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Abstract 
Reconstruction projects built in the post-disaster period have become ever more visible over 
the past three decades. Research studies completed in this context generally aim to 
evaluate the finished projects through the viewpoints of either dwellers or implementing 
actors. Each study deals with a different type of disaster, occurring in a specific context; 
thus, their target beneficiary group and project focus are varied as well. Due to such 
differentiations, each researcher aims to put their specific criteria and indicators, or to follow 
a previous study in same context, to examine the phenomenon and to evaluate it at the end. 
This study focuses upon the post-earthquake permanent housing projects built by the state 
in the last two decades in rural eastern Turkey, and the target participant group is the rural 
dwellers in these settlements. Questionnaire survey is the main data collection tool for this 
study, and in this paper the theoretical approach to the preparation of the questionnaire is 
explained in detail. This approach covers selecting and categorizing the indicators, and 
extending their reasons by examining previous studies done either in Turkey or other 
countries.	  

Keywords: Project evaluation; rural context; post-disaster reconstruction; eastern Turkey; 
questionnaire development. 

 
 
INTRODUCTION 
The basic approach to the post-disaster period principally includes the actions from emergency 
aid to permanent housing, the reconstruction period, in the worldwide context (UNDRO, 1982; 
Audefroy, 2010; McCarthy, 2010). Most countries produce their own guidelines for taking action 
in the aftermath of a disaster. Generally, these guidelines provide details about either temporary 
shelter, permanent shelter or both. The main goal of post-disaster reconstruction programs that 
provide permanent shelter is to reduce vulnerability of occupants of the built environment and to 
increase resiliency of the community affected (FEMA, 2005; Berke and Campanella, 2006; Unlu 
et al., 2010).  

The vulnerability of the rural built-environment is a result of construction practices in rural 
areas, which produce non-engineered structures built with local materials such as raw timber, 
rubble stone and earth. The vulnerability of rural communities has a social context, namely the 
lack of preparedness to and knowledge about disasters. As a response to this vulnerability, 
governments and organizations see post-disaster periods as an opportunity to invest in the area 
affected, to introduce a better construction practice, and potentially lead to transformation 
outcomes within rural settlements. Specifically in rural Turkey, after experiencing an earthquake 
and its aftershocks, people who become homeless and unemployed encounter serious 
disruptions to their daily life. Those impacted are desperate for responses and solutions to their 
physical, psychological and economical needs. 

Turkey has a long historical record of experiencing earthquakes, as a result of being 
situated on highly active tectonic plates (Bayrak et al., 2008). The first official framework 
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produced in Turkey for post-disaster permanent housing policy was established in 1939, after the 
earthquake in Erzincan. Since then, the government has developed post-earthquake 
reconstruction policy over the years based on the country’s experiences. After the earthquakes in 
Van (1976 and 2011), Erzurum-Kars (1983), Erzincan (1992), Erzurum (2004), Bingol (2005), and 
Elazig (2010), the reconstruction process in rural areas was completed by contractors hired by 
the state. In each of these projects, the authorities tried to provide houses according to the needs 
of rural dwellers.  

During the development process of these projects, not only catastrophe-based causes but 
also social-population-based causes influenced decision-making of the authorities. For instance, 
internal migration started in 1950s, particularly from the eastern regions to the western regions of 
Turkey. There was a high demand for rapid and massive housing construction, which urged 
changes primarily in the trend of construction materials such as concrete and steel, by replacing 
timber, stone and adobe. This trend has steadily increased and today has naturally given a 
direction to the housing policy of the state (Peker, 2004; Tezer and Yigiter, 2000).  

Besides this, along with the pressure of rebuilding the environment affected and providing 
houses for homeless people quickly after an earthquake, decision-makers have often paid more 
attention to the speed of project completion than complex social needs. As a consequence, 
authorities generally prefer to relocate affected communities to a safer area, regardless of internal 
displacement. In addition, with the aim of minimizing cost and optimizing house layouts, the state 
also adopted the principle of standardization of housing projects. However, such approaches 
have been criticized by many researchers in terms of relocation impacts, monotony of 
settlements, typology of houses and their structural quality (Dikmen, 2005; Ersan, 2006; 
Korkmaz, 2006; Demirbas, 2008; Orhan, 2008; Kuyucu and Unsal, 2010; Sarpkaya, 2011; Zariç, 
2012). 

This issue is most critical for rural settlements in eastern Turkey, which have rich historical 
construction practices embedded as architectural tradition. Unfortunately, today such traditional 
practice is continued neither by rural dwellers nor state authorities during the reconstruction 
phase after an earthquake. Although the state’s housing policy aims to transform the built 
environment in terms of increasing living standards and reducing vulnerability to disasters in 
future, projects often cannot fully respond to the needs of rural living, and cannot please rural 
people’s expectations (Gok, 1995; Gok et al., 2007; Orhan, 2008). For example, Dikmen (2005) 
examined the occupancy level of the houses built after the earthquake in 2000, which shook the 
province of Çankırı (in the Central Anatolia Region). The study revealed that the relocation of a 
damaged rural settlement to a distance of 5 km. from the former settlement resulted in a 
considerably low level of occupancy. Similarly, Dagistanli (2007) focused on the conditions of 
post-disaster permanent houses in a village of Bingol (a province in the Eastern Anatolia Region), 
which were rebuilt after the earthquake in 2004, and revealed that more than half of the dwellers 
modified their houses. Furthermore, in the social context, the study reports that some of the 
families in the village preferred to return and live in their damaged houses by repairing them, and 
to leave the reconstructed houses to their children or other relatives. 

While there are improvements to be made in post-disaster emergency aid and relief 
management in Turkey, the problems in planning of post-disaster permanent housing projects 
cannot be underestimated (Baradan, 2008). The body of work in this area is a testament to this. 
There are clear mistakes being made at project level which lead to rural dwellers’ low levels of 
satisfaction. A lack of understanding of the role of beneficiary participation when developing post-
disaster permanent housing projects is evident on behalf of the state. At the same time, 
continued failures are not helped by the lack of longitudinal research studies such as occupancy-
evaluation mechanisms after the completion of reconstruction projects. Since the authorities in 
Turkey do not conduct regular project evaluations in reconstructed settlements, they are not able 
to revise the failing parts of projects, so as to maximize positive impacts on rural settlements and 
communities. 

This study focuses upon reconstructed rural settlements in the aftermath of earthquakes, 
particularly in the rural Eastern Anatolia Region of Turkey (the largest region among the seven 
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geographical regions of Turkey). By questioning rural dwellers regarding their experiences and by 
observing the built environment reproduced in the last two decades, the objective is to examine 
the post-earthquake permanent housing policy of the state with a focus on short-term, 
mid-term and long-term impacts. However, to undertake this examination successfully, it is 
vital to determine the right method for evaluation and to select the right indicators to measure in 
the field. Accordingly, this paper presents the theoretical and practical approach utilised in the 
preparation of the questionnaire tool used for the wider research study.  

Initially we will explore the type of evaluation that was selected and why. Secondly, the 
indicators are given in general and selected context, and are grouped as general information, 
physical, social, economic and overall. Each of the groups details why the selected indicators are 
important to the current study, and how many of the previous studies pointed these indicators. 
Finally, the conclusion provides the outcomes of the theoretical approach to the examination of 
previous studies, which are 30 in total. Apart from the contribution to the current study itself, it is 
also expected to assist to future scholars interested in similar topic by providing a rigorous 
background to the indicators. 
 
POST-IMPLEMENTATION EVALUATIONS 
A post-implementation evaluation is a kind of assessment, which aims to find out hthe degree to 
which a project or program was successful, what the impacts on settlement and dwellers are, and 
what parts of the implementation could be improved, according to the beneficiaries. Such an 
evaluation must be accurate and objective in order to be reliable and useful for decision-makers, 
and to let them derive lessons from previous projects (IFRC, 2012; UNCHS, 2001). Evaluation is 
a post-implementation task that is neither an audit nor monitoring process, but rather it assesses 
the efficiency of a project, program or policy from different perspectives (IFRC, 2012). In order to 
provide an independent and transparent evaluation, the choice of conductor for an evaluation is a 
key factor. Therefore, an outsider, who is not directly related to the project, is the best option 
(UNCHS, 2001). IFRC (2012) published similar guidelines for planning post-disaster settlements, 
suggestsing an evaluation phase after the completion of implementation process (Figure 1). 

 
Figure 1: The cycle illustrates a scheme for a better management in designing and implementing the post-disaster 

interventions (Source: IFRC, 2012). 

There are various approaches to the evaluation, depending on their aims and scope. For 
example, in the guidelines of UNCHS (2001), three types of evaluation are listed: policy 
evaluation, program evaluation and project evaluation. Policy evaluation focuses on organisations 
or agencies, and assesses their relevance and activities in general. Sometimes it can be based 
on comparing one agency with another. Programme evaluation focuses on the performance of a 
programme in a specific area from a broad perspective. It can cover a number of projects, but it is 
not extended so far as to relate to policy. Project evaluation, meanwhile, is described as an 
assessment of the practical impact of a particular project. It may cover the policy framework from 
a broader extent, but does not evaluate the entire policy.  
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Similarly, there are three more terms used for different evaluations. They are called post-
project reviews (PPRs), post-implementation reviews (PIRs) and post-occupancy evaluations 
(POEs). PPRs examine the general process of the project by focusing on how the project was 
designed and how successful it was in terms of time and budget and the interactions between 
beneficiaries and organisations. PIRs evaluate the parallelism of the objects and results of the 
project. PIRs are not neccessarily applied after the absolute completion of the project but can be 
used to analyse a project after completion of any phase. In this context, PIRs can be used as a 
feedback tool for the process evaluation of a project. However, PIRs are also considered as a 
tool to assess the long-term outcomes of projects if conducted some years after the project 
ending (Efficiency Unit, 2009). Finally, POEs examine the final performance of the project by 
covering a number of issues. Generally, POEs are used for assessing the satisfaction level of 
users/occupants in a specific area or for building an architectural design rationale. There are a 
large number of studies employed in various disciplines using this evaluation technique to 
examine the positive and negative sides of housing and planning projects. POEs are human and 
context based and explore issues that may not mnormally be strongly considered by built 
environment professionals. This concept is explained in Figure 2. 

 
Figure 2: The approaches and the concept of evaluation for projects 

(Source: Redrawn from Efficiency Unit, 2009). 

SELECTING INDICATORS 
 
General Indicators 
Like other phases of post-disaster activity, evaluation also requires a structure for the conductor 
to follow. The creation of tools to be used during evaluation plays a vital role in achieving reliable 
results. Setting the correct indicators and their criteria is an essential step in developing a 
questionnaire or any survey tool. The selection of indicators is based on a theoretical 
understanding of a phenomenon and its outcomes as well as their relationship (Adger et al., 
2004; Amaratunga et al., 2012). The indicators to be measure in a project are commonly 
identified as Key Performance Indicators (KIPs), Critical Success Indicators (CSFs), and Selected 
Success Factors (SSFs). These terms can be applied in any type of project, though they 
originally come from the area of business management.  

KPIs are the effects of a certain activity and briefly aims to find what can be done to 
increase the success of the activity. On the other hand, CSFs are the causes of a success, and 
aim to find the tasks and basic requirements needed for the success of an activity. In other 
words, identifying the CSFs means to prioritise the general success factors. CSFs are not KPIs. 
However, they have an operational relationship. Once you have identified the causes of your 
success, which refers to CSFs, then you may measure or evaluate the effects of your success, 
which refers to KPIs. Thus, CSFs should be usable and fit to a possible scenario in order to 
improve the activity (Koutsukouri et al., 2008). Similarly, identifying SSFs is the step prior to 
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CSFs. Before you start to determine the CSFs of your project, you must select the general 
indicators, which have different role in the activity and a different level of influence on the result of 
the activity. At the same time, the SSFs you identify should be those that can affect or become 
CSFs of the project. Thus, an extensive literature review and/or previous experiences in the area 
or topic under study are required to set the SSFs as accurately as possible. This approach is 
employed by Amaratunga et al. (2012) in the context of community-based post-disaster 
reconstruction projects in pre-construction stages. One more consideration is that of Design 
Quality Indicators (DQIs), which are used primarily by designers and aim solely to examine the 
building design and its quality from the perspective of users. When these theoretical approaches 
are considered as part of this study, it becomes clear how and why these steps should be taken 
(Figure 3).  

 

 
Figure 3: Steps of the approach in the current study to find the indicators influent (Source: Authors). 

As part of this process, it is also important to define the areas of assessment in order to help 
define direct, measurable, specific and adequate measurement tools. These areas of assessment 
will include the specific indicators. Within this context, Figure 4 shows the fundamantal features of 
the tool developed for this study. 

 
Figure 4: A triangle of measurement with identified features for this study (Source: Authors). 
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Selected indicators 
As shown in Figure 4, the indicator selection is based on measuring and evaluating the ‘ability of 
adaptation’ and ‘success of transformation’ from the perspective of rural dwellers living in the 
post-earthquake state-built permanent houses in the Eastern Anatolia Region of Turkey. Ability of 
adaptation or adaptive capacity is often linked to social vulnerability, where adaptive capacity 
refers to the potentials, and ability of adaptation refers to the results (Adger et al., 2004). Social 
vulnerability can be described in both individual and community-based contexts. The capacity of 
a society to cope with post-disaster problems not only depends on individuals’ or communities’ 
resilience, but also requires an economic and/or political dimension to be planned for by the 
authorities.  

Adaptation does not happen suddenly after an intervention. It is expected to increase 
gradually, or in the worst-case scenario, to decrease enough to create another minor/major crisis 
as an unexpected outcome. Unoccupied houses and migration are examples of negative 
outcomes of post-disaster housing programmes, and both have been widely observed in Turkey 
in recent years. In addition to the studies of Dikmen (2006) and Akinci and Dağıstanlı (2007), 
during pilot field study in the Van province for the current research, many unoccupied houses 
were observed among those reconstructed by the state after the earthquake in 1976 (Figure 5).  

  
Figure 5: The post-earthquake permanent houses built in 1976 in the province of Van, the owner had left the 

house in unknown date (Source: Authors). 

To prevent negative outcomes and to discover what accellerates adaptation, it is important for 
both researchers and authorities to revise the measurement indicators. To this end, it is important 
use previous studies in similar context for maximum benefit, to understand the different outcomes 
that might be anticipated in the field. 

In various fields, social vulnerability is examined based upon individual indicators, such as 
age, gender, members in household, education, income level, employability, tenure type, health 
status, nutrition, and insurance record. To place these indicators into a survey, it is important to 
understand their propositions and relationships to each other. For example, it is common to 
accept that elderly people over 65 are most vulnerable, while the accepted age group defining 
children changes from study to study. Due to regional and religion causes, generally women are 
accepted to be more vulnerable than men as a gender issue. Similarly, if a household covers a 
large family, it is accepted to be more vulnerable than a smaller family. Within this context, the 
linking of indicators will create a causal relationship between them. For example, education and 
employability, or income level, health status and insurance record have strong relationships in the 
consideration of vulnerability. In the case of an earthquake, if a family has lost their house due to 
collapse but has a good level of income and insurance protection to compensate their loss, we 
should consider them as particularly vulnerable.  

In the current study, social vulnerability is handled in four parts, alongside the general 
indicators above. The first section is about awareness regarding disasters, which starts with a 
question about participation in a programme or seminar raising awareness of hazard risk and 
disaster preparedness during the post-earthquake reconstruction process. This is invariably 
central to the discussion about increasing resilience and adaptation of the community affected. 
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Educating people theoretically in seminars or practically with demonstrations will increase their 
capacity to cope with disaster, and mitigate the impacts of disasters in future. The second section 
is about migration problems, and it mainly focuses on householders’ decision-making. Migration 
is seen by many in the context of Turkey as a temporary solution in the aftermath of an 
earthquake. However, it is essential to examine the associated issue due to the pre-existence of 
an internal migration problem from rural to urban areas, causing long-term regional disparities. 
For example, when an earthquake strikes a rural settlement in eastern Turkey, individual 
members of families tend to migrate to find a regular job and to support the rest of the family. In 
extreme circumstances, the entire family migrate permanently to re-establish their lives. Hence, 
to evaluate the impact of owning a post-earthquake permanent house, it is important to 
understand its role in the decision-making process of dwellers.  

The third section is about neighbourhood, and aims to examine social connectedness and 
its effect on individuals. Interaction between neighbours plays a vital role in the culture of rural 
living in eastern Turkey. Therefore, maintaining community cohesion in the new location will 
increase dwellers’ adaptation to the environment. The fourth and last section is about changes in 
daily life habits due to the layout of new house and the location of the settlement. It is presumed 
that a number of variables relate to the dwellers’ perception and this altered mentality may impact 
their abilty to adapt. As they start to compare their old and new environments, they may long for 
the old, and given a lack of adaptation they may arrive at a conclusion to abandon their rebuilt 
environment.  

Employability and level of income may appear as general indicators, but they form the 
basis of economic evaluation in adaptive capacity. When people have limited sources of 
livelihood, such as fishing, agriculture and animal husbandry, they are accepted as vulnerable. 
For example, during past earthquake experiences in eastern Turkey, when a barn collapses and 
causes losses in the animal stock of a family, they lose their livelihood and entire income source. 
In such scenarios, the state offers credits for people to recover their losses and to restart animal 
husbandry. However, some of those affected will attempt to entirely change their source of 
income and turn to employment that matches their skillset, education and experience. 

Particularly in post-disaster housing projects, long-term loans are crucial in terms of their 
effects on the monthly expenses of a family. In Turkey, post-earthquake state-built permanent 
houses are delivered with 20-year-long loans at no interest to dwellers. They require payment of 
monthly instalments. This is not a simple process for seasonal workers, or those who trade their 
animal stock at certain times of the year. These debtors have serious difficulties keeping up with 
monthly instalments. In addition, there are other expenses that cannot be disregarded, such as 
heating. Normally, in traditional rural life people living in the region do not pay for heating, instead 
burning wood and turd, which can be obtained locally. However, in rebuilt houses they need 
electricity or other fuel resources that require regular payment. Within this context, the economic 
evaluation has three sections entitled loans, livelihood and expenses.  

The section of loans aims to uncover the people’s perception for the house loans, 
including preference of other payment options, duration of loans, other financial resources, and 
worthiness of the house. In the section on livelihood; type of livelihood, loss of animal stock, 
continuity of pre-earthquake livelihood, and level of income in both pre-and-post earthquakes are 
the indicators selected to examine people’s economic stability. The section of expenses 
questions the type of heating and the level of essential expenses with close-ended questions, 
besides the expensiveness of heating, affordability for expenses, and expense comparison 
between the former and current houses based on personal perception. Since economic issues 
are a prominent cause of the migration problems observed in the region, it is important to unveil 
correctly the relationship between the indicators in these sections. Based on their significances, 
Table 1 lists the group of indicators selected and their frequency of examination in previous 
studies. 
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Table 1: The list of indicators selected for general information, social evaluation and economic evaluation based on 
previous studies (Source: Authors). 

General information 
Indicator Source 

Number of household members 

Mohapatra (2009), Behloul (1991), Zappettini (2001), Darkwa (2006), Ersan 
(2006), Korkmaz (2006), Orhan (2008), Demirli (2011), Inal (2008), Arslan 
(2009), Coskun (2005), Dikmen (2005), Enginoz (2006), Tercan (2008), 
Dagistanli (2007), Gur (2009). 

Number of children Ersan (2006), Korkmaz (2006), Orhan (2008), Inal (2008). 

Age group of family members 
Mohapatra (2009), Behloul (1991), Holland (2006), Ersan (2006), Korkmaz 
(2006), Orhan (2008), Arslan (2009), Coskun (2005), Enginoz (2006), 
Dagistanli (2007), Darkwa (2006), Dwyer et al. (2004).  

Education 
Mohapatra (2009), Ersan (2006), Korkmaz (2006), Orhan (2008), Inal 
(2008), Arslan (2009), Coskun (2005), Enginoz (2006), Demirli (2011), 
Dagistanli (2007), Gur (2009), Darkwa (2006), Tercan (2008). 

Type of occupancy 
Behloul (1991), Holland (2006), Ersan (2006), Orhan (2008), Inal (2008), 
Arslan (2009), Coskun (2005), Tercan (2008), Gur (2009), Dwyer et al. 
(2004). 

Duration of occupancy 
Behloul (1991), Holland (2006), Ersan (2006), Orhan (2008), Korkmaz 
(2006), Inal (2008), Coskun (2005), Dikmen (2005), Enginoz (2006), Demirli 
(2011), Darkwa (2006), Dagistanli (2007), Gur (2009). 

Earthquake experience Mohapatra (2009), Arslan (2009), Coskun (2005), Demirli (2011), Tercan 
(2008), Demirbas (2008).  

Level of damage in previous house Mohapatra (2009), Arslan (2009), Dikmen (2006), Tercan (2008), Demirbas 
(2008), Dwyer et al. (2004). 

Loss of family members Dikmen (2005), Enginoz (2006), Demirbas (2008). 
Post-earthquake temporary 
accomodation and its duration Mohapatra (2009), Tercan (2008), Demirbas (2008), CURBE (2010). 

Social evaluation 
Indicator Source 

Training attendance Mohapatra (2009), Tercan (2008), Dwyer et al. (2004), Amaratunga et al. 
(2012). 

Fear of earthquakes Tercan (2008), Demirbas (2008), Dwyer et al. (2004), Leersum and Arora 
(2011).  

Trust in seismic-resistance of the 
house Mohapatra (2009), Inal (2008), Dikmen (2005), Gur (2009), Tercan (2008). 

Temporary migration Mohapatra (2009), Tercan (2008). 

Decision-making for migration Dagistanli (2007), Demirli (2011), Tercan (2008), Demirbas (2008), Gok 
(1996), Gok et al. (1995). 

Knowing neighbours Behloul (1991), Ersan (2006), Demirli (2011).  

Relationship with neighbours 
Mohapatra (2009), Tercan (2008), Behloul (1991), Ersan (2006), Korkmaz 
(2006), Inal (2008), Coskun (2005), Dikmen (2005), Dagistanli (2007), 
Demirli (2011), Gur (2009). 

Feeling of normalisation Mohapatra (2009), Tercan (2008). 
Duration of disruption - 
Changes and difficulties in post-
earthquake life 

Behloul (1991), Demirli (2011), Tercan (2008), Darkwa (2006), Demirbas 
(2008). 

Perception and aspiration of former 
and current environment 

Arslan (2009), Coskun (2005), Dikmen (2005), Tercan (2008), Darkwa 
(2006). 

Economic evaluation 
Indicator Source 

Financial help from the state Mohapatra (2009), Dwyer et al. (2004), CURBE (2010). 
Completion level of house loan Tercan (2008).  
Duration and amount of house loan - 
Preference of other payment options - 
Worthiness of the house received Behloul (1991), Korkmaz (2006).  
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Table 1 (Continued): The list of indicators selected for general information, social evaluation and economical evaluation 
based on previous studies (Source: Authors). 

Source of livelihood  
Mohapatra (2009), Ersan (2006), Inal (2008), Arslan (2009), Dikmen (2005), 
Gok (1996), Gok (2001), Dagistanli (2007), Gur (2009), Tercan (2008), 
Buttenheim (2009), CURBE (2010). 

Loss of animal stock and its recovery Mohapatra (2009), Gok et al. (1995), Gok (1996), Tercan (2008), CURBE 
(2010). 

Being unemployed Gur (2009), Tercan (2008).  
Comparison of income level 
(pre-and-post disaster) Mohapatra (2009), Buttenheim (2009), Tercan (2008), CURBE (2010). 

Order of essential expenses Dagistanli (2007). 
Type of heating Mohapatra (2009), Tercan (2008). 
Expensiveness of heating Holland (2006), Korkmaz (2006). 
Affording essential expenses Mohapatra (2009). 
Increase in expenses Gok (2001), Mohapatra (2009). 
Spending on alterations Orhan (2008). 

Post-earthquake social and economical situations are invisible elements of adaptation, and 
generally they are formed as by-products of rebuilt physical environment. A post-disaster 
implementation is accepted as successful when both the level of occupancy and the satisfaction 
of dwellers are high (IFRC, 2012). However, dwellers’ satisfaction is not only linked to occupancy 
of settlements, but is also linked to various indicators that affect dwellers’ ability to adapt. There 
are two features of the physical environment in such project implementations; houses on an 
individual scale, and settlements on a community scale. 

Plan layout, size of house, size of interior spaces, number of spaces, number of floors, 
usability of spaces, interior heating and ventilating, quality of indoor air and humidity, cleaning 
and maintenance, type of construction, quality of interior and exterior materials, and workmanship 
are indicators examined in various studies. In the context of rural living in Turkey, some indicators 
are more critical than others, from a dwellers perspective. For example, Gok et al. (2007) reveals 
that the plan layouts did not please dwellers living in post-earthquake state-built permanent 
houses in the province of Erzurum, which were built in 2004. The reason behind this was that the 
barn was located on the ground floor of their residential unit. Most of the dwellers complained that 
smell and noise came from their barn into the house.  

Meanwhle, Gok (1995) reveals that the plan layout of houses and the number of rooms 
were unsuitable for families’ traditional living, while the size of windows caused a perceived lack 
of privacy. In addition, Dikmen (2005) found that the size of lot provided to dwellers in Çankırı 
was insufficient in terms of building additional units, such as barn and hayloft. Dagistanli’s (2007) 
study in Bingol province argues that the addition of an entrance and covering balcony or terrace 
using inadequately thin walls is the result of privacy needs not being met in the first place. 
Moreover, due to interior heating problems and harsh weather conditions, some dwellers in these 
settlements build supplementary stone walls around the outer walls. Two examples of post-
earthquake housing projects in the region are shown in Figure 6 and 7.  

 

           
Figure 6: The plan layout and view of the post-earthquake state-built permanent house – without alterations- in Bingol 

(Source: Dagistanli, 2007).  
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Figure 7: The plan layout and view of the post-earthquake state-built permanent house – without alterations- in 

Erzurum (Source: Gok et al., 2005). 

Building walls, adding or enlarging spaces, changing interior materials and using spaces for 
different functions are the consequences of adaptation. During the pilot field study of the current 
project, examples of these modifications were observed in the provinces of Van and Erzurum 
(Figure 8). In addition to residential unit, additional units, such as barn, hayloft and storage are 
important for dwellers in rural Turkey. When they receive a barn from the state, they may not be 
pleased with the size of the barn due to their large animal stock. If they do not receive a barn as 
an additional unit, they often rebuild it by themselves near to their houses.  

(a)   (b)  
Figure 8: The examples of modifications applied by the dwellers in the post-earthquake state-built permanent 

houses; (a) the province of Van, building and simple covering for entrance; 
(b) the province of Erzurum, an extension built by the owner as a depot (Source: Authors). 

Deciding where to locate or relocate affected communities is accepted as one of the most critical 
factors in dwellers’ adaptation. In the majority of Turkish cases relocation is preferred by the 
authorities in order to remove dwellers from exposure to hazards. Although the authorities make 
the decision to relocate, the success of relocation is mainly based on the participation those 
affected. According to the World Bank (2010), residents must be allowed to voice their 
preferences and needs during the palnning phase. Relocation may appear to be the easiest 
choice, however, topography, distance to centre, public and local service provision, 
transportation, infrastructure, site layout and orientation are only some of the factors affecting 
dwellers in a relocated settlement. 

These indicators may cause changes in dwellers’ daily life and their livelihood. For 
example, when the new location is farther away from a central area, public transportation must be 
provided to allow dwellers to go shopping. Similarly, if families are relocated away from previous 
schools they face considerable disruption. Incomplete or weak infrastructure may result in 
disruptions in the dwellers’ daily life. Grid layout of the settlement may raise privacy problems 
among dwellers (Figure 9). Social gathering places and playgrounds can be designed in the new 
settlements, but it is essential that dwellers still have sufficient land to continue agriculture 
(Ulubas, 1980). In addition, basic facilities must be provided such as schools, places of worship, 
health care facilities, post office and a small market. Within this context, location of personal lot in 
the settlement, location of the current settlement comparing to the former, distance to city centre 
and other public services, design of the settlement and outdoor facilities, and infrastructure and 
local public services are the indicators selected for this study.  
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(a)  (b)  

Figure 9: The grid-layouts of the post-earthquake state-built permanent housing settlements in (a) the village of 
Pasayurdu, Erzurum; and (b) the village of Hangedigi, Van (Source: Google Map).  

 
As a result of these physical, social and economic indicators, dwellers must come to an overall 
decision about their post-earthquake rebuilt environment during their adaptation period. These 
decisions consider their aspirations for the old, expectations from the new, and perceptions of 
both. Thus, in the development of a survey tool, a separate section entitled ‘overall evaluation’ is 
designed to examine this issue. For example, preference of living in a traditionally constructed 
house and comparing the old and the new was studied by Leersum and Arora (2011) for 
implementations in Pakistan, after the earthquake in 2004. They found that two-thirds of dwellers 
had already agreed to change their traditional construction practice. Over 80% of the respondents 
stated good level of satisfaction for the entire house, and two-thirds also mentioned they would 
have preferred the structural type of their new houses if they needed to build one in future. 

In addition, 60% of respondents stated they were able to control the decision-making 
process, while 25% said that this was partially true. Similarly, Onder et al. (2010) reveals that 
beneficiary participation is most effective on the level of satisfaction with the quality of interior 
spaces and psychological needs, rather than technical characteristics of the house. These 
studies also point towards the standard of living conditions pre-disaster and the impact on 
dwellers expectations post-disaster. Due to the political context in the region under study, trust in 
the state after implementation and the relationship between officials and dwellers are regarded as 
vital indicators, and rose to prominence during the pilot field study. The indicators selected for 
physical and overall evaluation and their appearance in previous studies are given in Table 2.  

Table 2: The list of indicators selected for physical and overall evaluations based on previous studies (Source: 
Authors). 

Physical evaluation 
Indicator Source 

Plan layout 

Behloul (1991), Zappettini (2001), Holland (2006), Darkwa (2006), Ersan 
(2006), Korkmaz (2006), Inal (2008), Coskun (2005), Dikmen (2005), 
Enginoz (2006), Tercan (2008), Dagistanli (2007), Gur (2009), Buttenheim 
(2009), Amaratunga et al. (2012), CURBE (2010), Gok et al. (1995), Hayli 
(2001), Onder et al. (2010), Gok (2011), Gok et al. (2007).  

Size of house and rooms 

Mohapatra (2009), Behloul (1991), Zappettini (2001), Holland (2006), 
Darkwa (2006), Ersan (2006), Korkmaz (2006), Inal (2008), Coskun (2005), 
Dagistanli (2007), Gur (2009), Onder et al. (2010), CURBE (2010), Demirli 
(2011). 

Size of windows 
Holland (2006), Gur (2009), Ersan (2006), Korkmaz (2006), Onder et al. 
(2010), Darkwa (2006), Dagistanli (2007), Gok et al. (1995), Dikmen (2005), 
Enginoz (2006). 

Size of private lot Darkwa (2006), Tercan (2008).  

Quality of interior materials 
Zappettini (2001), Holland (2006), Darkwa (2006), Ersan (2006), Korkmaz 
(2006), Onder et al. (2010), Dikmen (2005), Gok (1996), Gur (2009), Demirli 
(2011).  
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Table 2 (Continued): The list of indicators selected for physical and overall evaluations based on previous studies 
(Source: Authors). 

Direction of entrance and terrace Holland (2006), Ersan (2006), Enginoz (2006).  

Level of privacy Demirli (2011), Darkwa (2006), Onder et al. (2010), Ersan (2006), Behloul 
(1991), Korkmaz (2006). 

Easy cleaning Onder et al. (2010), Behloul (1991), Korkmaz (2006), Dikmen (2005). 

Heating and ventilating during winter 
Darkwa (2006), Holland (2006), Ersan (2006), Korkmaz (2006), Onder et al. 
(2010), Dikmen (2005), Hayli (2001), Gur (2009), Demirli (2011), Tercan 
(2008), Dagistanli (2007), Coskun (2005), Gok (2001). 

Location of dweller’s house Gok (2001), Korkmaz (2006), Onder et al. (2010), Dikmen (2006). 
Location of new settlement compared 
to former settlement 

Mohapatra (2009), Amaratunga et al. (2012), Inal (2008), Coskun (2005), 
Dagistanli (2007), Gok (1996), Gok (2001), Arslan (2009).  

Distance to city centre and other 
services 

Darkwa (2006), Demirli (2011), CURBE (2010), Ersan (2006), Behloul 
(1991), Korkmaz (2006), Onder et al. (2010), Coskun (2005), Enginoz 
(2006), Buttenheim (2009), Dagistanli (2007), Gur (2009). 

Design of new settlement and outdoor 
facilities 

Darkwa (2006), CURBE (2010), Demirli (2011), Gur (2009), Tercan (2008), 
Ersan (2006), Korkmaz (2006), Onder et al. (2010), Arslan (2009), Coskun 
(2005), Enginoz (2006), Hayli (2001), Inal (2008), Gok et al. (2007). 

Infrastructure and public services 
Mohapatra (2009), Behloul (1991), Coskun (2005), Buttenheim (2009), Gok 
(1996), Gok et al. (2007), Gok (2001), Hayli (2001), Dagistanli (2007), Gur 
(2009), Demirli (2011), Arslan (2009), CURBE (2010), Tercan (2008). 

Additional units owned Dikmen (2005), Gok et al. (1995), Gok (2011), Gok et al. (2007), Tercan 
(2008), Hayli (2001). 

Receiving an additional unit from the 
state Gok et al. (2007), Tercan (2008), Gok et al. (1995). 

Size and location of barn Dikmen (2005), Gok et al. (2007), Tercan (2008).  

Any alterations done 
Zappettini (2001), Behloul (1991), Demirbas (2008), Ersan (2006), Korkmaz 
(2006), Orhan (2008), Inal (2008), Dikmen (2006), Dagistanli (2007), Demirli 
(2011), Tercan (2008). 

Type of alterations Zappettini (2001), Behloul (1991), Demirbas (2008), Ersan (2006), Korkmaz 
(2006), Orhan (2008), Dikmen (2006), Dagistanli (2007), Tercan (2008). 

Reasons of alterations and anticipated 
alterations in future 

Zappettini (2001), Behloul (1991), Demirbas (2008), Ersan (2006), Korkmaz 
(2006), Orhan (2008), Inal (2008), Dikmen (2006), Dagistanli (2007), Demirli 
(2011), Darkwa (2006). 

Overall evaluation 
Indicator Source 

Overall satisfaction from the house 

Zappettini (2001), Demirbas (2008), Darkwa (2006), Behloul (1991), Tercan 
(2008), Ersan (2006), Korkmaz (2006), Inal (2008), Dikmen (2005), 
Dagistanli (2007), Demirli (2011), Gur (2009), Buttenheim (2009), Leersum 
and Arora (2011). 

Comparison between the old and the 
new houses 

Inal (2008), CURBE (2010), Dikmen (2005), Darkwa (2006), Coskun (2005), 
Tercan (2008), Gok (1996), Enginoz (2006). 

Preference of structural system and 
material 

Mohapatra (2009), Inal (2008), Dikmen (2005), Tercan (2008), Amaratunga 
et al. (2012), Leersum and Arora (2011). 

Level of expectations Darkwa (2006). 
Anticipated years to live in the same 
house 

Behloul (1991), Holland (2006), Korkmaz (2006), Inal (2008), Arslan (2009), 
Coskun (2005). 

Relationship with the officials Amaratunga et al. (2012). 
Trust in the state Amaratunga et al. (2012), Dwyer et al. (2004). 

Participation in decision-making Mohapatra (2009), Inal (2008), Amaratunga et al. (2012), Leersum and Arora 
(2011), Darkwa (2006), Gok (2011). 

Any issues to complain about Ersan (2006), Dikmen (2005), Dagistanli (2007), Darkwa (2006), Tercan 
(2008), Demirli (2011). 

Table 1 and 2 consider 30 related studies and cover 65 indicators to examine the adaptation of 
dwellers in post-earthquake state-built permanent housing projects in eastern Turkey. 20 of these 
studies are directly about disasters and post-disaster implementations, while 10 of them are 
related to regeneration projects and are in the context of POEs. Similarly, 20 of these studies are 
completed in various projects in Turkey while the rest are from different countries. 15 of the 
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studies are related to earthquakes and their impacts, while the rest are about different types of 
hazard, such as tsunami and flood. 
 
CONCLUSION 
The aim in conducting such diverse background research before preparing the required 
questionnaire for this study was to create a robust evidence base for the validity of the survey 
tool. The 30 studies that were considered cover a range of different standpoints, as discussed in 
this paper. It is clear that some indicators have been more heavily studies than others in previous 
studies. Physical evaluation indicators are the most commonly studied, while economic 
evaluation has the least precedent. This can be explained by the direct relationship between 
occupants and their built environment, which is often seen as the easiest to evaluate both for the 
researcher and the occupant by observing and experiencing it.  

As expected, the indicators related to the house and settlement are found to be in 
common in many studies, while more rural issues, such as size of private lot, level of privacy, and 
having additional units were difficult to uncover. When collecting the general information of the 
occupants, number of households, age group of the family, education level and duration of 
occupancy are the most common indicators. Interestingly, even though many of the studies 
considered are focused on disasters, indicators such as loss of family members and post-
earthquake temporary shelter issues are rarely studied.  

For social evaluation, the indicator of relationship with neighbours is most commonly 
examined. However, duration of disruption, which is one of the indicators selected for the current 
study, was not found in any previous study. This indicator was added based on pilot field study 
experiences. Similarly, the two indicators, duration and amount of the house loans and 
preference of other payment options were not found in previous studies. These indicators are 
directly linked to the housing policy in practice, but have additional impacts on dwellers’ financial 
status as well as motivation.  

All of these 65 indicators are shaped according to these 30 studies and pilot field studies. 
Some of the indicators were studied separately in these previous studies, or worded differently. 
The tool resulting from this process is designed to collect data regarding what dwellers think and 
how they feel at a certain point in time. Within the concept of evaluation, these 65 indicators are 
the Selected Success Factors (SSFs) for this study, and at the end of the research, some of the 
SSFs will become the Critical Success Factors (CSFs) of the implementations that are the 
determinants of positive adaptation among dwellers.  
 To conclude, the theoretical approach applied into this study for the selection of indicators 
aimed to specify which indicators are in general context, which indicators are more specific and 
which are unique to the ongoing research. In addition, certain results can be anticipated within 
the study. The causal relationship between indicators that the researcher aims to develop and 
display has emerged from extensive background work. Examination of the questionnaires of 
previous studies has enabled an appropriate structure to be designed for the survey and for 
questions to be communicated appropriately and statements made objectively. The tool design 
was undertaken with the greatest care to avoid researcher and participant bias. Ultimately, we 
desire that this approach to survey tool design presented in this paper may assist future 
researchers in related fields by providing a stating point for the measurement of adaptation in 
post-disaster reconstruction.  
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