figure 4.5, it is unclear how 

much freedom displaced persons have to move in and out of the campsite and utilize nearby 

services or interact with the local community. The landscape north of the settlement consists of 

a moor adjacent to the Great Zab River, and mining quarries. There is also a paved, unnamed 

road to the north of the site, providing vehicular access, and power lines for electricity a few km 

south of the camp. The refugee camp is not connected to the electricity grid, and instead 

imports diesel fuel to generate energy for its services (UNHCR, 2018b). To address this 

expensive and inefficient process of processing and transporting fuel to remote locations, the 

KRG intends on investing in natural gas production in local power plants to supply dispersed 

communities (The World Bank, 2015). In addition to inefficient energy infrastructure, Kawergosk 

refugee camp has been reported to practice poor waste management and encounter 

intermittent service of electricity or water supply (Cornish, 2015).  
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Figure 4.5 - Map of Erbil depicting neighbouring Kawergosk refugee camp 

Source:  Basemap from ESRI, 2020 

 Due to the lack of plumbing infrastructure, communal lavatory waste is emptied into 

septic tanks, but individual wastewater is often mismanaged and leaked onto streets (United 

Nations Iraq, 2015). Clean water is provided only during 4 hours of the day at irregular 

scheduled times, while electricity is provided 19 hours a day (Cornish, 2015). However, even 

these provisions are lacking when there is excessive demand for energy and water during the 

hot summer season. The UNHCR supplied solar powered fans to support thermal comfort, but 
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its failure to alleviate the heat loads within plastic tents led to distribution of air coolers which 

consume large amounts of water from the daily household provisions (United Nations Iraq, 

2015). During the winter months of January and February, camp residents receive 160 litres of 

kerosene and additional blankets as a part of the ‘winterization kit’ (UNHCR, 2016c). More 

recently, water is provided at 56.9 litres per person daily, while showers have been installed for 

every 60 persons living in the camp (UNHCR, 2018c). Furthermore, UNICEF has installed water 

treatment units and network to avoid water trucking to the site and provide local access (Sabie 

et al., 2017). Owing to these infrastructure upgrades, the camp has been able to accommodate 

better access to water for all inhabitants, and improve living standards for long-term refugees 

throughout the year. 

 

Figure 4.6 - Kawergosk Camp in Erbil, view from southeast corner 

Source:  Panos Pictures, 2014 

4.3.1 Shelter & Housing 

When KRC was built, the tents provided were intended for use for up to 9 months, whereas they 

have remained for several years with minor upgrades (Cornish, 2015). In accordance with the 

Emergency Handbook, as discussed in Chapter 3, the minimum standard of space to be 
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provided per person is 45m2 within the settlement (UNHCR, 2015). It has been noted that each 

individual at Kawergosk occupies a space of 41m2, which is just under the minimum 

requirement (UNHCR, 2018c). As a result, 500 families are recorded to be living below the 

minimum standard of space required per person within the settlement (UNHCR, 2018b). The 

original built form of the settlement is shown in Figure 4.6. 

 The current settlement layout is exhibited in Figure 4.7 illustrating the street plan and 

hierarchy. A vehicular access route circles around the boundary of the camp site with 

approximately 12m Right-Of-Way (ROW), intersected by a few boulevards with 10m ROW, and 

a finer grid of local streets (4-5m ROW) facilitating pedestrian circulation around the shelter 

plots. The northern portion consists of amenities and administrative services for the camp, and 

has not been intensified with multiple shelter plots. Though it is not evident in the photos, there 

are disparities in the housing infrastructure due to ongoing improvements, as well as more 

durable ‘refugee housing unit’ options for vulnerable persons (Cornish, 2015). This shelter 

typology, as well as other standard UNHCR shelter forms are summarized in Appendix A. 

Specific households have also received permanent phase housing with built in kitchen and 

washroom, located at a different area of the settlement (Cornish, 2015).  
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Figure 4.7 - Aerial view of Kawergosk Refugee Camp 

Source: Adapted from ESRI, 2022 

 The basic, emergency provision is a UNHCR tent depicted in Figure 4.8, as is the 

upgraded shelter which includes the addition of a durable washroom, kitchen, and shower. 

Since the upgrades to all shelters took several years, many residents started self-improvements 

of their personal shelters using concrete blocks and structural insulated panels to build 

outhouses for washrooms or kitchens adjacent to the tents, which are demonstrated in Figure 

4.8 (UNHCR, 2018b). Aside from building out of need for adequate shelters, several refugees 

were displeased with the substandard housing and proceeded to demolish and reconstruct their 

shelter due to ‘design errors’ (Sabie, 2017). These acts of impropriety evidently portrayed the 

absence of design engagement, and unsuitable living arrangements prepared for refugees and 

displaced persons at the camp. Since the displaced population originated from various 

geographies, and possessed different ideologies, the self-initiated renovations also implied a 

lack of cultural understanding.  
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Figure 4.8 - Tent shelter, self-improved shelters, and upgraded shelter at KRC  

Source: UNHCR, 2018b 

4.4 Socioeconomic Services      

 As mentioned earlier, the substantial inflow of refugees and IDPs into the Kurdistan 

region has exacerbated challenges in health, education, and job opportunities, in addition to 

deficiencies in the economic and housing infrastructure with an increase in rent and 

unemployment (Yassen, 2019). The current labour market is composed of retail, service, 

agriculture, and transportation sectors, which are limited due to the small population and 

consumer base in the vicinity (Kondowe, 2017). Local residents, IDPs, and refugees are all 

competing for the same jobs, which creates social tension and challenges cooperating in the 

community. Refugees have observed a discrepancy in management of displaced persons at the 

camp including giving shelter building jobs to locals and paying double the wages earned by 

refugees while they execute the same work (Yassen, 2019). Based on interviews, refugees 

have felt discriminated against and imply the obstruction to job opportunities impedes their 

reintegration into society (Yassen, 2019). To facilitate skill building for new jobs, the UNHCR 

initiated a ‘Tool Service Project’ which supports the training of refugees in logistics, tool 

management, safety, and awareness to equip them with job skills and receive compensation 

(UNHCR, 2018b). While the local labour market at Kawergosk may not have the capacity to 

employ refugee labourers, skill training helps them gain opportunities within the urban labour 

market in Erbil (Kondowe, 2017). Refugees in the KRI may obtain work permits for jobs, but 

they are not permitted to own and manage personal businesses. As such, earning income is 
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even more challenging for residents of Kawergosk Refugee Camp due to the shortage of 

opportunities in a rural environment. 

4.4.1 Education 

 Schools represent another employment sector within the camp, which creates jobs and 

provides education to the children in the community. However, construction of Kawergosk’ s 

school was ongoing in 2018, and teachers have protested about lack of salary payments, which 

instigates threats of school closures (UNHCR, 2016b). On the other hand, this situation provides 

opportunities for children to join schools within the local vicinity amongst other Iraqi children, 

which encourages social cohesion in the community (UNHCR, 2016b). Unfortunately, some 

children are unable to attend school due to the responsibility of earning livelihoods to support 

their families (Yassen, 2019). Due to the inconsistency of education provided within the 

campsite, and disruptions from lifestyles, many children do not enroll at schools, or dropout to 

pursue other objectives (UNHCR, 2016b). Enrollment is not adequately monitored, and there is 

limited data available on school enrollment from administrative organizations that manage the 

refugee camp (UNHCR, 2018b). Furthermore, there is an obvious language barrier at these 

schools, which do not provide instruction in Arabic, hindering access to meaningful education for 

IDPs who do not speak Kurdish like the local community and Syrian refugees(UNHCR, 2016b).  

4.4.2 Integration 

 Although education and employment opportunities allow displaced persons to interact 

with local communities, refugees and IDPs are still limited by their identity status. Many years 

must pass before they can adopt independent lifestyles to afford their own accommodations. 

Resettlement is considered the most feasible and practical solution for displaced persons, which 

is a slow process and exhibits ineffective results since only 4.6% of refugees were successfully 

resettled in 2018 (Yassen, 2019). Although refugees are granted with the right to temporarily 

return to the camp for access to medical services, documentation, or education, they are issued 
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with 15-day visas to maintain security concerns (UNHCR, 2016b). Currently, the UNHCR and 

UNDP have introduced programs such as group discussions, counselling, and educational 

services for refugees to identify their pathway out of camp administration (UNHCR, 2018b). The 

majority of Syrian refugees at Kawergosk intend to return to their nation when possible and are 

given assistance or guidance by camp administrators to ensure their safety (UNHCR, 2016b). It 

is mandatory for voluntary repatriation to be an independent decision made by the individual; 

the decision cannot be influenced by external factors such as restrictions of refugee rights or 

limiting access to services at the host country (UNHCR, 2018b).  

 IDPs who wish to return to their place of origin are often confronted by complicated 

dynamics involving insecurity, unstable conditions, and uncertainty of reestablishing their lives a 

second time since displacement (Khedir, 2020). These authorized procedures are not the only 

means by which displaced persons exit refugee camps. Regrettably, due to the inability to find 

sustainable livelihoods, many families resort to child labour or child marriage practices, or 

relocation into other camps with better opportunities (UNHCR, 2016b). Following settlement into 

local communities, IDPs in the KRI endure more difficulties such as language and cultural 

variances, as opposed to Syrian refugees who are of the same ethnicity as locals (Khedir, 

2020). Social integration in this scenario could take the form of many frameworks including a 

rights-based approach benefitting from legal rights, or an outcome-based approach that focuses 

on the final attainment of education or employment. Contact-based approach involves social 

connections to residents of the host community, and participation-based approach that relies on 

engagement and active participation in the community to gain social acceptance (Khedir, 2020). 

4.5 Update & SWOC Analysis 

 The most recent update to the KRC profile was recorded at the end of 2019 by the 

UNHCR. While some improvements have been made to the above concerns, new challenges 

emerged, and the strategy still prioritizes the provision of basic services such as food, water, 
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and shelter. While 1,026 out of 1,718 shelters have been upgraded to durable standards as of 

June 2020, the camp is currently at full capacity and cannot accommodate any new incoming 

refugees (UNHCR, 2020a). As such, those refugees that are not accepted into the camp seek 

or build shelters outside the camp and remain unmonitored, introducing a new concern for the 

operation of existing settlements (Better Shelter, 2019). As of February 2022, the population at 

KRC has decreased to 8,055 persons, with the demographics portrayed in Figure 4.9, which 

indicates return of IDPs back to their places of origin or integration into local communities 

(UNHCR, 2020a). However, the population of refugees is still only 60% of the IDP population 

inhabiting the governorate of Erbil (UNHCR, 2021b). Aside from refugees and IDPs, a new 

incoming population of Iraqi returnees also seek shelter and assistance for basic needs 

intensifying the displacement crisis in Iraq (Better Shelter, 2019).  Returnees are individuals who 

had left the country but have returned to reestablish their lives that have been displaced. 

 

Figure 4.9 - Population pyramid of Kawergosk Refugee Camp 

Source: UNHCR, 2022 

4.5.1 Services 

 Within the past 5 years, the infrastructure was enhanced in the KRC including 

underground sewage systems, separate water pipelines, and septic tanks to manage 

wastewater, and improve access to clean water (UNHCR, 2020a). Although four solarized 
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borehole water pumps had been installed at the KRC, two were removed due to the detection of 

high nitrate levels in the water, which were then replaced by reverse osmosis pumps to treat this 

water source (UNICEF, 2021). Secondly, the healthcare capacity was upgraded using 

immunization campaigns, and expansion of the primary health center which now serves the 

camp and local community to counteract the stress on public services caused by political 

instability (PwC, 2021). In addition to physical healthcare, therapy and counselling programs 

were enhanced by adapting outreach to accommodate small group or individual sessions during 

the COVID-19 pandemic, and expanding the program to address family, health, gender-based 

violence, or other social concerns (UNFPA, 2021).  

 Two schools were built within the campsite, but the inadequacy to support all children, 

and shortage of teaching personnel has left them ineffective (UNICEF, 2021). As such, new 

teacher training programs were implemented, and an education integration policy was 

introduced to encourage children to study at local institutions outside of the camp (UNHCR, 

2020a). Community integration was encouraged with localization workshops to mitigate 

language or other barriers to participation and social inclusion. The World Food Programme 

(WFP) also contributed to training youth and community members with transferrable skills for 

income generation, as well as English language classes to build sustainable livelihoods 

(UNHCR, 2020a). On the other hand, food insecurity remains prevalent throughout the camp 

and local vicinity, which was mitigated by the distribution of monthly food vouchers since 2019, 

for the extremely vulnerable populations who are unable to afford or access food independently 

(WFP, 2020).  

 To synthesize the case study findings, Table 4.1 identifies the Strengths, Weaknesses, 

Opportunities, and Challenge (SWOC) of the KRC based on physical characteristics, 

operational procedures, and ongoing maintenance of the site. While various infrastructure 

upgrades and program expansions have improved the operations at KRC, the majority of 
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displaced persons remain predominantly dependent on humanitarian aid, cash assistance, and 

external donations, which limits lifestyle standards, and the capability to move out of this 

controlled environment. 

Table 4.1 - SWOC Analysis of Kawergosk Refugee Camp 

Strengths Weaknesses 

∙ Close to water source, abundant sunlight 
∙  Upgraded shelters by Peace Winds in 2019 
∙ Existing water treatment units & network 
∙ Solar powered streetlamps installed 2019-2020 
∙ 2 solarized borehole water pumps 
∙ Existing electrical grid connection 
∙ Populations have returned or settled locally 

∙ Nearby refugee and IDP camps competing for 
jobs & resources 

∙  Unstable social services, education, 2 schools 
∙  Dependency on cash assistance for needs 
∙  Proximity to oil refinery, quarries 
∙ Climate change inducing warmer temperatures 

and decreased precipitation 
∙ Lack of livelihood opportunities 

Opportunities Challenges 

∙ Vacant land surrounding campsite for expansion 
∙  Arable land to develop agriculture sector 
∙ Possibility for local, sustainable food production 
∙  Local job creation from development 
∙ Incorporating solar energy systems and 

eliminating expenses towards fuel transport 

∙ Cooperating with locals in the Kawergosk town 
∙ Social cohesion & mitigation of cultural 

differences 
∙ Distance from water source, options for access 
∙ Reviving desert land for productive use 
∙ Design & planning for summer/winter 

temperatures 
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Comprehensive Design & Planning 

 This chapter recommends design and planning practices that support the Sustainable 

Development Goals (SDGs) defined in Chapter 3, and outlines a sustainable planning strategy 

for human settlements established for displaced persons in developing countries. The case 

study discussed in Chapter 4 is used to demonstrate the components of this strategy. Although 

national strategies and policies may be in effect to address many of these environmental 

concerns, it is crucial to recognize the impact of remote communities on surrounding 

ecosystems, and the transformation of the urban fabric induced by sporadic human settlements, 

since the Kurdistan Region of Iraq (KRI) experienced a huge surge of migrant populations over 

the past decades.  

5.1 SDG Connectivity 

 This section reviews the performance of Kawergosk Refugee Camp (KRC) with regard 

to the three selected Sustainable Development Goals (SDG). The evaluation is based on 

findings from Chapter 4, which provides an overview of KRC’s services, as well as specific 

procedures related to infrastructure, operation, and maintenance of the camp. 

5.1.1 Life on Land 

 SDG15 involves conservation and restoration of environmental qualities, and sustainable 

use of ecosystem services to protect biodiversity and promote equitable access to resources 

(United Nations, 2020b). The evaluation begins with reviewing treatment of the site and the 

development process.  When planning a new settlement or community, it is crucial to evaluate 

and develop an understanding of the sociocultural norms of the region, as well as urban 

patterns that inform the planning process. As such, the closest planned, urban city of Erbil is 

discussed to gain insight on local and traditional practices. 
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Figure 5.1 - Street network, Erbil city 

Source: Created by author; adapted from ESRI, 2020. 

The city of Erbil was planned around the historical citadel, implementing a central-radial plan, 

with concentric rings of expanding neighbourhoods, illustrated in Figure 5.1 (Ibrahim et al., 

2015). The city is situated on top of a 32m mound, while the built form is primarily composed of 

conventional courtyard-style housing (Khoshnaw, 2019). The concept of ancient cities 
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developing around a fortified center originated from classical Greek city planning featured 

around an acropolis on the summit of a hill. These cities consisted of streets which follow 

communication pathways and are rerouted around obstacles or gradients, corresponding with 

the natural topography (Al-Sabbagh & Gorgees, 2019). 

 The city of Erbil plan is similarly based on the concept of organic, cluster-form 

development focused around amenities, public buildings at the center, and along a major axis 

(Algburi & Beyhan, 2019). The street network resembles a tree-shaped layout and is symbolic of 

cultural beliefs from Islamic urbanism, which involves cohesion, equality, and proximity (Ibrahim 

et al., 2015). While the original plan layout represented an organic, cellular form, the 

contemporary development of the city incorporates linear blocks subdivided into smaller 

residential plots in accordance with modern planning legislation (Sabr, 2014). The city was 

characterized as a central market and commercial hub for the region and has endured rapid 

urbanization due to its economic prominence, which has attracted a concentrated population 

around the primary urban area (Medhat, 2019). The contemporary city plan for Erbil, which was 

adopted in 2009, implements more defined rings with mixed land uses, a greenbelt on the outer 

ring to prevent desertification, and the creation of several residential complexes to 

accommodate urban growth (Sabr, 2014). This new master plan implements the concentric 

model identified by Ernest Burgess to develop a hierarchy of living spaces and designate 

specific city functions or urban typologies in particular areas (Planning Tank, 2020). Whereas 

the historical plan was sensitive to the natural geography of the site, the new plan cuts through 

obstacles, implements infrastructure to overcome gradients, and applies repetitive use of linear 

blocks, without any regard for the existing topography (Al-Sabbagh & Gorgees, 2019). The 

Burgess model features a central business district, surrounded by various commercial, 

residential, and industrial sectors feeding into the downtown core, while the Erbil variation 
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retains the historical city at the center and incorporates clusters of different land uses scattered 

around the citadel (Hodge et al., 2021; Sabr, 2014).  

 While the city of Erbil is recognized as an ancient city and one of the earliest 

civilizations, the region where KRC is now situated was not developed until more recent 

decades. To assess the effects of environmental factors on changing geographies, the history 

and development of the Kawergosk site will be reviewed as depicted in Figures 5.2 and 5.3.  For 

further reference, an updated view of the KRC from 2022 is exhibited in Figure 4.7 in Chapter 4. 

Based on the satellite image from 1984, it is evident the landscape had presence of ground 

cover and vegetation which deteriorated over the years to the present-day desert terrain. The 

KRC was developed at the base of a small hill, and the layout has scarcely changed over the 

years while shelters have been upgraded or replaced. In contrast to the Erbil city plan, which 

corresponds to the mountainous terrain, KRC was developed implementing a tabula rasa 

approach without any consideration of the natural topography (Marfleet, 2006). Furthermore, the 

grid layout resembles a western urban planning practice that is utilized to facilitate the layout of 

utility infrastructure. 

 

Figure 5.2 - Site of Kawergosk Refugee Camp in 1984 showing regional land cover 
Source: Google Earth, 1984 
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Figure 5.3 - KRC at establishment in 2013 (left) and in 2017 (right) 

Source: Google Earth, 2013, 2017 

 Initially (2013), the shelter provisions were small and arranged in rows with minor 

infrastructure planning. Four years later, shelters were replaced with the standard tarpaulin tents 

provided by the UNHCR (See Appendix A). While the camp was improved in function with 

organization of layout and road infrastructure, the quality of spaces or living standards were not 

significantly improved for inhabitants. This is indicative of the limited incorporation of planning 

mechanisms that address social and environmental aspects of settlement development, based 

on the relatively slow progress and shortcomings in the site layout. Between 2017, and 2022 

new infrastructure was developed to facilitate WASH provisions, shelters were upgraded to 

durable conditions, and small energy systems were incorporated to improve efficiency of 

services as described in Section 4.5. 

5.1.1.1 Resource Use 

 Most of the UNHCR shelters which were deployed at KRC during the first 4-6 years 

(exhibited in Appendix A), use non-recyclable plastics or materials with high embodied energy 

for temporary measures, representing a significantly unsustainable practice for shelter planning. 

The L-shape durable housing prototype implemented for Iraq utilizes concrete blocks and 

structurally insulated panels which would be manufactured offsite and then transported to the 

campsite for assembly. These shelter prototypes perform poorly in life cycle assessments and 
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do not adequately meet the needs of displaced persons seeking refuge (Dabaieh & Andriasyan, 

2020).  

 Due to rapid urbanization in Erbil and other large cities, the prominence of traditional 

design styles and techniques is threatened by adoption of western architectural styles which are 

not context specific, less economic, and use manufactured materials that do not conform to 

Iraq’s climate conditions (Khoshnaw, 2019). Furthermore, the increase of impervious surfaces 

such as asphalt, and use of modern building materials causes a rise in temperatures within the 

microclimate, as well as increasing reliance on mechanical systems for ventilation, heating, and 

cooling (Algburi & Beyhan, 2019). Additionally, the water consumption rate in Iraq is twice the 

global average due to the absence of water management policies, increasing demand of 

consumers, and low rainfall due to climate change (USAID, 2017). 

5.1.2 Sustainable Communities 

 The aspects of SDG11 focused on within this research includes provision of safe, 

adequate housing, enhancing participatory planning, creating accessible public spaces, and 

developing resilient and sustainable communities as discussed in Chapter 3.  

 Several policies reviewed in Chapter 3 discussed collaborative planning and 

participation of multiple stakeholders in the settlement planning process. However, most 

settlements are pre-planned by NGO administrators and government representatives without 

the involvement of displaced persons, placing the process within the non-participation category 

of Arnstein’s Ladder of Citizen Participation depicted in Figure 5.4. This category indicates that 

predetermined plans and programs were implemented without the involvement of inhabitants 

and users, which are then imposed on displaced persons as the decided arrangements (Hodge, 

Gordon, & Shaw, 2021). Inhabitants are not engaged in the planning processes, which indicates 

social exclusion. 
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Figure 5.4 - Arnstein's Ladder of citizen participation 

Source: Created by author, adapted from Hodge, Gordon, & Shaw, 2021 

 In terms of social structure, KRC has several programs in place to support victims of 

gender-based violence, provide therapy, and safe counselling for stress or trauma. However, 

there is a lack of public spaces or gathering areas to improve socialization within the community 

or encourage environmental engagement. Furthermore, KRC is devoid of any natural features 

and has no indication of environmental protection, or attentiveness to resource consumption. 

Additionally, KRC endures difficulty providing sustainable livelihoods for displaced persons, and 

food accessibility for those who are unable to afford their own food.  

5.1.3 Clean Energy 

 Within SDG7, the main concepts considered for this research consist of increasing 

renewable energy use and provision of clean energy services to everyone by upgrading existing 

technology. As mentioned in Section 4.5, KRC was provided with upgraded water pumps which 

use solar energy for electricity, and installed solar streetlights for the internal street network and 

periphery. The camp was only able to fund 12 ‘refugee housing units’ which incorporate a small 
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PV system to provide electricity for a lamp and one electrical outlet (See Appendix A). Aside 

from these small systems, KRC primarily relies on diesel or kerosene generated electricity, but 

has recently installed an electric grid to enhance accessibility for users. Overall, KRC’s energy 

profile is unsustainable with minor additions of renewable technologies (i.e. solar water pumps & 

solar streetlights) as depicted in Figure 5.5. 

 

Figure 5.5 - Conditions at Kawergosk Refugee Camp, 15 March 2022 

Source: North Press, 2022 

5.2 Design & Planning Approach 

 In order to achieve the SDGs outlined in the preceding section, it is vital to thoroughly 

understand the ecological systems surrounding a site, evaluate the situation, and then 

implement mechanisms for mitigation and proper management of services. Suggested 

strategies to apply these measures are detailed below. The strategies have been categorized 

into three prevalent themes to better convey the intent of each design or planning mechanism. 

Sustainable planning practices consist of multiple environmental benefits which are not 
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exclusive to only one SDG. Therefore, cumulative benefits and overlapping concepts will be 

summarized in Chapter 6. 

5.2.1 Vernacular Design 

 Vernacular design is a strategy to conserve natural resources, design shelters, and plan 

settlements using methods which are harmonious with the local environment. These techniques 

were derived from vernacular architecture, which is the practice of adopting local, regional, and 

cultural buildings styles and construction methods to adapt to the geographical characteristics of 

a place (Algburi & Beyhan, 2019). This practice is based on primitive design concepts from 

traditional housing, building layouts, and urban pattern which encompass a holistic planning 

approach (Ferrari, 2021). The techniques influence socio-cultural lifestyles, economy, and apply 

to a specific place and time, which can be further modified and adapted to conform with 

contemporary building practices while embracing the main concepts (Ferrari, 2021; Pyla, 2007).  

 Ian McHarg also advocated for the conduction of thorough ecological surveys and 

regional analysis prior to any planning or development to achieve a broad environmental 

perspective rooted in ecological and cultural diversity (Hough, 1990). His principles included 

comprehending the nature of people and connections to a place to create purposeful design, as 

opposed to imposing pre-determined solutions. The principles of McHarg’s ecological 

determinism model include the process of ecosystem inventory, description of natural 

processes, identification of limiting factors, attribution of value, determining the ability to mitigate 

change, and identification of stability to maintain ecological health (McHarg, 1969). This regional 

design approach was similar to vernacular design concepts in knowing a place and identity 

through landscape definition, developing an understanding of the history, promoting 

environmental learning and experience of the landscape, and implementing human intervention 

to positively contribute and enhance natural health or systems (Hough, 1990). As such, McHarg 

prioritized ecological wisdom and indigenous solutions, which are also the key components of 
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vernacular design, as relevant practices to attain environmental stability and cultivate a 

productive ecosystem (McHarg, 1969).  

 Traditional strategies are well aligned with environmental practices as they typically use 

locally available resources, are characterized by low energy consumption, and a low carbon 

footprint (Algburi & Beyhan, 2019). Moreover, using naturally sustainable materials conserve 

energy, improve occupant health, have low to zero Greenhouse Gas (GHG) emissions, and 

contribute to local productivity (Khoshnaw, 2019). Sourcing local materials reduces 

transportation costs or pollution and provides opportunities for community management of 

resources by monitoring consumption and extraction (Almusaed, 2014). Vernacular design also 

conforms to the greater movement of critical regionalism, which responds to human needs for 

shelter based on climate-responsive design techniques (Algburi & Beyhan, 2019). These 

principles are based on environmental influence of not only physical form, but also community 

lifestyles, social structure, and pattern of urban fabric (Khoshnaw, 2019; Almusaed, 2014). The 

benefits of sustainable construction methods derived from the natural context includes 

increased user comfort, climate resiliency, and reduced consumption of energy and resources 

(Pyla, 2007).  

5.2.1.1 Site Analysis 

 Primarily, the physical components and qualities of a site should be analyzed for a 

specific time and place to create a baseline scenario for the proposed development and 

understand environmental qualities in order to design or plan correspondingly. This analysis 

includes history, topography, and climate. Kawergosk Refugee Camp (KRC) is located within 

the cropland region terrain as shown in Figure 5.6, which indicates the original geography of the 

site was composed of fertile plains that were capable of sustaining single crops such as grains, 

cereals, or legumes (Ibrahim et al., 2015). This semi-arid region receives a range of 400mm to 

1200mm of annual precipitation from November to April, which supports a 9-month growing 
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season for agriculture (FAO, 2016). The KRC is within the Mediterranean climate in northeast 

Iraq (See Figure 5.7) where winter temperatures range from 3°C to 18°C from November to 

March, while summer temperatures range from 28°C to 42°C from June to September (Erbil 

Climate, 2022).  

 

Figure 5.6 - Vegetation regions of Iraq  

Source: Eklund et al., 2021 
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Figure 5.7 - Climatic regions of Iraq 

Source:  USAID, 2017 

 Climate data was obtained from the records of the closest municipality, the city of Erbil, 

in order to procure an accurate depiction of KRC’s microclimate. Though the Mediterranean 

climate indicates moist and well-irrigated mountainous landscapes, recent temperature 

increases have caused prolonged droughts triggering loss of arable land, and soil salinization, 

where about 92% of the country has succumbed to desertification (USAID, 2017). The typically 

mild and warm summer seasons are becoming very hot and dry creating extreme weather 



 

 

90 

conditions, reducing productivity of agriculture, and causing water scarcity (Cornish, 2015). Due 

to the decrease of natural irrigation from springs, streams or bores, and lack of adequate 

drainage, crop failure stimulated food insecurity and nutrient deficiency in local communities 

(FAO, 2016). The KRC region obtains an average of 9-14 hours of sunlight over the year, while 

prevailing winds typically blow from east to west. These weather characteristics influence 

planning orientation, and design of buildings appropriate for the geography and climate. 

5.2.1.2 Shelter & Settlement 

 Shelter construction practices represent the basic need for human habitation; these 

practices have constituted a part of settlements and civilization for centuries. However, a 

settlement consists of more than just housing, including infrastructure, public services, and open 

space. Vernacular planning in the Erbil region consisted of closely constructed buildings to cast 

shadows on pedestrian spaces between structures, and encourage airflow between spaces 

(Almusaed, 2014). As such, buildings were oriented in accordance with the wind direction to 

provide a breeze and create a pedestrian-friendly realm through urban design (Algburi & 

Beyhan, 2019). Vernacular housing was primarily constructed with open courtyards at the 

center to provide planting and shading, regulate indoor temperatures and wind currents, and 

reduce thermal loads (Khoshnaw, 2019). Moreover, it represents a private space for 

socialization, which corresponds with community spaces created by the arrangement of 

housing. The pattern of housing and courtyard spaces created a spatial hierarchy progressing 

from private, to semi-private, and public spaces (Algburi & Beyhan, 2019). Additionally, 

arranging shelters using staggered spacing rather than aligned grids provides better access to 

sunlight and ventilation for each unit (Al Ameen, 2017). Detached housing is typically separated 

by narrow alleys 3-4m wide and arranged in cluster form blocks serviced by wider main streets 

(Alhawas, 2016). The urban layout is founded on cultural values of privacy, security, and 
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hospitality that introduced enclosed private spaces, and sheltered semi-private pathways 

(Elwerfalli, 2017). 

 Sustainable housing not only consists of environmentally viable construction, but also 

involves culturally sensitive and socially integrated design (Dabaieh & Andriasyan, 2020). While 

some UNHCR shelters from the Shelter Design Catalogue (detailed in Appendix A) do 

incorporate cultural building practices and locally sourced materials, the most commonly utilized 

shelter form are tents or prefabricated trailer units. Temporary structures deteriorate quickly as 

they are not adaptive to various climatic conditions, and they lack the essential qualities for 

family lifestyle, comfort, and protection (Dabaieh & Andriasyan, 2020). While these shelters 

have been upgraded to durable solutions at KRC, they continue to be implemented in various 

settlement applications and should be reconsidered. Vernacular shelters built with natural 

materials would feature low heat capacity and a decent standard of living for displaced persons 

rather than simply prioritizing survival (Valli et al., 2020). The most efficient form of housing units 

is compact and cube-shaped with less surface area to decrease solar heat gain (Bojd, 2020). 

Furthermore, a bottom-up approach to shelter construction contributes to socioeconomic 

sustainability and engagement of local skills (Al Ameen, 2017). Examples of traditional use of 

vernacular design, and a modern adaptation are compared in Figure 5.8. 

 

Figure 5.8 - Historical (left) and contemporary (right) mud brick housing 

Source: Wreford, n.d and Rostam, 2014 
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5.2.1.3 Materiality & Resources 

 To understand the regional style for Kawergosk Refugee Camp (KRC), the vernacular 

techniques used in the city of Erbil and surrounding region were evaluated. The traditional built 

form in this region was characterized by the use of earth materials to construct thick walls out of 

sun-dried or fired, adobe and mud bricks (Pyla, 2007). These natural materials are readily 

available, reflect sunlight with light colours, embody good thermal performance, and are fire 

resistant (Algburi & Beyhan, 2019). Sun-dried bricks made of earth and sand have extended 

longevity and are capable of withstanding extreme weather conditions (Almusaed, 2014). 

 Mudbricks are produced through the simple procedure of mixing sand, silt, clay, organic 

aggregates, and water, and hand-forming or using wooden frames to shape the material 

(O’Grady et al., 2018). This enables end-users of shelters to be directly involved in construction 

activities promoting participation and environmental engagement (Ferrari, 2021). They are then 

dried for days or weeks in the sun, typically during spring or summer, and assembled using mud 

plaster which protects the structure from weathering and exposure to water (O’Grady et al., 

2018). Other natural materials used in this region include stone, wood, and earth lumps that are 

suitable for longer walls or structural needs, and consist of recycled content (Khoshnaw, 2019). 

This traditional technique of creating earth bricks was passed down by generations of craftsmen 

and continues to be practiced with creative innovations to adapt to current needs (Ferrari, 

2021). Due to the simplicity of this procedure, brick making exemplifies an effective method to 

engage community members with local skilled workers, and to provide opportunities for building 

users to participate in the building and planning process as photographed in Figure 5.9 (Pyla, 

2007). 
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Figure 5.9 - Civilians participating in fabricating clay bricks 

Source: Culther News, 2018  

5.2.1.4 Passive Building Design 

 Passive design concepts could also be implemented within the built form to improve the 

indoor air quality and reduce energy demand in individual households. Natural ventilation 

strategies are based on the convective movement of air to moderate temperatures and provide 

thermal comfort (Bojd, 2020). Air convection is based on the science of warm air rising above 

cool air and moving from areas of high to low pressure. As mentioned previously, central 

courtyards were designed to facilitate airflow and enable cross ventilation in hot, arid climates, 

while also providing a space for planting and greenery (Khoshnaw, 2019). To enhance air 

circulation, larger window openings were built facing the courtyard, and small apertures on the 

outer façade facing streets (Pyla, 2007). This diverts direct sunlight and solar heat gains, in 

addition to enabling air movement due to air pressure variation. The effectiveness of creating a 

microclimate using a central courtyard could be enhanced by modifying components such as 

wall height, orientation, planting, and shading in accordance with the site characteristics 

(Elwerfalli, 2017).  
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 While passive design strategies are challenging to control and manipulate due to lack of 

automated systems or technology, they could be adapted into contemporary design to achieve 

similar advantages. Benefits of natural ventilation strategies include healthier lifestyles, energy 

efficiency, reduced mechanical system costs, and improved indoor air quality (Bojd, 2020). 

Variations of courtyard designs are depicted in Figure 5.10 where the open-ended courtyard (e) 

was determined to be most effective. Courtyards, in conjunction with compact form, and closely 

spaced buildings increase shading and cooler environment due to reduction of surface area and 

heat island effect (Algburi & Beyhan, 2019). Courtyards are also an effective planning 

mechanism to provide access to green space and sunlight. 

 

Figure 5.10 - Courtyard design variations for natural ventilation 

Source: Soflaei et al., 2017 

 Another Indigenous concept used to modify climate is a wind catcher, or wind tower, 

which is built as a shaft projecting above the roof of a building to utilize air convection as a 

natural cooling process to ventilate warm air through a chimney-like tower (Algburi & Beyhan, 

2019; Khoshnaw, 2019). When the ambient temperature is cooler than indoors, the wind is 

forced down the tower into the interior spaces while warm air is filtered out (Foruzanmehr, 

2012). This process is effective with low or high wind speeds, and at different temperatures or 

humidities (Shirazi, 2014). They are typically constructed less than 3m tall but can be taller than 
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5m in some elaborate and more expensive buildings (Foruzanmehr, 2012). Additionally, the 

efficiency of this system relies on climate-specific design and can be modified based on number 

of openings, shape, and spacing of openings in the vent, or by incorporating multiple sections in 

the tower shaft to control wind flow (Shirazi, 2014). The standard design incorporates a 

minimum of four openings at the top of the shaft, and a discharge opening at the bottom which 

opens to the interior spaces, and is filtered by a perforated wood panel (Alhawas, 2016). While 

this natural cooling system is effective during hot summers in desert regions, they should be 

equipped with screens or other forms of enclosure so the system could be blocked off during the 

winter and rainy season. Although traditional methods have been outperformed by mechanical 

systems, the form still symbolizes significant cultural value to residents of this region 

(Foruzanmehr, 2012). Modifying shelter design to include these passive design strategies would 

significantly enhance thermal comfort and reduce energy demands across KRC.  

 Corresponding with the aforementioned materials and resources, adobe or mud bricks 

are used to construct external walls about 40-60cm thick to create a thermal mass between the 

indoor and exterior spaces, and stimulate climate control (Pyla, 2007). This strategy is 

considerably effective in hot climates since thick walls and roofs absorb solar heat during the 

day when it is hot and release it at night when it is cooler (Aalhashem, 2020). This is due to the 

fact that adobe walls act as heat reservoirs, and the natural materials have low heat 

conductivity, and high-energy storage capacity (Alhawas, 2016). Furthermore, the thick walls 

provide ample insulation for the winter when temperatures are cooler at Kawergosk. In addition 

to thick walls, flat roofs (Figure 5.11) are also recommended to emulate the same benefits 

(Almusaed, 2014). Roof construction is typically composed of wood rafters with natural roof 

covering (earth, mud, thatch) which composes a thinner structure, but holds the same material 

emissivity allowing the material to reflect sunlight. 
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Figure 5.11 - Roof construction using palm trunks, woven leaves, and plaster 

Source: Alhawas, 2016 

5.2.2 Collaborative Practices 

 Collaborative planning practices promote citizen acceptance, participation, and 

engagement within the environment they inhabit. Residents of a community, displaced persons, 

and other inhabitants, represent key stakeholders within shelter and settlement planning as 

these spaces are created for them and influence their way of living. Particularly when refugee 

camps endure long-term settlement, they should obtain resident feedback, communicate 

strategies with local community members, and involve all stakeholders in the upgrade or 

development processes. Furthermore, KRC is immediately adjacent to the town of Kawergosk, 

and within close proximity to the city of Erbil, which implies the planning of KRC should inform 

and consider the opinions of residents from the immediate community, determine urban design 

patterns, while conforming to local cultural practices to implement better integration of the new 

displaced population and settlement. While the urban fabric of Erbil 25km away is not directly 

impacted by the plan of KRC, the population demographics and socioeconomic components of 

the community should correspond with the existing structure and capacity in the city of Erbil. As 

discussed above, Erbil experienced massive population growth due to resettlement of displaced 

persons and has a high demand and competition for jobs amongst locals and newcomers. 
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5.2.2.1 Environmental Impact Assessment (EIA) 

 Environmental Impact Assessments (EIA) are commonly conducted using a project level 

approach to identify, predict, evaluate, and mitigate any impacts a proposed development, 

activity, or program would have on the immediate environment including ecological, social, and 

economic factors, prior to any decisions or actions taking place. While EIAs have been 

recommended for settlement planning in the Sphere Handbook, UNHCR Emergency Handbook, 

and the Sendai Framework as discussed in Chapter 3, there is no evidence in the literature of 

assessments being conducted or how the findings influence design, since most settlements 

regularly cause resource exploitation and land degradation on the site of establishment. Due to 

spontaneous catastrophes and shortage of time, EIAs in disaster response situations can take a 

modified approach being reactive, active, or proactive based on when they are executed and 

how they are utilized to mitigate design and planning decisions (Price 2017).  

 Reactive assessments monitor effects post-decision or activity and attempt to 

rehabilitate the negative consequences, while active assessments are produced while activities 

are ongoing, and proactive assessments are conducted before a project, policy, or framework is 

implemented (Ramos et al., 2012). These situations are not ideal for the successful integration 

of an EIA, but are adaptive models which are more plausible within refugee camps or human 

settlements. A Pressure-State-Response model reveals the direct or indirect impacts of human 

activity on environmental conditions, and recognizes the causal relationships between society 

and the environment (Price, 2017). This framework could be utilized as demonstrated in Table 

5.1 to recognize broad environmental issues or concerns. These issues could then be further 

broken down into specific indicators of the environmental state, and these indicators could then 

be individually monitored to improve conditions and manage or adapt human activities (Ramos 

et al., 2012). While some response mechanisms involve technical fieldwork or government 
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action, other strategies could be incorporated into the design and planning of a site which is 

discussed throughout this chapter. 

Table 5.1 - Pressure-State-Response model for Kawergosk Refugee Camp 

Pressure State Response 

Population 
Increase 

∙ Unsustainable demand / 
consumption of natural 
resources 

∙ Increase pollution and 
waste 

∙ Resource management 
∙ Reuse greywater 
∙ Environmental stewardship & 

awareness 
∙ Waste monitoring & 

management 

Unplanned 
Development 

∙ Land degradation 
∙ Increased demand of 

services 
∙ Ecosystem destruction 

∙ Environmental Impact 
Assessment 

∙ Land restoration & 
rehabilitation techniques 

∙ Land use management 

Industrial/Local 
Waste 

∙ Contaminated water & 
soil quality 

∙ Water Protection policies 
∙ Monitor chemicals and 

sediment percentage levels in 
water 

∙ apply filtration or treatment 
systems  

Source: Created by author 

 Although EIAs are mandated by the national government for any developments, they are 

challenging to conduct while providing emergency relief due to the time and detail required to 

produce effective results (Price, 2017). Furthermore, some humanitarian policies advise 

collaborating with technical field advisors and environmental experts, but these professionals 

are not always readily available during emergency response. As such, the UNHCR 

recommends a practice of Rapid Environmental Assessments (REA) which utilize checklists, 

qualitative data, and a consensus-based approach to deliver quick baseline results until a full 

EIA could be conducted (UNHCR, 2018d). Despite the requirement to complete these 

assessments as a part of the shelter planning protocol, the REAs prioritize life-threatening 

issues, social welfare, and livelihoods, and are less concerned with environmental 

consequences (Price, 2017). REAs are an innovated approach mandated by UN organizations 

for emergency situations and do not substitute the requirement for an official EIA, nor cover the 

technical understanding obtained from a complete EIA. 
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 It would be optimal to conduct EIAs before a site is chosen for a settlement, as opposed 

to completing an assessment while operations are running, and significant environmental 

damage has already been endured. However, this may not always be possible due to time-

sensitivity in delivering humanitarian response. As such, a Strategic Environmental Assessment 

(SEA) could be utilized in regions facing mass displacement to provide more informed, and 

critical decision making early in the planning process through proactive plans, policies, and 

programs (Noble, 2006). This practice is more feasible to address broader sustainable 

development goals of the environment where project based EIAs are unable to be conducted, 

and facilitates participation of the affected population in making decisions which correspond with 

the local and regional regulations. The SEA could establish a strategic overview towards 

environmental protection in a region where multiple similar settlements may be developed, as in 

the case of Kawergosk Refugee Camp. The procedure involves scoping a reference baseline to 

develop regional goals, identifying strategic alternatives, and implementing management 

measures which can be monitored and evaluated (Hanna, 2016). Therefore, it is able to define a 

strategic direction for a larger territory while assessing the impacts of proposed plans or 

policies. 

 Additionally, conducting a short site analysis as demonstrated in the preceding section is 

a quick and effective method for determining site feasibility, location, identifying any unique or 

Valued Ecosystem Components (VEC), and adapting the planning of a settlement before the 

development commences. Furthermore, the vernacular design principles adopted from regional 

practices can assist this strategy by designing in harmony with environmental features and 

qualities. VECs are recognized features or elements which contribute to the cultural, social, 

economic, or ecological value of a place, and exemplify significant attributes to conserve or 

protect within the region of study. While all the affected components cannot be acted on, VECs 

are distinguished to address the critical features which could be monitored using measurable 
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indicators (Ramos et al., 2012). A few VECs identified at the Kawergosk Refugee Camp (KRC) 

are described in Table 5.2.   

Table 5.2 - Valued Ecosystem Components of KRC. 

Environment Valued Ecosystem Component Significance 

Ecological Great Zab River 
∙ Maintaining water quality and 

quantity for balance of natural 
systems & processes 

Social Town of Kawergosk 

∙ Collaborating and cooperating 
with locals to develop social 
inclusion, respect local values 
& needs 

Economic Agriculture Industry 

∙ Preserving the natural & 
cultural heritage of the region 
by restoring agricultural land 
and promoting economic 
productivity  

  

 KRC is significantly set back from the Great Zab River (pictured in Figure 5.12), but 

could still impose effects on water quality or resource depletion. Similarly, the residents and 

presence of Kawergosk town enables social cohesion and access to a broader range of 

services for refugees and IDPs at KRC, so any activities or decisions which would impact the 

town or local lifestyle should be undertaken through a collaborative, participatory approach. 

Finally, the agriculture sector represented Iraq’s second largest industry which was prominent 

within the KRC cropland region (USAID, 2017). As the arable land was compromised due to 

negligence of the environment, or as a consequence of climate change, restoring and 

maintaining this valuable component could boost economic production and support new 

livelihood opportunities for displaced persons. These features would have to be routinely 

evaluated through monitoring systems for water and soil, or effectiveness in achieving 

community consensus. Identical programs or policies could be applied within the region where 

similar settlements or projects are being developed to optimize the EIA process. Programmatic 

EIAs are executed to recognize direct, indirect, and cumulative impacts of similar projects at 
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different locations, and eliminate the need to conduct multiple EIAs within the same scope 

(Price, 2017). 

 

Figure 5.12 - View of the Great Zab River  

Source: Aziz & Mustafa, 2019 

 Ultimately, the formal EIA approach is unable to be implemented successfully in 

spontaneous human settlements as exemplified through literature, and has caused disregard of 

anthropogenic impacts on the environment. However, a modified application of strategies 

should be implemented such as vernacular design, and planning which aligns with ecological 

characteristics, as well as the identification of key ecosystem components and services. These 

practices, in addition to the REA, could provide an overview of key environmental concerns, and 

influence considerations to alleviate environmental consequences of settlement design and 

relief operations. An REA can highlight key environmental concerns in an emergency, to 

prioritize and influence decisions prior to actual implementation, although its purpose is not to 

provide the definitive solution or propose proactive actions in response to the concerns 
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identified. Furthermore, through the REA, and identification of VECs, critical action items, or 

environmental concerns which require further investigation, will be recognized in order to 

prevent environmental damage, where it cannot be rehabilitated. While VECs cannot be 

monitored in the absence of technical professionals, identifying these components will influence 

site selection, and establishment of geographical boundaries for a campsite. 

5.2.2.2 Participatory Planning 

  Recognizing individual choices, rather than focusing on practical efficiency in 

displacement response, is essential to coordinating the planning mechanisms centered on 

settlements and displaced persons. Participatory planning should identify the needs and 

concerns defined by displaced persons and recognize the collective population with respect to 

diversity and power imbalances (Broto et al., 2015). Providing the opportunity for all 

stakeholders and members of the community to participate in decision-making, design of 

spaces, and planning of operations, inspires awareness of the environment and increases 

responsibility towards maintenance of the settlement, ecosystem, and process. Furthermore, 

collaboration enables the input of local experience into future development, which could benefit 

everyone (Broto et al., 2015). Participant engagement could be encouraged by enhancing 

communication strategies, such as conveying ideas using drawings, 3D visualization, or 

physical models to alleviate language or skill barriers. Developing effective social infrastructure 

indicates independence from external support, and self-sufficiency, by delegating local 

community leaders and creating co-working initiatives. As such, community involvement can be 

initiated through power sharing opportunities, education, information dissemination, and 

experimented trials of options (Broto et al., 2015). Social inclusion and feedback attainment 

motivates users to actively integrate within their host communities and restore sense of 

belonging in a place. Jane Jacobs credits neighbourhood success as a result of active 

participation and self-governance by the inhabitants of a community (Jacobs, 1992). 
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 Based on Arnstein’s ladder of Citizen Participation illustrated in Figure 5.4, successful 

participatory planning should be categorized within the degrees of citizen power sharing which 

includes partnership where organizations and locals have dual responsibility, delegated power 

when residents and community members have ultimate decision-making power, or citizen 

control, which provides locals with autonomy and exclusive governance of a settlement (Hodge, 

Gordon, & Shaw, 2021). In order to achieve a sustainable future at KRC or any long-term 

settlement camp, the partnership planning model should be implemented to solidify local 

partnerships, empower displaced persons in managing their own lifestyle, and facilitate 

household independency. Partnership within a displacement camp scenario would enable 

residents contribute equally to the planning, layout, and design of spaces according to the 

needs of the community. Engagement could include surveys or feedback assessments 

conducted as displaced populations enter the camp in the case of a new settlement 

development. Furthermore, residents could volunteer or be delegated specific responsibilities to 

maintain operations and address social concerns within the settlement. 

 However, challenges in engaging displaced populations in the participation of 

development planning and process include unwillingness or inability to actively contribute. 

These populations are vulnerable, and their boundaries and limitations have to be respected 

which may limit the reach of public involvement. Additionally, consulting with various populations 

may further complicate and lengthen the planning process to accommodate varying needs, 

which is not ideal for time-sensitive situations. Eventually, the level of participation will be 

influenced by individual qualities such as education, social status, time availability, or 

occupation of an individual which may cause further disparities among the displaced population 

(Stern & Dietz 2008). 

 Moreover, engaging end-users within the planning and construction process builds trust 

amongst the administrators of a camp and the local community, while everyone is able to learn 



 

 

104 

and develop skills through interactive engagement. Knowledge sharing and co-production of 

strategies are essential to progressive planning processes (Broto et al., 2015). To establish a 

cooperative environmental governing system, both parties should evaluate the issue and 

establish a common understanding, and then implement action items to confront the concern 

together. Therefore, the partnership could strengthen response mechanisms, optimize 

development progress, and increase flexibility of procedures (Broto et al., 2020). Allowing 

displaced populations to participate and engage within the community, as opposed to only 

consuming from it, would support the growth and development of host communities despite the 

political boundaries and constraints between the displaced and regular citizens. 

5.2.2.3 Placemaking 

 Placemaking is the concept of planning spaces which are motivated by community 

culture, lifestyle, and spirit, while designing interactive, social spaces for people (Jacobs, 1992). 

This strategy is valuable to settlement planning as it can revive values and create meaningful 

places for displaced persons to support their healing and enhance comfort in shelters. Within 

the urban fabric, spaces are defined by elements limiting movement in an area, whereas places 

are characterized by human behaviour, physical attributes, and experiential concepts such as 

memory, sensory familiarity, or personal narratives (Parsaee et al., 2014). These definitions 

explain why the development of settlement shelters should not only focus on physical 

provisions, but plan and create places of value for long-term community livability.  

 Places which are superficially designed without feedback or input fail to foster public life 

and natural social gatherings, as exemplified in refugee settlement camps (Jacobs, 1992). 

Jacobs introduces the concept of balancing public and private spaces, having different degrees 

of closure, and allowing people to interact naturally in informal public spaces within a 

neighbourhood. She also further details the components of a public park articulating usability, 

sunlight, a central feature, and enclosure by buildings (Jacobs, 1992). This concept corresponds 
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with courtyard spaces which are prominent in the vernacular from for the Kurdistan Region of 

Iraq (KRI). Within vernacular city planning in this region, houses were private spaces, the 

courtyard was perceived as semi-private, and streets represented public space. At Kawergosk 

Refugee Camp (KRC), there are only private spaces in shelters, and public space on the 

streets, which causes displaced persons to isolate themselves and limit social interaction in fear 

of invasion of privacy (Jacobs, 1992). 

  The organization and layout of spaces are marked by built form or objects within a 

settlement plan, and can be modified to represent cultural parameters for displaced persons 

while establishing a continuous, interactive relationship with space (Parsaee et al., 2014). These 

objects and physical structures form boundary distinctions between public and private space, 

affecting user activity and engagement with a place (Jacobs, 1992). The built form of a 

settlement is composed of paths, edges such as the fencing boundary, districts, nodes, and 

landmarks (Lynch, 1960). However, the one component of a city which is missing in 

displacement settlements are landmarks, to distinguish a point of reference or create a narrative 

for displaced persons living there. All of these physical components could be arranged naturally 

to enhance user experience, aesthetics, visual connections, physical comfort, privacy, and 

encourage social relations (Parsaee et al., 2014). The concept of mental mapping enables 

residents of a community to navigate spaces based on interrelations between these elements 

and spaces (Lynch, 1960). However, within KRC, or any other settlement for displaced persons, 

these physical components are repetitive, embody no character or meaning, and do not carry 

symbolic significance for reference to a location. An innovative procedure to apply Lynch’s 

concept is to utilize geographical landmarks such as trees, landscapes, or terrain variances for 

spatial organization at KRC to promote wayfinding and guide movement through the settlement. 

 Furthermore, Jacobs highlights the significance of sidewalks as public space which 

engages users in social interaction while maintaining privacy. The design of a community and 
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streets influences public life and should incorporate details at the human scale, separate 

pedestrian and vehicular space, and utilize short blocks to increase safety, contact with others, 

and promote activity (Jacobs, 1992). Jacobs believes sidewalk life promotes trust and builds 

relationships within a community; these are lacking at KRC. Although the KRC consists of 

inadequate road infrastructure to incorporate pedestrian sidewalks, the voids between shelter 

infrastructure present an opportunity for placemaking, which could enhance user interaction and 

engagement within these social spaces. This concept is prominent in vernacular community 

plans as photographed in Figure 5.13. 

  

Figure 5.13 - Pathway between adobe houses 

Source: Nature Iraq, n.d.-a 

5.2.3 Resource Management 

As discussed in Chapter 4, KRC does not adequately monitor resource consumption, although 

the availability of resources limits household consumption to a certain degree within remote 
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settlement camps. Resource management through the implementation of policies, educational 

programs, and stewardship are fundamental strategies towards protecting and preventing the 

degradation of ecosystem services. The four types of ecosystem services include provisional, 

consisting of direct access to food and water, regulation, pertaining to natural control of natural 

disasters or diseases, cultural, supporting spiritual and recreational progress, and supportive, 

which maintain Earth’s natural processes. These services support human settlements by 

facilitating food production, livelihoods, disease prevention, enhancing quality of life, and 

maintaining environmental sustainability (NWF, n.d.).   Rural settlements are particularly 

influenced by access to, or deprivation of ecosystem services, due to the interdependency of 

lifestyle components and direct relationship to ecosystem provisions (Green Facts, n.d.). As 

such, it is critical to maintain the environmental quality of an isolated encampment in order to 

reap benefits of ecosystem services which support its function. Ecosystem services at KRC 

involve water, sunlight, earth as a building material, wind for passive cooling, and the potential 

to revive fertile soils for agriculture and food production. 

5.2.3.1 Land restoration & Water Management 

 As exemplified in the preceding site analysis, the KRC region has been overtaken by 

desertification although the land had originally cultivated fertile soils and agricultural productivity. 

Strategies of regenerative agriculture and agroforestry were detailed in Chapter 3, Section 

3.2.2. As such, this section will discuss strategies to rehabilitate degraded land and manage 

water sources so as to prevent further environmental damage. Essentially, desertification occurs 

due to lack of nutrients in the soil, and should be managed by monitoring human activity, 

controlling water irrigation, and restoring organic matter into the soil (Braimoh, 2015). For 

settlement planning, managing the expansion of camps, designating transportation routes, and 

organizing infrastructure development are strategies by which intervention with the soil can be 

limited. Additionally, if local governments or NGOs invested in agricultural production, planting 



 

 

108 

of trees, and community gardens, as opposed to food vouchers and packages, the initial 

investment would foster sustainable food accessibility for long-term situations. Farming and 

livestock breeding are native practices in the region and contribute to the natural processes of 

soil remediation in the region FAO, 2016). Similarly, it is important to recognize the vegetation 

and crops which are Indigenous to the local environment such as date trees, that thrive in soils 

with increased nitrate levels and high salinity as described in KRC’s existing conditions (USAID, 

2017).  

 Initially, cover crops or seeds should be planted to restore soil quality, and enhance 

water access (Abella, 2012). Secondly, organic matter could be deposited into the soil by 

encouraging composting at KRC and implementing soil management programs with locals and 

camp residents (Clark, 2015). Finally, water management is the fundamental element of desert 

reclamation, which can be managed by contouring the land for natural irrigation, introducing 

natural catchments, and controlling flow distribution (Barnes, 2012). 

 While KRC is situated in a seasonal climate, storm water management techniques could 

be incorporated to improve water management and supplement natural irrigation to croplands 

described above. While solar water pumps have been implemented at KRC to provide water for 

the community, water which is not treated or considered unsuitable for drinking could be 

recycled into the land to improve irrigation and soil productivity. As mentioned in Section 4.5, 

KRC has recently added pipeline infrastructure to separate greywater from the potable water 

source. As such, this pipeline system could be reworked to supply irrigation on agricultural 

fields, in addition to redirecting surface water drainage from the campsite (Charlesworth et al., 

2019). Through this water recycling network, KRC could contribute to land transformation and 

generate agricultural productivity to sustain new livelihoods and food security (Barnes, 2012). A 

similar system is exemplified in Figure 5.14 at Gawilan Refugee Camp, which is located on the 

other side of the Great Zab River, in the Nineveh governorate. These grading techniques also 
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eliminate flood risks and develop sustainable mechanisms to promote biodiversity within the 

environment (Charlesworth et al., 2019). 

 

Figure 5.14 - Sustainable drainage systems, Gawilan Refugee Camp, Iraq 

Source: Charlesworth et al., 2019  

5.2.3.2 Solar Energy  

 Solar energy is one of the most commonly utilized renewable resource due to its 

abundancy and versatility in variable applications such as Photovoltaic (PV), and solar thermal 

systems (Alhawas, 2016). As discussed in Section 5.1.3, Kawergosk Refugee Camp (KRC) has 

not developed an efficient energy generation system, and continues to rely on fossil fuel energy 

despite the installation of a few solar panels. Since KRC is located in a hot and dry climate 

which receives several hours of sunlight throughout the year, implementing a solar energy 
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system is highly feasible, an easy investment in exchange for the transport of diesel, and has a 

quick rate of return due to the efficiency of the technology (Jawhar, 2018). While four solar 

water pumps had been installed at KRC, two were removed due to high nitrate levels in the 

water as mentioned in Section 4.5.  

 However, when solar pumps are combined with reverse osmosis systems, the solar 

energy generated is sufficient in supplying and treating water within the dual system (Izquierdo 

& Blanchard, 2020). Pumped water from wells also indicated high salinity levels, which is not 

suitable for drinking or irrigation, due to excessive salt deposit in the soil over time (Jawhar, 

2018). As such the reverse osmosis, and desalination treatment system could operate 

alongside the solar water pump to treat the extracted water before distribution (Izquierdo & 

Blanchard, 2020). These combined systems could significantly reduce reliance on consumption 

of energy from the local grid which is generated by diesel or kerosene, and could be 

supplemented with solar batteries to continue operations at night (Jawhar, 2018). Significant 

reductions in consumption and expenses could be attained by transitioning the most energy-

intensive systems to renewable sources, and increasing energy efficiency (IRENA, 2019). 

 Additionally, solar energy could be generated at the household level to directly supply 

individual energy demands, once more durable shelter structures have been built for long-term 

settlements as described earlier in this chapter. As described in Section 3.4, Solar Home 

Systems (SHS) could be implemented as standalone units with battery banks to supply 

electricity for lighting, cooling, and appliances (IRENA, 2019).  

 The feasibility of solar energy generation is exemplified in Figure 5.15, which is based on 

a small residential installation of a 1kWp solar array mounted at 32° latitude. This data was 

extracted from the Global Solar Atlas based on the location of KRC and assumed system 

specifications as detailed above. While solar farms are expensive and occupy large areas of 

land, these modular systems could be modified for maximum efficiency, and to suit the 
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characteristics of a specific location. This model exemplifies the benefits of shifting fossil fuel 

investment into providing towards the installation of solar PVs at each household in KRC, or at 

neighbourhood clusters. With the flat roof typology incorporated for shelters, the SHS would 

perform optimally on the roof of housing, while reducing overheating in the building by shading 

the roof from solar heat gains (Jawhar, 2018). Furthermore, KRC already has an electrical grid 

installed with transmission lines which can be connected to individual PV installations to collect 

and redistribute excess electricity generated within the settlement.  

 

Figure 5.15 - Electricity generation model 

Source: World Bank, n.d. 

 A community energy model independently generates electricity to supply a remote 

community that is disconnected from an urban grid. While KRC is currently supplying electricity 

using a similar model, this can be enhanced with the incorporation of solar energy systems, and 

expansion to connect to the town of Kawergosk surrounding the refugee settlement. Through 

this, individual households could sell their excess electricity back to the grid supply and pay 

back for the PV installation over time. Moreover, administrators at KRC could consider 



 

 

112 

distributing basic electricity needs to low-income households who are unable to afford their own 

system as illustrated in Figure 5.16 (Bose et al., 2021). As KRC is situated off-grid and not 

connected to the municipal electricity system, this provides an opportunity to establish an 

independent energy model with community governance. Furthermore, the distribution of 

electricity generated could support local businesses, community facilities at the settlement, and 

residents of the town of Kawergosk to generate income and boost economic production (IRENA, 

2019). While the new solar energy system is being integrated, KRC could implement a hybrid 

model and utilize the diesel-generated system as a backup before the solar panels achieve 

stable generation (Adaramola et al., 2017). Switching electricity generation to a solar energy 

source also requires the upgrade to solar products, appliances, and technologies which are 

cost-effective, more environmentally friendly, and require low maintenance (Bose et al., 2021).

 

Figure 5.16 - Energy accessibility for Community Energy model at KRC 

Source: Adapted from Bose et al., 2021  
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5.3 Proposed Design & Plan 

 The proposed plan for a sustainable approach at Kawergosk Refugee Camp (KRC) is 

grounded on the design and planning principles discussed in the previous section, and 

exemplifies a better method of arrangement which could be implemented in future development. 

Using a modular approach, the individual shelter was redesigned first to provide more space 

than the minimum standard of 45m2 for household comfort, and incorporate passive building 

design strategies. The proposed design is based on the provision of 9 m2 bedrooms, and the 

ability to accommodate a maximum family size of six persons based on the average household 

sizes mentioned in UNHCR’s Emergency Handbook, summarized in Figure 3.1 (Adler, 1999).  

 

Figure 5.17 - Proposed design and minimum standard for shelter layouts 
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 An estimated layout of what could be provided within the minimum standard area is 

illustrated in Figure 5.17 alongside the proposed plan layout for a 63m2 shelter. No details on 

existing shelter plans or interior spatial organization were found in the literature review or policy 

handbooks. As such, the minimum standard plan is an approximate demonstration of what 

could be provided within the prescribed plot area. The larger area in the proposed plan, and 

more partitions, allow flexibility of interior spaces for individual needs, and is still able to embody 

a compact, practical form. The design is implemented within a cubic form which is the optimal 

shape discussed in Section 5.2.1.2 for vernacular shelter design. This is implemented by the 

use of thinner partition walls which do not occupy much floor space and can be modified by 

users to suit their spatial requirements. Each proposed shelter provides 2 bedrooms which can 

accommodate various bed sizes, and an extra partitioned space which can be used as a third 

bedroom, den, or storage space, as desired. Each shelter incorporates an outdoor household 

garden space which is included in the total plot area. Design strategies incorporated within each 

shelter is described in Figure 5.18.

 

Figure 5.18 - Proposed shelter design featuring vernacular design elements 
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 Next, each shelter unit was arranged in a cluster forming ‘neighbourhoods’ with a group 

of households around a U-shaped courtyard, which optimizes ventilation and access to sunlight. 

The courtyard provided at the center of each neighbourhood forms a public space for 

neighbours to gather with one another, freely interpret, and utilize the open space for gardens, 

recreation, or other services. Additionally, a storm water retention pond could also be utilized 

here to reduce the risk of flooding and provide drainage for the flat terrain on which the 

settlement is established. Water storage is also a good mechanism to help the immediate users 

control water usage, and implement irrigation in small private gardens as required.  These 

concepts are illustrated in Figure 5.19, although the design and use of each courtyard can be 

customized by each neighbourhood, and it is understood further land remediation will be 

required to support vegetation and groundcover on the existing desert location of KRC. Each 

proposed neighbourhood cluster features 14 shelters or households, arranged by a minimum of 

2m spatial separation for fire safety, and provides 1,020m2 of semi-private open space. This 

neighbourhood block can house a maximum of 84 persons, based on six people/household. A 

pedestrian trail is provided around the park area to engage circulation within the neighbourhood 
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and provide opportunities for social interaction between neighbours. 

 

Figure 5.19 - Proposed neighbourhood plan featuring central courtyard 

 

Further comparison of the areas and provisions in the existing and proposed plans are 

summarized in Table 5.3. 

Table 5.3 - Comparison of existing and proposed settlement provisions for KRC. 

Settlement Component Existing Plan Proposed Plan 

Area of Settlement 644,533m2 
(159 acres) 

644,533m2 
(159 acres) 

Enclosed Shelter Area *36m2 49m2 

Household Garden Area *5m2 12m2 

Total Plot Area / household 41m2 63m2 

Number of Shelters 1,718 1,750 

Population accommodated 8,055p ~10,500p (1 unit = 6p) 

Right-of-Way (internal) 4-5m 5-15m 

Right of Way (avenues) 10-12m 15-30m 

Designated Public Spaces 0 4 + 125 semi-private courtyards 

Note: These areas were estimated based on records of total plot area provided at KRC (See Section 
4.3.1 for existing conditions).  
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 To demonstrate optimization of the existing settlement layout at KRC, the same property 

boundaries and area were utilized for the proposed plan. As exhibited in Figure 5.20, the 

primary access routes are maintained from the north and east of the settlement, which connect 

to the town of Kawergosk (North), and road to the city of Erbil (East), respectively. Secondly, 

two primary boulevards were established with approximately 28m Right-of-Way (ROW) to 

facilitate distinct pedestrian pathways, vehicular transportation, bike lanes, as well as other 

programmable functions as a ‘complete’ street. These boulevards are primarily distinguished as 

public streetscape for displaced persons in the community to engage and promote social 

activity. The two boulevards connect all the neighbourhoods within the settlement, as well as the 

four designated public gathering spaces. These areas comprise 55,327 m2 of open space and 

could be utilized as plazas, park space, or host markets, events, and other amenities as 

preferred by the inhabitants. This concept provides adaptable amenity space in a semi-private, 

and public environment as exhibited in Figure 5.21.  

 Each neighbourhood is separated from other neighbourhoods by pedestrian trails from 

5m to 15m wide, which provides adequate space for sidewalk engagement, and opportunity for 

lively activity as encouraged by Jane Jacobs for placemaking in the previous section. Wider 

streets promote safety and provide access to indirect sunlight and ventilation within the shelters. 
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Figure 5.20 - Proposed settlement plan for KRC incorporating neighbourhood blocks 

Source: Satellite basemap from ESRI, 2022 

 Administrative services including registration, medical, police, and institutional centres 

have been relocated to the northeast side at the main entrances of the settlement and 

separated from the residential areas. Potential areas for future expansion of KRC and 

development of agricultural land are also exemplified in Figure 5.20. This location has a 

naturally sloped terrain which will support irrigation of crops during rainfall in the winter season. 

The predominant public boulevard is arranged east to west to suit the prevailing winds in the 

region, and supply sufficient airflow through the neighbourhoods, while neighbourhood blocks 

are positioned in various configurations to access southern daylight and orient courtyard 

openings towards other neighbourhood blocks. Housing shelters are situated on the periphery 

of public spaces to form an informal boundary around the region and create a safe place for 

social interaction. Essentially, the proposed plan proves the ability to enhance living standards 
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for displaced persons, and foster a thriving community within a camp settlement, utilizing the 

same land area while incorporating sustainable features and components to improve operations 

at KRC.   

 

Figure 5.21 - Neighbourhood courtyard used for community activity 

 

 Furthermore, the abundance of public open space, maximized shelter area, and wide 

public streets deliver a higher quality of life, and create pedestrian-friendly environments for 

rehabilitation and connections with nature. As depicted in Figure 5.22, the neighbourhood block 

supplements the community concept, and creates a sense of belonging for inhabitants at the 

settlement. The spacing of housing also facilitates porosity of the courtyard, which supports 

social inclusion and intermingling between neighbourhoods. Vernacular design and planning 

contributes towards enhancing shelter living spaces and layout of the settlement, while 

sustainable planning practices assists the establishment of a healthy and functional community. 

The last stage to be integrated is public participation through the involvement of displaced 

persons in building durable shelters, and by enabling personalization of open spaces to 
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enhance culture and placemaking within the settlement. Collaboration, empowerment of camp 

residents, and teamwork, are vital to the success of this proposed plan and will encourage 

socioeconomic productivity, while promoting a sustainable approach for the future of KRC and 

displaced persons transitioning into and out of the settlement during different phases of 

displacement. 

 

Figure 5.22 - Axonometric views of neighbourhood & courtyard 

 

5.4 Design Critique 

 Although the proposed design optimizes the use of space and provides better living and 

public spaces to improve the quality of life, this design was limited by existing physical 

boundaries and infrastructure already in place. KRC is an active settlement currently located 

between the town of Kawergosk and a hill, which impedes expansion, or freedom of design, in 

order to integrate with the existing urban pattern. If the principles established within this chapter 

were completely implemented in the design and planning of a new settlement, the form would 

represent a more organic cluster module which could adapt to the changes in landscape, similar 

to what is seen in the historical planning practices of the city of Erbil. As such, this case study 

exemplifies the enhancement of spaces through implementation of standard planning and 

design practices which respond to the environment, and consider the local socioeconomic and 

ecological features. KRC has progressed through 3 distinct phases of development as defined 

in policy guidelines from emergency response to transitional, and durable structures as it 
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evolved since establishment in 2013, 2017, and the present-day status.  Since this plan aligns 

with the existing infrastructure and conditions of the site, it could be implemented as a 4th 

iteration of the camp. 

 This proposal also supports progress towards achieving the SDG targets specified in 

Chapter 3. The design and planning strategies are interrelated and have compounding benefits 

which contribute positively towards the socioeconomic, and ecological environment. For 

example, productive agriculture combats desertification and restores degraded land in 

accordance with SDG15, while also developing positive economic connections with local and 

urban communities as defined by SDG11. Vernacular design of shelters, and layout of 

neighbourhoods, ensure access to sustainable shelter construction for all, utilizes local 

resources, and reduces energy consumption (SDG7), encompassing all 3 SDGs reviewed. 

Finally, implementing renewable energy systems and conducting environmental assessments 

supports responsible resource management, facilitates access to clean drinking water, creates 

economic opportunities, and promotes a sustainable lifestyle for human settlements, which 

demonstrates the ability of this design approach to address other SDGs beyond the three under 

consideration within this thesis. Ultimately, none of these could be implemented without the 

participation and engagement of all stakeholders involved during the planning and 

implementation processes. 

 However, if the plan for KRC was newly adopted, the site selection would differ to 

optimize resource availability and camp performance. The ideal campsite for the KRC is 

indicated in Figure 5.23. Proposing a location close to a source of water is more efficient than 

having to drill and pump water from the ground in barren areas. Furthermore, the soil adjacent 

to the riverbed is more fertile for crop generation. As shown, the camp would be located next to 

moors, which are distinguished by low vegetation cover, as opposed to the dry desert soils. The 

site would maintain a careful, 100m setback to avoid the potential floodplain of the Great Zab 
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River, and any adverse impacts of settlement erosion or waste discharge. The camp could be 

situated along a diagonal boulevard which connects to larger service roads and attains access 

to the City of Erbil, 25km away. The location of the alternative proposed site also radiates 

outwards from a small town considered a part of the Kawergosk region, as illustrated in Figure 

5.23. 

 

Figure 5.23 - Alternate site options for KRC in comparison to existing KRC 

Source: Adapted from Elevation Map, 2022 

The alternative camp layout illustrated in Figure 5.24 is a proposal for what the settlement could 

have been arranged as at the onset of displacement in this region. It is featured around the 

natural boundary of the Great Zab River and incorporates road infrastructure at the natural 

breaks between vegetation. Similarly, the public spaces have been established at regions which 

were identified to have existing groundcover and separated from the adjacent terrain. This plan 
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adheres to the natural landscape and provides potential space for expansion, which is more 

limited at the existing site. It utilizes a cluster form for neighbourhood blocks, which are provided 

with collective courtyards, and staggered to provide privacy within each block. This arrangement 

is derived from cluster subdivisions, which implement curvilinear infrastructure to overcome 

topographic challenges and designate natural locations for parks and amenities (ASPO, 1960). 

The alternative plan proposal includes the provision of 1,795 shelters in comparison to the 

current 1,718 at the existing KRC.

 

Figure 5.24 - Greenfield camp layout for alternate site 

     The neighbourhood block illustrated in Section 5.3 for the KRC proposal is limited by 

existing infrastructure which has been installed using a grid layout. However, the neighbourhood 

unit in an alternative plan proposed for a greenfield development could be formed around more 

natural, organic patches of courtyards as depicted in Figure 5.25. This facilitates a semi-circular 

arrangement of housing units, which provides greater spatial separations between each 

building, and increases the porosity of the neighbourhood courtyard to include neighbours from 
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adjacent blocks. As such, the neighbourhood units do not form enclosed blocks of housing but 

promote interconnected spaces throughout the site, and engage community interaction between 

different blocks of housing. Two neighbourhood blocks could be overlapped or positioned facing 

one another to create larger housing clusters and strengthen community presence. A curved 

form also enables variance in size of neighbourhood blocks; by modifying the layout and area of 

courtyard spaces, blocks could include more, or less housing than the 13 depicted in Figure 

5.25. 

 

Figure 5.25 - Alternative neighbourhood block proposal for greenfield settlement  

 Similar to the original proposed plan, the alternative neighbourhood block facilitates 

community interaction and provides open space which can be modified to meet specific 

neighbourhood needs such as a garden, recreational space, or outdoor activity programs, as 

portrayed in Figure 5.26. Ultimately, creating organic forms and patterns which adhere to natural 

features or landscapes achieves better quality of spaces for community health and wellness, 

promotes environmental mitigation, and facilitates growth or expansion in accordance with 

population fluctuations. 
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Figure 5.26 - Rendering of neighbourhood courtyard space being used for various functions 
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Discussion & Recommendations 

 This research demonstrates practices which advance the planning of sustainable camps 

for displaced persons in long term-situations, while addressing the three SDGs selected 

including life on land, sustainable communities, and affordable, clean energy. It is important to 

recognize that there are two phases of settlements for displaced persons, which receive 

different population demographics, and imply unique needs and services. The two phases 

consist of emergency response, and post-emergency phase, where it is presumed inhabitants 

will require more durable, long-term solutions (Van der helm et al., 2017). Long-term 

displacement is becoming increasingly common and cannot be managed deploying the same 

disaster response approach, which necessitates timely and efficient delivery of basic services 

such as shelter, food, Water, Sanitization, and Hygiene (WASH). The proposed approach 

contrasts existing refugee camps, which are constructed to isolate displaced populations from 

the host community, where they rely on humanitarian aid and are controlled by authorities 

managing access to services or opportunities (Tull, 2017).  

 As concluded in the literature review and policy analysis in Chapters 2 and 3 

respectively, there are a few recommendations prescribed to implement environmental 

considerations when developing humanitarian settlements. However, the literature review 

analyzing existing settlements affirms the lack of a thorough planning strategy or adoption of the 

sustainable practices which have been enforced by UN organizations. There is evidently a need 

to specify efficient procedures and planning practices that can be applied for settlement 

development, and a major deficiency in energy policy to meet the demands of displaced 

populations in settlement camps. Chapter 4 introduced the case study of Kawergosk Refugee 

Camp (KRC) within the critical Middle East and North African (MENA) region, which has 

experienced widespread displacement over the past decades. This was followed by the 
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specification of design and planning strategies for both the existing camp site, and an alternative 

greenfield site, for the KRC in Chapter 5.  

6.1 Recommendations 

 The proposed plan for KRC presented in the previous chapter incorporates principles 

derived from Environmental Impact Assessment, vernacular design, and participatory planning, 

in order to develop a comprehensive approach towards settlement planning. This approach 

encompasses the 3 pillars of sustainability, promotes effective and functional design, and 

enhances living standards for long-term displacement. Ideally, these procedures should be 

initiated at the beginning of a displacement crisis and may progress over time, even as camps 

are being established. In the case of the KRC, a modified approach may be taken which could 

lead to redevelopment of the existing camp site, and optimization of existing infrastructure and 

space available as shown in Section 5.3.  Since KRC is an existing settlement with a fluctuating 

population, these strategies are recommended to improve the quality of life for displaced 

persons who have been living there for numerous years, and will continue to live there past a 

decade, due to the ongoing conflict in this region. The strategies also intend to facilitate the 

camp for incoming refugees or displaced persons, and increase preparedness for future 

response situations. 

 In a new displacement scenario, an initial emergency response phase could be executed 

to support the population in temporary shelters and address immediate humanitarian concerns. 

However, within a year or two, planning principles should guide the establishment of long-term 

shelters with appropriate living standards, provide necessary community services and public 

spaces to foster community life, and meet broader sustainability goals. This proposed approach 

should be applied as a 4th phase of settlement planning, following the three stages of 

development described in the thesis.  A 4th phase might be implemented in long term scenarios 

which anticipate prolonged displacement and fluctuating populations. 
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 As such, it is recommended to: 

1.  Address environmental concerns as follows: 

a. Given a greenfield site (i.e., a new camp), camp authorities should: 

i. Carry out an immediate site analysis to determine feasibility of a              

location; 

ii. When the site is identified, implement a modified EIA process which would 

permit some immediate settlement to address humanitarian needs, while 

minimizing impact or intervention with the surrounding environment; and  

iii. Extend the EIA to include identification of Valued Ecosystem Components to 

provide guidance on future camp design and planning while incorporating 

sustainable use of ecosystem services to productively support the community. 

b. In the absence of, or following the completion of a modified Environmental Impact 

Assessment, camp authorities should: 

i. Review and monitor resource demand; 

ii. Implement management policies to regulate the use of natural resources within 

the immediate area of the camp; and 

ii. Introduce environmental stewardship programs which facilitate connections to 

nature and engage camp residents in environmental regeneration practices. 

2.  Apply vernacular design principles to:  

a. Guide the design and development of healthy structures using traditional building 

practices and techniques which are appropriate in terms of site (environment) and 

population (cultural, social); 
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b. Incorporate passive building design and other services into the shelter form and camp 

layout to reduce energy consumption, and optimize use of natural climate control 

mechanisms; and 

c. Plan camp or settlement layout in accordance with an approach which combines 

traditional urban patterns and natural features of the landscape. 

3. Apply participatory planning approaches to: 

a. Engage camp and local residents in contributing to the planning and implementation 

for the camp utilizing outcomes of the vernacular design phase; 

b. In addition to housing, plan and designate public gathering spaces for amenities and 

recreational use based on community feedback and collaboration; 

c. Utilize local skilled labourers and/or provide vocational training for camp residents to 

support the camp (re)development process. 

e. Implement a community energy strategy which addresses the potential for on-site 

renewable energy generation (as identified through site analysis), and allow individual 

households to meet their demand sustainably. 

6.2 Applicability 

 Although the proposed plan and methodology was applied to a specific case study at 

KRC, the practices and sustainable approach is applicable in various geographical contexts 

since the fundamental principle is to evaluate environmental circumstances including physical 

site characteristics, social demographics, and economic dimensions. Secondly, every region 

embodies inherent design principles which exemplify sustainable use of resources, climate-

responsive strategies, and traditional techniques that can optimize shelter construction and 

settlement planning. While one economic activity, such as agriculture, may not be practical in all 

climates, a different livelihood opportunity may emerge within cultural practices of another 
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locale. Resource availability also differs in various regions, but vernacular design utilizes 

materials that are native to, and abundant at a particular location.  

 Accessibility to ecosystem services will also depend on the climate, geography, and 

context of a site, but there are various sources of renewable energy which can be harvested 

around the world including solar, hydro, wind, geothermal, tidal, etc. As such, these methods 

could be implemented for various long-term displacement scenarios in developing countries.  

 Thirdly, developing a habitable environment for displaced persons without considering 

their opinions, feedback, or preferences is an insensitive practice which assumes the need to 

manage and control displaced persons and their lifestyles. The current approach to refugee 

camp development does not recognize the communities and bleak lifestyles which result from 

standard camp environments. This approach is counterintuitive to the rehabilitation and 

reintegration of displaced persons, which should be the ultimate goal to eliminate displacement. 

Settlements are developed for individuals, and should be inclusive of their voices through 

people-centred planning to foster sustainable communities which can independently manage, 

and provide for their own needs. Environmental efficiency, social inclusion, and productive 

livelihoods are fundamental concepts to transition displaced persons through the system and 

facilitate the rebuilding of their lives in a new setting. As such, the methods and planning 

practices recommended for sustainable settlement planning herein are universally applicable 

and adaptable to various geographies as they should be addressed relative to the site context, 

and demographic variables of displaced persons. 

6.3 Conclusion 

 Sustainability implies responsible use, and implementation of resources and services in 

accordance with the three dimensions of environment, society, and economy. This research 

explores methods by which the environmental, social, and economic needs of a humanitarian 

settlement could be met without compromising ecological biodiversity and integrity, or limiting 
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local community access to similar opportunities and growth in the future. The concept of 

sustainability within a settlement is analogical to the proverb “teach a man to fish, you feed him 

for a lifetime”, since providing meals for displaced persons in emergency response situations 

creates dependency and limits food provision. Establishing productive solutions such as 

agriculture and community gardening by providing seeds and soil for food cultivation, allows the 

population to self-sustain and produce food consistently. The same principle can be applied to 

create livelihood opportunities, energy generation, and foster community interaction. Most 

refugee camps or displaced settlements are designed for temporary living, which creates an 

isolating frame of mind for displaced persons arriving from various regions with different 

dilemmas. Providing opportunities to contribute and collaborate on planning, and sustaining a 

thriving community, stimulates social connectivity, acceptance, and reconstruction of a ‘home’ 

where displaced populations feel safe and comfortable. 

 Future research on this proposed planning approach for humanitarian settlements 

should consider the financial feasibility of incorporating sustainable approaches within 

humanitarian settlements that are predominantly supported by NGOs. It is presumed that 

sustainable alternatives commonly require a large, initial investment, but have a short payback 

period. This theory could be measured for agricultural investments, renewable technologies, 

vocational skills training, etc. The economic feasibility has not been assessed at this stage of 

the research, but it is understood that the proposed practices will produce greater benefits over 

time if existing NGO resources are allocated towards sustainable investments. Furthermore, a 

system to quantify the results of these approaches and justify the effectiveness in meeting SDG 

indicators could be developed. This may include measuring resource consumption, comparing 

annual energy expenses, materials, labour, or transportation cost reductions, employment 

statistics, resident satisfaction, and finally the population fluctuation in the camp based on 

displaced persons moving in, or successfully integrating out of the settlement. Progressive 
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settlement solutions should consider increasing density of shelters where it is structurally 

feasible in order to decrease settlement sprawl, and optimize the use of space for a given 

campsite. Ultimately, the effectiveness of applying the proposed planning methods in different 

cultural contexts is dependent on local planning governance, public acceptance, and the 

appropriateness of implementing conventional practices in international scenarios. 

 To respond to both the growing displacement, and climate change crises, human 

settlements need to advance beyond the provision of basic human needs, and develop 

constructive solutions to progress sustainable development and equitable access to services for 

everyone. In correspondence with the global Sustainable Development Goals to achieve a 

better future for all, displaced persons should not be forgotten while their identity status, and 

association with geographical territories are disputed. Moreover, refugee camps and informal 

human settlements occupy large areas of land which induces various environmental impacts. As 

such, the planning and development of these communities should be implemented in a similar 

manner to urban or regional planning of cities and villages. Adopting a sustainable approach for 

settlement camps signifies the shift towards formal planning processes which conform to the 

organic growth of a settlement and natural features of the landscape, as opposed to 

spontaneous installation of shelters within a designated area. 
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Appendix A 
Shelter Models Developed by the UNHCR 

Model Name Country Materials Design Features 

Global Shelters 

 

Family Tent 

Universal 

∙ Polyester-cotton 
fabric  

∙ Plastic sheeting 
∙ Metal Poles 

∙ Inner & outer tent 
∙ Additional winter kit for 

warmth 
∙ Easy installation 
∙ No stove, heater, or 

fire safety 

 

Framed Tent 

 

Self-
Standing 

Family Tent 

∙ Improved dome shape 
with privacy 

∙ Fire retardant 

 

Refugee  

Housing Unit 

∙ Lightweight steel 
frame  

∙ Roof/wall panels 

∙ Door, windows 
∙  Accommodates   

wind & snow loads 

∙ Solar PV system for 
lamp & phone charger 

Emergency Shelters 

 

Wooden  

Gable 
Frame 

South 
Sudan 

∙ Wood frame 
∙ Roof:  
∙    thatch, tarp, iron 
∙ Walls: thatch  
∙    or mud plaster 

∙ Local materials 
∙ Space for partitions 
∙ Larger interior area 

 

Tuareg 
Shelter 

Mali ∙ Eucalyptus poles 
∙ Straw mats, tarp 

∙ Dome shaped roof 
∙ Easily dismantled 
   & relocatable  
∙ Traditional model 

 

Tuareg Tent Algeria 

∙ Bamboo, metal  
      or timber structure 

∙ Canvas / cloth 
∙ Iron pegs 

∙ Increased height 
∙ Traditional cotton 
   sewing practice 
∙ Larger living area 

 

Tukul 
Shelter 

South 
Sudan 

∙ Wood frame 
∙ Thatch or plaster     

cladding 

∙ Tarpaulin 
    waterproofing 

∙ Local building  

 techniques 

∙ Round floor plan 
∙ Wind & heat  

resistant 
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Model Name Country Materials Design Features 

 

Tent Shelter Afghanistan 
∙ Wood frame  
∙ Plastic sheeting 
∙ Standard tent inside 

∙ Adaptable &  
   upgradable design   
   to transitional 
∙ Relocatable 

Transitional Shelters 

 

Azraq  

T-Shelter 
Jordan 

∙ Interlocking steel  
∙    structure 
∙ Aluminium foam  

insulation 

∙ Metal cladding 

∙ Gable roof for  
   better ventilation 
∙ Adapts to different  
  terrain & slopes 
∙ Transportable  
∙ Simple assembly 

 

Compact 
Bamboo 
Shelter 

Ethiopia 

∙ Eucalyptus post & 
beam structure 

∙ Bamboo mat walls 
∙ Corrugated iron roof 

∙ Community  

employment for 
labour 

∙ Ventilation for hot  
∙    climates 

 

Twin 
Elevated 

Myanmar 
∙ Timber frame 
∙ Walls: bamboo mats 
∙ Corrugated iron roof 

∙ Traditional 
construction 
techniques 

∙ Elevated to mitigate    
∙ Flooding climate 
∙ Livelihood 

opportunities 

Durable Shelters 

 

One Room Pakistan 
∙ Brick or concrete  
∙ Blocks 
∙ Cement mortar 

∙ Unskilled labourers 
∙ Community   

participation 

∙ Sustainable, long- 

term construction 

 

L Shape Iraq 

∙ Concrete slab on 
   grade  
∙ Walls: concrete   

blocks 

∙ Roof: structural    

 insulated panels  

∙ Multiple stakeholders 
∙ Reintegration initiative 
∙ Expandable, modular 
∙ Kitchen, toilet,  

multiple rooms 
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Appendix B 
UN Sustainable Development Goals 7, 11, 15: Targets & Indicators 

Goal Targets Indicators 

SDG15: Life 
on Land 

15.1 – By 2020, ensure the conservation, 
restoration and sustainable use of terrestrial 
and inland freshwater ecosystems and their 
services, in particular forests, wetlands, 
mountains and drylands, in line with 
obligations under international agreements 

15.1.1    Forest area as a proportion of total land 
area 
15.1.2    Proportion of important sites for 
terrestrial and freshwater biodiversity that are 
covered by protected areas, by ecosystem type 

15.2 – By 2020, promote the implementation 
of sustainable management of all types of 
forests, halt deforestation, restore degraded 
forests and substantially increase 
afforestation and reforestation globally 

15.2.1    Progress towards sustainable forest 
management 

15.3 – By 2030, combat desertification, 
restore degraded land and soil, including land 
affected by desertification, drought and 
floods, and strive to achieve a land 
degradation-neutral world 

15.3.1    Proportion of land that is degraded over 
total land area 

15.4 – Ensure the conservation of mountain 
ecosystems, including their biodiversity, in 
order to enhance their capacity to provide 
benefits that are essential for sustainable 
development 

15.4.1    Coverage by protected areas of 
important sites for mountain biodiversity 
15.4.2    Mountain Green Cover Index 

15.5 – Take urgent and significant action to 
reduce the degradation of natural habitats, 
halt the loss of biodiversity and, by 2020, 
protect and prevent the extinction of 
threatened species 

15.5.1    Red List Index 

15.6 – Promote fair and equitable sharing of 
the benefits arising from the utilization of 
genetic resources and promote appropriate 
access to such resources, as internationally 
agreed 

15.6.1    Number of countries that have adopted 
legislative, administrative and policy frameworks 
to ensure fair and equitable sharing of benefits 

15.7 – Take urgent action to end poaching 
and trafficking of protected species of flora 
and fauna and address both demand and 
supply of illegal wildlife products 

15.7.1    Proportion of traded wildlife that was 
poached or illicitly trafficked 

15.8 – By 2020, introduce measures to 
prevent the introduction and significantly 
reduce the impact of invasive alien species 
on land and water ecosystems and control or 
eradicate the priority species 

15.8.1    Proportion of countries adopting relevant 
national legislation and adequately resourcing the 
prevention or control of invasive alien species 

15.9 – By 2020, integrate ecosystem and 
biodiversity values into national and local 
planning, development processes, poverty 
reduction strategies and accounts 

15.9.1    (a) Number of countries that have 
established national targets in accordance with or 
similar to Aichi Biodiversity Target 2 of the 
Strategic Plan for Biodiversity 2011–2020 in their 
national biodiversity strategy and action plans and 
the progress reported towards these targets; and  
              (b) integration of biodiversity into national 
accounting and reporting systems, defined as 
implementation of the System of Environmental-
Economic Accounting 

  



 

 

151 

Goal Targets Indicators 

SDG15: Life 
on Land 

15.a – Mobilize and significantly increase 
financial resources from all sources to 
conserve and sustainably use biodiversity 
and ecosystems 

15.a.1    (a) Official development assistance on 
conservation and sustainable use of biodiversity; 
and  
               (b) revenue generated and finance 
mobilized from biodiversity-relevant economic 
instruments 

15.b – Mobilize significant resources from all 
sources and at all levels to finance 
sustainable forest management and provide 
adequate incentives to developing countries 
to advance such management, including for 
conservation and reforestation 

15.b.1     (a) Official development assistance on 
conservation and sustainable use of biodiversity; 
and  
                (b) revenue generated and finance 
mobilized from biodiversity-relevant economic 
instruments 

15.c – Enhance global support for efforts to 
combat poaching and trafficking of protected 
species, including by increasing the capacity 
of local communities to pursue sustainable 
livelihoods 

15.c.1   Proportion of traded wildlife that was 
poached or illicitly trafficked 

SDG11: 
Sustainable 

Cities & 
Communities 

11.1 – Ensure access to adequate, safe and 
affordable housing and basic services and 
upgrade slums 

11.1.1   Proportion of urban population living in 
slums, informal settlements or inadequate 
housing 

11.2 – Provide access to safe, affordable, 
accessible and sustainable transport systems 
for all, improving road safety, by expanding 
public transport, with special attention to the 
needs of those in vulnerable situations, 
women, children, persons with disabilities and 
older persons 

11.2.1  Proportion of population that has 
convenient access to public transport, by sex, age 
and persons with disabilities 

11.3 – Enhance inclusive and sustainable 
urbanization and capacity for participatory, 
integrated and sustainable human settlement 
planning and management in all countries 

11.3.1  Ratio of land consumption rate to 
population growth rate 
11.3.2  Proportion of cities with a direct 
participation structure of civil society in urban 
planning and management that operate regularly 
and democratically 

11.4 – Strengthen efforts to protect and 
safeguard the world’s cultural and natural 
heritage 

11.4.1  Total per capita expenditure on the 
preservation, protection and conservation of all 
cultural and natural heritage, by source of funding 
(public, private), type of heritage (cultural, natural) 
and level of government (national, regional, and 
local/municipal) 

11.5 – Significantly reduce number of deaths 
and number of people affected and 
substantially decrease the direct economic 
losses relative to global gross domestic 
product caused by disasters, including water-
related disasters, with a focus on protecting 
the poor and people in vulnerable situations 

11.5.1   Number of deaths, missing persons and 
directly affected persons attributed to disasters 
per 100,000 population 
11.5.2    Direct economic loss in relation to global 
GDP, damage to critical infrastructure and 
number of disruptions to basic services, attributed 
to disasters 

11.6 – Reduce the adverse per capita 
environmental impact of cities, including by 
paying special attention to air quality and 
municipal and other waste management 

11.6.1    Proportion of municipal solid waste 
collected and managed in controlled facilities out 
of total municipal waste generated, by cities 
11.6.2    Annual mean levels of fine particulate 
matter (e.g. PM2.5 and PM10) in cities 
(population weighted) 

11.7 – Provide universal access to safe, 
inclusive and accessible, green and spaces, 
in particular for women and children, older 
persons and persons with disabilities 

11.7.1    Average share of the built-up area of 
cities that is open space for public use for all, by 
sex, age and persons with disabilities 
11.7.2    Proportion of persons victim of physical 
or sexual harassment, by sex, age, disability 
status and place of occurrence, in the previous 12 
months 
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Goal Targets Indicators 

SDG11: 
Sustainable 

Cities & 
Communities 

11.a – Support positive economic, social and 
environmental links between urban, peri-
urban and rural areas by strengthening 
national and regional development planning 

11.a.1    Number of countries that have national 
urban policies or regional development plans that 
(a) respond to population dynamics; (b) ensure 
balanced territorial development; and (c) increase 
local fiscal space 

11.b – By 2020, substantially increase the 
number of cities and human settlements 
adopting and implementing integrated 
policies and plans towards inclusion, 
resource efficiency, mitigation and adaptation 
to climate change, resilience to disasters, and 
develop and implement, in line with the 
Sendai Framework for Disaster Risk 
Reduction 2015–2030, holistic disaster risk at 
all levels 

11.b.1    Number of countries that adopt and 
implement national disaster risk reduction 
strategies in line with the Sendai Framework for 
Disaster Risk Reduction 2015–2030 
11.b.2    Proportion of local governments that 
adopt and implement local disaster risk reduction 
strategies in line with national disaster risk 
reduction strategies 

11.c – Support least developed countries, 
including through financial and technical 
assistance, in building sustainable and 
resilient buildings utilizing local materials 

No suitable replacement indicator was proposed. 
The global statistical community is encouraged to 
work to develop an indicator that could be 
proposed for the 2025 comprehensive review. 
See E/CN.3/2020/2, paragraph 23. 

SDG7: 
Affordable & 

Clean 
Energy 

7.1 – Universal access to affordable, reliable, 
& modern energy services 

7.1.1    Proportion of population with access to 
electricity 
7.1.2    Proportion of population with primary 
reliance on clean fuels and technology 

7.2 – By 2030, increase substantially the 
share of renewable energy in the global 
energy mix 

7.2.1    Renewable energy share in the total final 
energy consumption 

7.3 – By 2030, double the global rate of 
improvement in energy efficiency 

7.3.1    Energy intensity measured in terms of 
primary energy and GDP 

7.a – By 2030, enhance international 
cooperation to facilitate access to clean 
energy research and technology, including 
renewable energy, energy efficiency and 
advanced and cleaner fossil-fuel technology, 
and promote investment in energy 
infrastructure and clean energy technology 

7.a.1    International financial flows to developing 
countries in support of clean energy research and 
development and renewable energy production, 
including in hybrid systems 

7.b – By 2030, expand infrastructure and 
upgrade technology for supplying modern 
and sustainable energy services for all in 
developing countries, in particular least 
developed countries, small island developing 
States and landlocked developing countries, 
in accordance with their respective 
programmes of support 

7.b.1    Installed renewable energy-generating 
capacity in developing countries (in watts per 
capita) 

 


