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Abstract

:

This study examines the transformation in housing typology from low-rise to apartment buildings in the formal neighborhood of Kabul city. These formal neighborhoods were developed according to plans from 1978. The majority of these neighborhoods were designed with detached houses that had courtyards. Literature reviews, field visits, opinions of residents, and a planning organization provided data for this study. In this study, the transformation of housing in planned neighborhoods is analyzed in relation to their social and environmental impacts. Researchers determined how varying housing typologies affected residents’ health and quality of life in these planned neighborhoods. Initially, we assessed the physical characteristics of the study area and evaluated how much transformation volume is present in the study area. Second, we examined residents’ views of residential development and its impacts, as well as their daily lives. In order to identify the relationship between these two aspects, the study examined the characteristics of the area (variables) from the perspectives of privacy, natural light, shading, sound pollution, air pollution, and energy use. We used several criteria to evaluate the accuracy of the physical characteristics and the respondents’ opinions. Lastly, we provided some recommendations and solutions to improve the current situation.
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1. Introduction


1.1. Background


Housing is one of the most important needs for human existence, along with food, enabling us to satisfy our basic needs for work, life, and recreation [1,2]. It is widely acknowledged that housing is one of the most fundamental societal needs, affecting a person’s health, happiness, and productivity in many ways [3]. Housing is an exemplary expression of prosperity for a society and a determinant of health and wellbeing [4]. It is imperative that housing protects the self-esteem and value of human existence. While its importance cannot be underestimated, inadequacies in the supply are evident in many developing countries. In the world today, major demographic and socio-economic changes, technological advancements, and socio-political interventions have been instrumental in housing transformation [5,6,7,8]. In cities that have become centers of power, extensive development and exposure to more advanced urban development techniques led to the emergence of distinct trends [9]. Eventually, cities expand beyond their legal boundaries and their peripheries, violating the rules in order to accommodate rising populations [10,11]. Responding to the needs of urban populations presents a number of challenges, whether in terms of housing, transportation, energy systems, infrastructure, employment, or basic services. A residential structure generates a variety of externalities throughout its life cycle, and it has a significant environmental footprint [12]. After a structure is built, it continues to have environmental impacts through energy and water consumption, as well as waste and sewerage generation. The impacts can be realized through land and material consumption, energy consumption, and transportation activity. As a result, urban residents are exposed to a variety of environmental and social issues and problems [13,14,15,16]. The relationship between housing and the health of the public has become more diffuse. Housing remains a key social determinant of health [17]. The urban environment generates substantial amounts of waste, most of which remains unmanaged and becomes harmful to the health of people and ecosystems. Air pollution is a critical environmental concern and is responsible for 9% of global deaths and a variety of health problems [18]. Meanwhile, noise pollution is emerging as another major environmental hazard to public health. Constant exposure to loud noise has been linked to high blood pressure, sympathetic nervous system activation, and the release of unbalanced hormones [19,20]. As an environmental factor, ventilation has the potential to significantly improve urban air quality. However, reduced ventilation rates have been linked to respiratory infections in infants, as well as asthma and allergic symptoms in adults and children [21,22,23]. Similarly, residential buildings generate social issues that contribute to health problems as well. Crowding has been linked to psychological distress in women [24]. Homelessness and living in substandard, temporary housing have been linked to behavioral problems among children [25]. Poor housing conditions may lead to social isolation because occupants are hesitant to invite guests into their houses. Moreover, since high-rise buildings lack common areas, they can inhibit social interaction [26]. Substandard housing, therefore, plays a significant role in undermining human health. Therefore, housing is an important determinant of health, and substandard housing is a major public health issue [27,28,29,30,31,32,33]. The aforementioned problems are causing living conditions to deteriorate day by day.



Living conditions and health are topics that health researchers, policymakers, and the general public are all interested in. Living conditions are fundamental social determinants of health, according to an increasing number of studies [34]. The quality of living conditions has a significant impact on the health of residents. Physical and mental health are affected directly or indirectly by living conditions [35]. Infectious diseases, chronic diseases, nutritional deficiencies, and mental health problems can all spread due to poor living conditions [36,37]. Many studies have found that worsening living conditions have a negative impact on occupants’ health. Foster (1992) investigated the high living density in rapidly growing cities as a possible cause of epidemics such as plague [38]. Ineichen, 1993, investigated the relationship between housing conditions such as overcrowding or poor hygiene and diseases such as tuberculosis in the United Kingdom [39]. Lowry, 1991 also investigates the relationship between population health and housing [40]. Meanwhile, numerous studies are being conducted on housing factors and non-housing factors perspectives on housing conditions and health. Indoor air pollution and emissions from building materials were investigated as housing-factors issues, as were infestations, inefficiency of heating systems and insulation measures, or a lack of hygiene and sanitation amenities. Meanwhile, non-housing factors such as prospective crowding and noise related to house design and layout, as well as health, were investigated [41,42,43,44].



Kabul, the capital and primate city has also undergone extensive housing transformations in the last two decades. The transformation of houses was in direct correlation to population growth and unprecedented urbanization. Insufficient government policies and strategies, individual needs and the wants of higher-income groups, and a lack of resources to fight inappropriate construction led to the transformation of the planned residential district. In 2020, CSOIRA reported that Kabul’s urban population had reached 4.5 million [45]. Over 41% of the population of the entire country lives in the capital city [46]. As the population of the city grew beyond expectations, informal settlements grew horizontally around it. Meanwhile, the planned residential areas experienced illegal vertical development.



There is a variety of housing types in Kabul including courtyard houses (traditional), detached houses, apartment buildings, and houses on preserved hillsides and mountains [47,48]. In the period between 1964 and 1978, three Master Plans were developed, and technical assistance was provided in accordance with Soviet planning principles [49]. Based on these plans, a few districts were considered individual lots that could be developed as private houses. In these areas, low-rise residential housing was permitted, and detached houses were distributed to residents by the Kabul Municipality. Following a period of relative stability in 2001, planned residential districts were challenged by unprecedented growth. These plots were most commonly developed into apartment buildings. The development as a result of building substitution densified residential areas. Densification in developing-country cities faces numerous urban challenges, including severe housing conditions, infrastructure shortages, and an increasing number of squatters [50]. Vertical densification is more important in developing countries when growth rates are high, resulting in crowding and congestion. This model was also visible in Kabul, where densification caused by housing typology substitution put pressure on public spaces, activities, facilities, and public spaces. However, in developed countries, it is generally believed that densification is an important component of urban sustainability. Oyon et al. investigated the densification of Barcelona’s working-class suburbs between 1939 and 1980 [51], focusing on the replacement of single-family homes with multi-story buildings. Their research explains how such densification has caused social consequences, particularly in the areas of water, congestion, sewage, and infrastructure. However, compact city development has solved many of the problems that developed countries faced in the past.



In the wake of the appearance of apartment buildings in Kabul city, many detached house plots were negatively impacted. The residents had to deal with many issues related to the environment and social factors, which made living there uncomfortable. Today, the area is overcrowded, and basic needs are not being met as a result of the emergence of these apartment buildings. Residents of detached houses no longer receive as much sunlight as they did before. In addition, residents cannot comfortably enjoy their open spaces. The traffic stream is extremely congested and makes quite unpleasant sounds. As a result, planned residential neighborhoods with single-family lots (housing schemes) have lost their identity.



The scope of this study is limited to focusing on environmental and social issues resulting from the transformation of detached houses into Apartment buildings in Planned Residential Neighborhoods. Our study aims to analyze the impacts of transformation on aspects of social and environmental issues regarding the living condition of residents. In this regard, we evaluated the level of transformation of housing typologies. Furthermore, we examined the factors associated with the transformation of housing typology in these study areas. Meanwhile, we evaluated the perception of residents regarding their living conditions regarding environmental and social issues based on questionnaire responses. As a final step, we offered some suggestions for reducing the impact of these issues in the study areas.




1.2. Literature Review


In a society, one can discern the lifestyle through the distinctive features of the residential units, which are rooted in socio-economic and cultural characteristics [52]. Changes in habits often reflect changes in public and private behaviors, and built environments reflect the way society lives [53]. People’s perceptions of a place, their meanings attached to it, and their experiences of it are insights into how urban transformation affects citizens’ lives locally [54]. The houses’ changing shapes reflect the transforming socio-cultural structures of each specific era, and that transformed form of the house embodies the ideology of each era. [55]. A transformation can be defined as alterations, modifications, improvements, and changes. According to Tipple (1991), transformation is the process of altering or extending a dwelling using materials and technologies that are readily available [56]. A transformation, however, is described as the alteration of an entire building, resulting in changes to what is visible in various parts of the building [57]. Activities related to changes in housing ranged from redesigning the interior of a room and painting it to making structural modifications such as adding a room or even tearing down a building [58]. In the literature, several theories have been put forward to explain housing transformation. One such theory is the theory of housing adjustment. According to Morris and Winter (1975), people typically evaluate their housing conditions based on their family and cultural norms. This is because settlements are designed to meet the needs, social norms, and lifestyles of the people living there [59].



A variety of factors can influence the transformation of housing within a place. In particular, when the government has failed to provide housing for its citizens, especially those with low and middle incomes [60]. The transformation of urban housing is often coupled with a sense of desperation among low-income households [61]. Housing has also changed as a result of failing to incorporate traditional lifestyles and socio-economic characteristics. Moreover, personalization also contributes to transformation, although it is more prevalent in developed countries than in developing countries [62]. As it is clear, low-income households often remodel or expand their homes through alterations or extensions. This phenomenon is prevalent in most cities in developing countries. In some cases, owning a residence is a major catalyst for transformation and can help some people break the cycle of poverty [63]. In Kabul, such initiatives are also observed by private owners. As it is clear, transformation usually occurs over time. However, the Kabul transformation was rapid and was more of a replacement than an adaptation.



The evolution and transformation of housing in Kabul, as well as in other cities in Afghanistan and abroad, have been extensively studied by scholars. The historical perspective and traditional architecture of housing were researched by Hallet 1980, William B 1989, Kazimee 2002, Abdul Najimi 2016, Blackwell 2018, Umar Azizi 2019, and Sendi 2021 [64,65,66,67,68,69,70]. Pilar Maria 2018, Hidayat 2020, Walid Ayobi, and Ebrahimi researched the transformation of housing (traditional and modern) from a cultural perspective [71,72,73,74]. Studies by Sharifzei, et al. (2016), Vijulie 2021, Scholz 2021, and Khadour 2021 explored historical and contemporary housing revolutions from an affordability and sustainability perspective [75,76,77,78]. Gaubatz Piper 1999 and Nabizada 2012 examined housing transformation from processing, pattern, and mechanism perspectives, while Bashir 2019 explored it from a reconstruction, management, and participatory perspective [79,80,81]. Olubi studied the transformation of houses from the perspective of their physical and functional aspects [82]. Florence studied the relationship between housing transformation and livelihood outcomes [63]. Dundar analyzed the housing transformation from the viewpoint of its impact on the physical and social topography [83]. Makachia examined the development of housing through dweller-initiated points and strategies [84]. Researchers Michael et al. conducted research on urban transformation and its impacts on health. They examined how urban health and wellbeing are shaped by migration, mobility, racism, sanitation, and gender [85]. Reviewing the above pieces of literature gives us the result that a variety of studies has been conducted regarding housing transformation from different perspectives. As a result, we discovered that the majority of the prior studies studied housing transformation from an adaptive perspective. These studies, on the other hand, leave gaps in the examination of housing transformation from a replacement perspective of housing typology and its effects on the original housing typology.





2. Materials and Methods


District 4 is located in the center of the city as shown Figure 1. There are 369,455 residents according to Kabul Municipality, and most people who own transformed houses are from the middle to upper classes, while residents living in courtyard detached houses are from low to middle-income families. The district has a land area of 11.63 km2 of which 83.1% is the urban area located in the central part of the city [86].



In the course of our study, we discussed with the Kabul Municipality the availability of information and documents related to laws, regulations, and rules. In October 2021, aerial photographs and shape-files were collected, and some type of literature was reviewed until January 2022. The City Planning Department of Kabul Municipality provided a high-quality aerial photo of district 4. In addition, we also received rules and regulations regarding building a detached house from the Kabul Municipality Construction Permit Department. The study areas were mapped using the most recent enhanced and high-quality aerial photo of 2018. Additionally, we observed the field and took pictures of the buildings to update the features and elements of our map between January and February 2022. For physical feature analysis, a few characteristics such as the Building Coverage Area (built-up area) on a plot, the number of floors, and the typology of the buildings were considered during our physical element’s analysis. We also observed the construction materials to determine the quality of the buildings.



In the next stage, to gather information related to the environmental and social impacts, we targeted the residents of detached houses. These residents were affected by the emergence of apartment buildings. We developed a semi-structured questionnaire including general instructions, personal information, and specific questions about apartment buildings and their impacts on environmental and social aspects. During our field visit, we conducted a paper-based interview. Two surveyors were assigned to administer the questionnaires. All the aspects of the questionnaires were tested on a small group of students in advance. The area was selected based on the willingness of residents to contribute and participate (resident’s representatives’ sessions), security, accessibility, and consultation with the Kabul Municipality authorities. The degree of transformation of housing typology was the main reason we selected the study areas. Aerial photos and our observation of buildings in each part of district 4 led to specifying the level and degree of transformation. Our research team used a simple random sampling method to collect data on social and environmental issues from affected residents living in these areas. A total of 32 responses were received from individuals, while approximately 40 houses were surveyed. Table 1 clearly describes the processes, including categories, methods, sources, and when the activities occurred. In order to analyze the questionnaires related to environmental and social aspects, descriptive statistics were applied to frequency counts and percentages. Likert scale data analysis was used to determine the weight given to variables such as ventilation, natural light, shadow effect, energy consumption, air pollution, sound pollution, and privacy. Likert scales with numerical indexes provide an effective way to judge people’s opinions [70]. To analyze the resident’s satisfaction scores, (5), (4), (3), (2), and (1) were substitutes for strongly agree, agree, neutral, disagree, and strongly disagree. It was then divided by a total number of responses, which is 32, to obtain the satisfaction index. Then, it was divided by the total number of responses, which was 32, to obtain the satisfaction index.



To correlate the perceptions of the residents with the physical form of the houses in the study areas, impacts on the environment and social issues were classified into different types. For each type, there are specific conditions that indicate the intensity of the impact. In order to analyze all of the above issues, specific terms have been used that correspond to the actual condition. The plots were analyzed in relation to the areas around them. To simplify it, the impacts are divided into Satisfactory, Fair, and Critical Conditions:




	
Ventilation is calculated on the basis of existing apartment buildings around the detached house. According to the criteria, the building should have at least three sides left open in order to be considered in a Satisfactory Condition. As long as two sides of a plot of land are enclosed by an apartment building and the other two sides are free, that plot is categorized as being in Fair condition. In contrast, a detached home that is surrounded by apartment buildings on at least three sides is considered to be in Critical Condition.



	
Natural light, shadow effects, and energy consumption are evaluated based on available solar radiation from the east, west, and south. The effects of shade were studied in the morning, during the day, and in the evening. It is considered satisfactory if a detached house receives sunlight from at least two sides. In other words, the two sides of the detached house are not lined with apartment buildings. If only one side of the house receives sunlight, the condition of the single-family house is considered Fair. Detached homes may be classified as Critical if two or more sides are obscured by apartment buildings.



	
Sound pollution is analyzed based on where the houses are in relation to the streets. This is because traffic is responsible for most sound pollution. For this reason, we considered the types of streets when measuring the effects of sound pollution. The Satisfactory Condition is for detached houses to be found on dead-end streets, where there is no traffic outside but only the owners’ cars. In addition, they are not placed close enough to apartment buildings to hear sounds coming from human activity inside the apartments. Detached houses located on sub-main streets and not in direct view of apartment buildings are valued in Fair Condition. Among the detached houses most affected by sound are those located on collector streets. They are also being exposed to traffic sounds, human activities, and noise from crafting. Our assessment is based on the availability of streets, and the main street is not included.



	
Air pollution is evaluated based on NEPA; Afghanistan Environmental Protection Agency. The evaluation was based on the average of the main air pollutants as specified by the National Protection Environmental Agency: PM2.5 = 75 μg/m3, PM10 = 150 μg/m3, NO2 = 80 μg/m3, SO2 = 76 μg/m3, and O3 = 100 μg/m3.



	
Finally, a house has an acceptable degree of privacy if there are no apartment buildings surrounding it. Meanwhile, a house is considered in Fair Condition if it is not directly faced by apartments or if there are some apartments on the side of the house with head-level windows. On the other hand, a detached house surrounded by apartments would be rated as a Critical Privacy Condition.









3. Results


In the study, findings were derived from analyses of physical features, responses from households, and analysis of the responses to the actual conditions of study areas.



3.1. Examining Physical Forms


The analysis of the layout plan and number of stories of detached houses and multi-family dwellings in this article illustrates the transformation from detached houses to apartment buildings. Two study areas were selected for this purpose as shown in Figure 2. In addition, the typology of the buildings that Kabul Municipality specified for these were considered. The plots size is typical about to 300 square meters. The type of buildings which allowed to be built is detached houses. Based on Kabul Municipality typical plans, the building coverage ratio is about 40–50%. The residents can build a building in two floors based on construction perm it process.



Our study areas underwent many changes between 2018 and 2021. According to the observations we made in the study area, many apartment buildings emerged in Taimani and Parwan-2. Originally, these two areas were intended to be low-rise, detached courtyard houses, as shown in Figure 3.



Any other use of typology, on the other hand, must be approved by the Kabul Municipality Board. Despite this, many apartment buildings have been built to replace detached houses. Changes in housing typology led to significant changes in household numbers as well. Current condition of houses is shown in top view and three dimension in Figure 4 and Figure 5. Both areas of focus were intended to have 97 households in total. This quantity has since increased to 395. Taimani is home to 219 households, while Parwan-2 is home to 176.



According to our updated maps, 18 buildings in Taimani and 19 apartment buildings in Parwan-2 were identified in the study areas. The buildings that were transformed broke all the rules and regulations. In the case of the Building Coverage Ratio, both study areas were severely violated. However, when it comes to the number of floors, Parwan-2 is slightly superior.



According to Table 2, the number of floors is more ignored in Taimani. In general, both study areas accepted a large number of populations as a result of typology transformation. The houses are built of concrete and local materials as shown in Figure 6. Most of them are made of reinforced concrete, an expensive material, and were built recently according to our field visit photography as shown in Figure 7. This has virtually challenged the Kabul municipality to take immediate action. In order to understand better the impacts of these violations, in the next section, we discuss the perception of residents based on questionnaires.



To understand how much the areas have been densified, we must compare the density of our study areas before and after transformation. Both research areas cover 7.9 hectares. According to estimates, the family size is around 6.2 people. To calculate the previous time, 97 families lived in both study areas. There were 601 people living there, with a population density of 76 people per hectare. In comparison to the post-transformation period, 395 families result in 2449 people, which is a threefold increase. Based on current population, the density is approximately 310 people per hectare. Overall, the transformation increased population density as well as densified buildings.




3.2. Impacts of Housing Tranformation on Living Condition of Residents


Housing typologies transformation and violations of regulations have created a number of social and environmental problems. Following the emergence of apartment buildings, the number of households increased unexpectedly. The proliferation of apartment buildings in the study area has created negative impacts on the living conditions of residents. For this reason, we collected the opinion of residents through questionnaires. We targeted a total of 40 houses for our research; however, 32 houses supported us by giving their opinions.



3.2.1. Environmental Impacts


Ventilation


Natural ventilation contributes to the health of living spaces by ensuring adequate airflow through every room’s external opening. As the building has windows formed on the perimeter, wind can circulate through these areas. Buildings surrounding these houses obstructed their external openings, resulting in a lack of air inside the houses. Based on our questionnaires, only one-third of the houses in our study area can be ventilated normally. However, about 66% of these respondents’ houses rely on mechanical apparatus for ventilation. In addition to shortness of breath, constant headaches, and fatigue caused by inadequate ventilation, more than 59% of respondents indicated having experienced those symptoms as shown in Table 3.




Energy Consumption and Shadow Impact


Lack of natural light as a result of constant shadow and inadequate ventilation directly contributed to an increase in energy consumption. According to 56% of respondents, they have access to sunshine for less than 3 h during the day. The only time they see direct sunlight is during the morning hours, as indicated by their responses. As Kabul is cold in winter, the shading of these apartment buildings severely affects the residents’ quality of life. The lack of sunshine has led to double combustion for heating according to 47% of affected residents in these study areas. A number of these affected owners even tried to leave the area, but because of these impacts, the cost of the plot has dramatically decreased. The majority of those interviewed, on the other hand, said summer was hot because of airflow disruptions. It is impossible to live without air conditioning or other forms of cooling. In these study locations, cooling costs represent a burden for 47% of the affected households as depicted in Table 4. The rise of apartment buildings boosted heating and cooling costs while also causing major bone ailments. As a result of consecutive shadow effects, 59% of respondents express concerns about orthopedics.




Air Pollution


During the field visit, we learned that residents utilize coal and oak to heat their homes since electricity is scarce and gas is expensive. The heating system is decentralized, and different tools are used to heat the houses. In both study areas, these materials burned, adversely affecting the lives of the residents. The affected residents claim that the emergence of apartment buildings contributes to the maximum amount of smoke being emitted in winter. Moreover, public baths contribute to air pollution in large quantities due to burning tires and coal. They need to shut the windows frequently in the winter in order to avoid smoke coming into their houses. During the winter, when smoke is most abundant, they sometimes cannot see close distances, especially at night. In an analysis of questionnaire responses, residents stated that air pollution severely impacted their quality of life. Table 5 shows that 97% of residents suffer from respiratory diseases. Residents in both of the study areas were complaining about the deteriorating quality of life due to air pollution. Based on our survey, we found that only two houses in Taimani and one house in Parwan-2 use an air purifier which is not very common up to now. The rapid pace of housing transformation in the future will cause residents to suffer more without consideration.




Sound Pollution


We are constantly surrounded by noise, whether they are natural sounds such as bird sounds or human activities such as vehicles and crowds. The unwanted sound, however, can trigger anxiety and stress when it is loud and frequent. As a result of continued exposure to noise pollution, sensitivity increases, and human mood and behavior are affected negatively. Unfortunately, many residents in our study areas were also unsatisfied with the effects of the noises. These two study areas were supposed to be home to 97 families in total. However, because of changes to the housing typology, the number of families grew to 395. The most annoying sources of sound pollution, according to our site visit, are traffic noise, children’s voices, and human activity. As a result of our analysis of the questionnaires from these study areas, we have concluded that the noisy environment is present from eight in the morning until four in the evening. In the daytime, 88% of residents regularly close their windows to avoid noise entering their homes. Meanwhile, about 56% of them experienced temporal behaviors due to a noisy environment. Even so, about 18% of them had physical and verbal conflicts in these study areas as stated in Table 6.




Natural Light


Ignorance of setback rules and floor number increments distorts natural light, which is one of the most significant aspects of display, prestige, and mood. Based on our interviews, we found that 53% of respondents experienced visual discomfort due to a lack of natural light as shown in Table 7. Over half of these respondents use artificial light in their homes during the day. In addition, the shadiness of apartment buildings and the resulting daytime darkness caused about 56% of residents to feel fatigued and nostalgic. Eventually, this issue resulted in mental and visual impairment.





3.2.2. Social Impacts


Privacy Issues


Creating houses is a way to hide your personal views. The high level of privacy in a space promotes a sense of satisfaction among its occupants. As long as the parties respect each other’s rights, privacy is maintained. However, inadequate privacy provisions in rooms can cause social conflict and irritation among residents. In the study areas, the building height varies, and the proximity of the buildings makes most residents feel uncomfortable with their privacy being respected. Increased apartment construction led to an increase in the area’s population. As a result, the house lacks privacy within its rooms. In Table 8, you can see that 88% of residents have to continually pull down their curtains to hide their houses from their neighbors. In addition, these issues, residents say it is difficult to have normal family conversations because of the proximity of the buildings. Based on questionnaire results, we concluded that women and girls in outdoor spaces of detached houses cannot spend their time as they used to. This led residents to feel depressed due to a lack of access to outdoor space. Our realization has led us to realize that the current living conditions are not optimal for most residents in terms of privacy.



Stepping outside and enjoying their leisure time is difficult for women in Afghanistan’s conservative society. When there is a male partner, they tend to hang out. We spoke with several individuals about their access to parks and recreational amenities. Despite their availability, many respondents indicated that neighborhood parks and playgrounds were unsuitable for women and children. Parks are usually overcrowded and the view of inside is not protected. Non-residents from the local neighborhoods and from outside typically crowd the parks. Our inquiry into why this is happening discovered that the parks are managed by Kabul’s municipal government, which does not include the city’s people. The Kabul Municipality is now experiencing a human resource and technical labor deficit. As a result, they have a great deal of difficulty controlling the administration of parks and playgrounds.



Psychometric techniques are used to measure traits such as abilities, perceptions, and qualities in social science and educational studies. Resist Likert developed the Likert technique, which has gained widespread popularity. To assess attitudes, the scale provides a range of responses to a given statement or question [87]. In general, using this scale and the corresponding index number to measure people’s opinions is a reliable method. Thus, by using the Likert scale, we determined the frequency of responses to each question. Alternatively, a range of numbers, such as 5, 4, 3, 2, and 1, is assigned to indicate strongly agree, agree, neutral, disagree, and strongly disagree. Each frequency is multiplied by its value to obtain the result. To obtain the result, each frequency is multiplied by its value. Each frequency is multiplied by its value to obtain the result. The satisfaction index was calculated based on the results and the number of respondents. The satisfaction index for each question is calculated using the equation below.


  S a t i s f a c t i o n     T o t a l   S c o r e   W e i g h t e d   R e s p o n s e s   T o t a l    











Table 9 clearly shows the association between residents’ responses and social and environmental issues. The satisfaction indexes are the interpretations of the Likert scale results. The lowest satisfaction pointed are highlighted in red color. According to the results, air pollution has the lowest satisfaction rate among other questions. Following, privacy has the highest amount of disagreement, while sound pollution ranked third in terms of disagreement. Other elements, such as ventilation, energy consumption, shadow effects, and natural light, are positioned in the final step. The majority of questions received less for the required level of satisfaction. These variables were either neutral or in the domain of disagreement. Meanwhile, as observed in Table 9, respondents expressed their satisfaction with only a few questions. Therefore, we conclude that based on the opinion of the respondents, those who are living in detached houses are adversely affected by apartment buildings. As a result, we infer that, in the opinion of the residents, apartment buildings are detrimental to those who live in detached houses. Residents have major health problems as a result of the appearance of apartment buildings, and their quality of life has decreased. The perspectives of residents are critical to the accuracy of our research. On the other hand, we would assess the current environmental and social repercussions based on physical feature analysis. This would ensure the validity of our research and confirm the respondents’ opinions.







4. Analysis and Discussions


Apartment buildings are sprouting up all throughout the city. Less than 30% of the total urban area is constituted of planned resident districts. These areas were mostly designed and implemented in accordance with Russian Master Plans produced during the 1960s and the 1980s. District 4 was one of the city’s first residential districts, built according to the designs stated above. The design relied on a regular distribution system and detached housing. Moreover, three-quarters of the district’s land area is developed. The district is attractive due to its centrality and accessibility, as well as the affordable illegal apartments. An overwhelming level of urban growth resulted in multiple apartment buildings in these places. As a result, overcrowding, transportation congestion, building congestion, and a transformation in housing typology occurred. As a result of these challenges, several issues, including environmental and societal issues, have arisen. Poor ventilation, shadowing, air pollution, sound pollution, and privacy are just a few of the issues. Our paper’s time and capacity constraints precluded us from focusing on numerous additional concerns related to the rise of apartment buildings.



High-density residential ventilation is heavily influenced by urban morphology and street-to-building interaction. As wind circulates around and between buildings and built-up areas, it increases pedestrian comfort, thermal comfort, and pollutant dispersal [88]. Reduced wind velocity, urban heat, noise, and pollution all impede the urban environment [89]. As a result of reduced airflow between buildings, human health is being targeted. In our case, apartment complexes also obstructed airflow in the study locations. The wind hit most buildings from two sides or less. This indicates that the majority of detached houses have Fair to Critical Conditions.



Meanwhile, a building’s orientation, window ratio, and wall ratio all have an impact on energy efficiency. Urban energy consumption is widely acknowledged as an essential component of daily life and economic activity [90]. Buildings adjacent shade the residences in the targeted region, lowering cooling demand in the summer and increasing heating demand in the winter [91]. South-facing rooms receive a lot of sunlight in the winter. In the morning and evening, the east and west sides are the brightest. Because detached houses are bordered by apartment buildings, they generate long shadows during the day. Figure 8 shows how thoroughly the research areas were assessed in terms of the shadow effect. In the winter, the effects of shadow are closely tied to energy usage. At the same time, consumption is also strongly related to ventilation when the wind direction is blocked by apartment buildings. Therefore, energy consumption is considered in two cases, winter and summer. In addition, the material of the house also plays a role in heating and cooling costs. Reinforced concrete is made of metal and stone and these two materials are efficient conductors of heat. In our study areas, there are more affected houses made of reinforced concrete. Consequently, they suffer more from heating and cooling aspects. Another consequence of urbanization is an increase in noise pollution. Because cities’ land use is more prone to produce road traffic and other human activities, noise pollution has a severe influence on public health, particularly for urban residents [92]. Noise is psychologically annoying and can trigger strong feelings such as rage, disappointment, anxiety, and melancholy [93]. As a result of changes in the body system, long-term exposure to high-level noise damages the cardiovascular system, brain system, and endocrine system [94]. Our research analyzed this concern based on the types of streets and traffic.



As the population grows, food production, transportation, and housing demand may increase, which could further contribute to air pollution [95]. The issue of air pollution is one of the most pressing concerns for residents. Almost all respondents expressed concerns regarding air pollution. In our research, we also found that apartment building owners complain about pollution during the winter. We, therefore, evaluated the air pollution of both study areas based on the report of the National Environment Protection Agency (NEPA) [95]. This report indicates that their focus was on the main air pollutants (PM2.5, PM10, NO2, O3, and SO2) according to Table 10. In addition, we also considered the Average National Standards for Air Quality in Kabul city [96] according to their evaluation, which was conducted in two districts around our study areas in February 2021. All the above pollutants were higher than the NEPA standard. The report confirms that the responses are accurate and match the report of the National Environmental Protection Agency. For this reason, we gave air pollution a Critical condition evaluation mark.



According to various definitions, privacy is mainly the need for space for visual, physical, and psychological separation [97]. In essence, privacy serves three main functions: limiting social interaction, developing strategies for managing it, and maintaining identity [98]. The uncontrolled construction of urban areas often results in many problems, including the difference in building heights, and the close proximity of buildings, especially in developing countries. We researched privacy in the context of unexpected buildings that were constructed at varying heights and distances.



As a result of the above evaluation, we were able to categorize the effects of various issues on detached house conditions into different categories as illustrated in Figure 9. In Figure 10, the type of impact on a detached house is shown. Type-A, for example, indicates that all variables such as ventilation, natural light, energy consumption, shadow impact, noise pollution, and privacy are marked with negative marks. Likewise, the B-type received the second-lowest score for these variables after Type-A. Therefore, Type A and B are determined to be in Critical Condition. The effects of these issues are classified as Type C when three or four of the aforementioned variables are acceptable to the residents. However, Type D and E have consensus from residents in no fewer than five variables. Determining the number of variables determines the types of impacts as shown in Figure 10. There are many subtypes embedded in each type, based on the similarity and closeness of effects. Depending on where the detached houses are located in relation to apartment buildings, they are classified into these sub-types.



Table 11 and Table 12 summarized the findings from both study areas, taking into account Figure 9 and Figure 10. The issue of the impact of apartment buildings on detached houses is clearly stated. As shown in Table 10, the majority of houses in Taimani are of types A and B. As a direct consequence, the majority of detached houses in our study area are in Critical Condition. The status of two detached houses in the same table is now Fair and is heading toward Critical, as shown in light blue. Table 11 in Parwan-2 depicts the impact of apartment buildings on detached houses. Nearly half of the houses are classified as Type A or Type B, according to an analysis. However, 50% of the houses were rated as being in acceptable condition. Based on the current rate of development, the Satisfactory Condition is likely to worsen to a Fair Condition in the coming years. The most major issue, according to our analysis of the variable effects, was air pollution. Noise pollution came in second and privacy came in third. Residents in both study areas provided fair to good marks to other variables. The parties’ privacy and identities are protected as long as they respect each other’s rights. At last, the emergence of apartment buildings has a significant impact on both study areas.



Based on Table 13, the results of the above tables indicate that these issues are significant in study areas. We discovered that our study areas were most influenced by the factors that had the lowest scores. A Type-B assessment earned the highest scores for both Poor (X) and Moderate (∆) with 54 and 37, respectively. There is no Good(O) score for Types A and B. However, Type-C also achieved moderate to poor scores. This type has a higher incidence of mutations than Type-B. Our evaluation gave Type-D the mark of Good (O) score of 47. Based on all of the factors that have the greatest impact, the Critical condition obtained the highest score. The Satisfactory Condition takes second place, while Fair Condition take the last place.



The results of each study area are shown separately in Table 14. Taimani has a lower satisfaction rate than Parwan-2, according to our physical analysis. In both study areas, however, the number of residents who are satisfied with the minimum condition is similar. Meanwhile, our physical inspection revealed that there are more houses in Taimani with Fair conditions than in Parwan-2. Three houses are classified as being in Fair Condition, two in Taimani and one in Parwan-2. Even so, since the level of satisfaction in Parwan-2 is nearly 10% higher than in Taimani, Critical Condition is lower. Our research discovered that both study areas in District 4 are vulnerable; however, the northern area is the most likely to be impacted.



We can confirm that the residents’ concern about the critical condition is accurate based on the physical analysis and our findings. The identity of these areas as low-rise housing areas has been lost. Despite the fact that these areas were preferred for our study, District 4 and all other residential neighborhoods confront the same challenges. Current trends in housing development appear to suggest that the issues will get worse in the future. In such a case, early intervention against apartment building developments in low-rise residential neighborhoods is truly unavoidable.



This study has enormous practical significance. The emergence of apartment buildings increased the number of housing units from 97 to 395. The difference between the actual number of houses in the back and the current number is approximately 295. Consequently, there was overcrowding and heavy building congestion in the study area. However, it also caused numerous environmental and social issues. The transformation of the housing typology from a replacement perspective has left half of the area in critical condition from a health and living standpoint.



To conclude, overpopulation, pollution, and the use of fossil fuels are just a few of the ways humans harm the environment. Human interactions with the environment have resulted in climate change, land degradation, air pollution, poor ventilation, and housing congestion. This environmental transformation is the result of people meeting their own needs. Drilling holes, building dams, and constructing new houses can all have a significant impact on the environment, either positively or negatively. Hammond in 1995 [99] theoretically justified this relationship between human activity and the environment. As a result of this interaction, human health is impacted by polluted air and water, degraded services, and a number of other factors [100]. As a consequence of our research, we have concluded that housing transformation has a profound impact on society. These adjustments (Morris and Winter, 1975) may make a substantial difference to our living and health conditions.




5. Recommendations and Suggestions


Our entire housing typology must be preserved in planned residential neighborhoods in order to limit problems in planned neighborhoods. Despite the existing laws and regulations, detached houses may still be converted into apartments in the future. Besides these laws and regulations, it is imperative to pay attention to the actors and stakeholders involved in the enforcement of construction projects. According to our investigation, buildings are currently monitored, inspected, and enforced by just one organization, the Kabul Municipality. Recent figures indicate that there are too few engineers overseeing and inspecting the construction work in Kabul compared with the number of houses. We learned from our interview with Kabul Municipality officials that about 40 engineers are responsible for monitoring and checking residential buildings. Kabul’s urban area consists of 359,178 residential plots, out of which 291,948 need to be checked by monitoring officers (Kabul Municipality). As a result, a large number of construction activities cannot be monitored due to a shortage of monitoring officers. Therefore, it is essential to involve many stakeholders to reach the goal of monitoring demand. For this very reason, there is a huge need to change the top-down model to a bottom-up one. Engineering Associations and Residents’ Councils (Gozar Assembly and Community Development Councils) are suitable from both a technical and a social perspective. By including these stakeholders, rules and regulations can be enforced more easily, as well as responsibilities can be shared more equally. Furthermore, because the neighbors will be impacted, they should be a part of the decision-making process. As part of the agreement, owners should be obligated to comply with rules and regulations. In addition to the above points, the following could also prevent the transformation of housing typology:




	
Land uses rules and regulations should be revised based on the current situation. In addition, zoning plans with detailed specifications should be prepared to control the development in every district of Kabul city.



	
To prevent the further emergence of apartment buildings in the study areas, residents’ councils should be part of decision makers for construction permit issuances. In this case, the violation of the construction rules shall be minimized.



	
To obtain more effective results from involving stakeholders, Kabul Municipality should provide some awareness programs such as training, workshops, and installing informative billboards in residential neighborhoods.



	
In order to discourage the further practice of apartment buildings in the planned residential districts, taxes should be increased and the disallowed floors should be confiscated.








Some solutions to the above problems can only be applied in specific cases; however, to reverse the situation, the source of the problem must be removed. One solution is to reverse the main layout in the study area based on the primary design in a detailed plan. The main layout of the study area should be based on the cul-de-sac streets, as shown in the detailed plan. In this case, the green stripe returns to its original shape. Therefore, a significant area for recreation and other uses will be provided.



The space can also provide children with a specific area to play, and the sound they create will be concentrated in a specific area. Such a space may be helpful for houses that do not normally receive direct sunlight during the day. The width of the green stripe in Figure 11 should be approximately 25 m. These types of green strips are frequently included with detailed plans for the city of Kabul.



Meanwhile, to reduce smoke that contributes to air pollution, the quantity of emissions from a heating system could be reduced through the use of a filtration system. It is critical to remove wood particles and charcoal smoke from the air. This can be achieved by deploying an effective filtration system for the removal of small particles. In apartment buildings, in particular, filtration systems have the potential to reduce the amount of smoke leaving the building.



Privacy as an important social issue is difficult to address. Most of the zones planned around Kabul are designed according to the detailed plan concept. One of the strictest rules in the past was to keep the interior of the house out of sight. As apartment buildings started to emerge, it became evident that those rules were not as intended. Today, any changes to the area would not make a significant difference. As an alternative, residents may install invisible windows to block the view of the inside of the apartments during the day. A little relief might come from the municipality of Kabul by applying human-headed window restrictions on the direct sides of the buildings.



At the same time, residents still need to use artificial lights to reduce their visual discomfort. Kabul benefits from plenty of sunshine, allowing the installation of solar panels on rooftops. Renewable energy sources remain the most effective way to meet the growing demand for electricity [101]. Momand’s research indicates Afghanistan has the highest solar energy capacity in South Asia [102]. As a result, solar energy is the most efficient form of supplying artificial light and reducing wood and coal combustion. Residents’ health and living conditions could be improved somewhat by the aforementioned solution. However, removing the impact will only be possible if the cause of the problem is removed.




6. Conclusions


Uncontrolled urbanization leads to chaotic development, particularly in underdeveloped countries. Kabul, as the capital, was also affected by urban development, which resulted in a transformation in housing types. In the last two decades, apartment buildings in low-rise residential zones increased in 1970 Master Plan-based planned neighborhoods. The transformation of houses as a result of building substitution densified residential areas. Building substitution resulted in the transformation of houses, which further densified residential areas. Kabul city’s densification faced numerous urban challenges, including severe housing conditions, infrastructure shortages, and an increasing number of squatters. The appearance of these apartment buildings caused overcrowding, air pollution, traffic congestion, and an increase in sound pollution. Kabul’s planned residential areas experienced densification as a result of vertical housing transformation. This resulted in a scarcity of many resources as well as increased pressure on public spaces, activities, facilities, and public spaces. The situation had a significant impact on the living conditions in the study areas, both indoors and outdoors. As a result of the transformation of houses into apartment buildings, a number of environmental and social issues have arisen. Residents’ health suffered directly as living conditions deteriorated. Infectious diseases, chronic diseases, nutritional deficiencies, and mental health issues all spread as living conditions deteriorate. Our examination of the physical shape of the research areas allowed us to gain a better understanding of the study areas’ precise situation. Following that, we solicited feedback from the residents to assess the impact of the housing transformation on their quality of life. Their health complaints were accompanied by diseases such as respiratory, orthopedic, asthma, headaches, fatigue, and mental and visual impairments. We established several criteria to better determine the relationship between a physical aspect and residents’ opinions. Based on our criteria, we classified the issue’s impacts into three categories: Critical, Fair, and Satisfactory. According to our findings, more than half of the houses are in critical condition. To avoid the construction of additional apartment buildings, it is critical to focus not only on laws and regulations, but also on their enforcement. As a result of our findings, we have proposed some solutions that may help to mitigate the impact of these issues.




7. Research Limitation


Our research has some limitations that must be acknowledged. A larger sample area would have been advantageous. It was extremely time consuming and tedious to reach out to residents and reach an agreement on questions and research. Another critical point is that we have been unable to reach all planned residential neighborhoods due to security concerns. We enquired paper-based questions instead of online questions and interviews due to a lack of internet access and knowledge. Authorities were overburdened and non-supportive of our research. We were unable to select additional sampling areas due to financial constraints. Due to sensitive cultural reasons, we were not permitted to take photographs or conduct research from within. A lack of policies, rules, and regulations pertaining to our study hindered our research.




8. Direct of Future Research


Opportunities for future research are abundant. Our study was concentrated on planned areas; we encourage other researchers to also include an informal settlement in their study. Future research could be focused on also other environmental issues including water pollution, wastewater treatment, solid waste management, and others as a result of housing transformation. Our study contributed to helping other researchers understand the condition of detached houses. However, studies could be performed on the living conditions of the transformed buildings. Researchers can also conduct research on other aspects of issues, such as cultural and religious aspects. In particular, future research should seek to improve the satisfaction of residents in the areas by finding comprehensive solutions to the current situation.
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Figure 1. Location of the study area, source: Kabul Municipality; (a) Afghanistan and location of Kabul Province; (b) Kabul Province and Kabul city; (c) District 4: a central district in Kabul city. 
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Figure 2. Aerial photos of study areas; (a) Parwan-2: a study area located in southern part of district 4; (b) Taimani: a study area located in northern part of district 4. 
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Figure 3. Existing types of buildings layouts in Study Areas; (a) detached house scheme designed for low rise residential neighborhoods; (b) transformed scheme of houses with single type apartment buildings and multiple apartment buildings. 
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Figure 4. Current Condition of Study Areas and Surveyed Houses: (a) Parwan-2; (b) Taimani. 
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Figure 5. Three-Dimensional Version of Current Condition of Study Areas and Surveyed Houses: (a) Parwan-2; (b) Taimani. 
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Figure 6. Housing Material in Study Areas: (a) Parwan-2; (b) Taimani. 
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Figure 7. Field survey photography: (a) Parwan-2; (b) Taimani. 
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Figure 8. Shadow impact analysis projection of study areas: (a) morning times; (b) noon times; (c) afternoon times. 
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Figure 9. Categorizing of issues based on single impacts. 






Figure 9. Categorizing of issues based on single impacts.



[image: Urbansci 06 00045 g009]







[image: Urbansci 06 00045 g010 550] 





Figure 10. Categories for location layout of living environmental and social influences. 
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Figure 11. Structure layout differences; (a) focused map road; (b) detailed plans designed in late 1970s; (c) aerial photograph. 
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Table 1. Data Collection Methods.
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	Categories
	Methods
	Sources
	Dates





	
	1.

	
Documents, Records and Related articles






(Laws and regulations, Statutes, Master plans and Detail Plans, Shape files)
	
	
Reviewing



	
Examining





	
	
Kabul Municipality



	
Websites,





	October 2021

January 2022



	
	2.

	
Physical Features Analysis






(Plot and Building Layouts, Quality of Housing, Building Height, Floor Count, and Types of Housing)
	
	
Digitalization by ArcMap and AutoCAD



	
Observing through measurements, sketches, and photography





	
	
Kabul Municipality,



	
Field Survey





	January 2022

February 2022



	
	3.

	
Living Condition






(Impacts of social and environmental factors on daily life)
	
	
Questionnaires



	
Interviews





	
	
Field Survey





	January 2022

February 2022
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Table 2. Statistic of Transformed Houses in Study Areas.
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No

	
Content

	
Taimani

	
Parwan-2

	
Total






	
1

	
Number of Plots

	
53

	
44

	
97




	
2

	
Total Transformed Houses

	
18

	
19

	
37




	
3

	
Households

	
219

	
176

	
395




	

	
Rules and Regulations

	
Considered

	
Ignored

	
Considered

	
Ignored

	
Total




	
4

	
Building Coverage Area

	
0

	
18

	
1

	
17

	
35




	
5

	
Number of Floors

	
6

	
12

	
9

	
9

	
21




	

	
Housing Material

	
Concrete

	
Local

	
Concrete

	
Local

	
Total




	
6

	
Interviewed Houses

	
10

	
8

	
8

	
6

	
32




	
7

	
Study Area

	
40

	
13

	
31

	
13

	
97
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Table 3. Ventilation Status.
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NO

	
Ventilation

	
Taimani

	
%

	
Parwan-2

	
%

	
Total

	
Yes (%)






	
1

	
Can you normally get ventilation in your house?

	
4

	
22.0

	
7

	
50.0

	
11

	
36.0




	
2

	
Do you use mechanical apparatus to ventilate houses?

	
14

	
78.0

	
7

	
50.0

	
19

	
64.0




	
3

	
Have you ever experienced any illness (asthma, fatigue, headaches) due to lack of ventilation?

	
13

	
72.0

	
6

	
43.0

	
19

	
58.0




	

	
Total Respondents

	
18

	

	
14

	

	
Frequency N = 32
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Table 4. Status of Energy Consumption and Shadow Impact.
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NO

	
Energy Consumption and Shadow Impact

	
Taimani

	
%

	
Parwan-2

	
%

	
Total

	
Yes (%)






	
1

	
Did the shadow effects increase your heating cost during the winter?

	
8

	
44.0

	
7

	
50.0

	
11

	
47.0




	
2

	
Did the exterior openings blockage increasing cooling cost during summer?

	
8

	
44.0

	
7

	
50.0

	
19

	
47.0




	
3

	
Have your experienced illness(orthopedic) due to lack of sunshine?

	
13

	
72.0

	
6

	
43.0

	
19

	
58.0




	
4

	
How many hours the sun shining in your houses?

	
11

	
61.0

	
7

	
50.0

	
18

	
56.0




	
(In case of less than 3 h)




	

	
Total Respondents

	
18

	

	
14

	

	
Frequency N = 32
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Table 5. Air Pollution Status.






Table 5. Air Pollution Status.





	
NO

	
Air Pollution

	
Taimani

	
%

	
Parwan-2

	
%

	
Total

	
Yes (%)






	
1

	
Does air pollution due to local material combustion affected quality of your life in winter?

	
18

	
100.0

	
14

	
100.0

	
32

	
100.0




	
2

	
Have you ever been ill from air pollution? (Respiratory diseases)

	
18

	
100.0

	
13

	
93.0

	
19

	
97.0




	
3

	
Do you use air purifier for your house?

	
2

	
11.0

	
1

	
7.0

	
3

	
9.0




	

	
Total Respondents

	
18

	

	
14

	

	
Frequency N = 32
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Table 6. Resident Response to Sound Pollution.
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NO

	
Sound Pollution

	
Taimani

	
%

	
Parwan-2

	
%

	
Total

	
Yes (%)






	
1

	
Do you close windows to decrease the sound pollution due to over-crowdedness during the day?

	
15

	
83.0

	
13

	
93.0

	
28

	
88.0




	
2

	
Have you experienced harsh temper and debates with neighbor due to noisy environment?

	
4

	
22.0

	
2

	
14.0

	
6

	
18.0




	
3

	
Does the noisy environment affect your mentality and health?

	
10

	
56.0

	
8

	
57.0

	
18

	
56.0




	
4

	
What time of the day do you feel much noisy?

	
10

	
56.0

	
12

	
86.0

	
22

	
71.0




	
(In case of 8–16 pm)




	

	
Total Respondents

	
18

	

	
14

	

	
Frequency N = 32
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Table 7. Responses of Residents to Natural Light.
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NO

	
Natural Light

	
Taimani

	
%

	
Parwan-2

	
%

	
Total

	
Yes (%)






	
1

	
Does emergence of apartment buildings affect your visual discomfort?

	
10

	
56.0

	
7

	
50.0

	
17

	
53.0




	
2

	
Do you feel fatigue and nostalgic due to lack of natural light?

	
11

	
61.0

	
7

	
50.0

	
18

	
56.0




	
3

	
Do you switch on artificial light during the daytime?

	
10

	
56.0

	
8

	
57.0

	
19

	
56.0




	

	
Total Respondents

	
18

	

	
14

	

	
Frequency N = 32











[image: Table] 





Table 8. Residents view regarding privacy.
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NO

	
Privacy

	
Taimani

	
%

	
Parwan-2

	
%

	
Total

	
Yes (%)






	
1

	
Do you often pull you curtains to hide the house from neighbors?

	
15

	
83.0

	
13

	
93.0

	
32

	
88.0




	
2

	
Is it possible for you to use the open space in your house conveniently?

	
7

	
39.0

	
7

	
50.0

	
14

	
44.0




	
3

	
Can you talk and make conversation with your family conveniently due closeness of buildings?

	
8

	
44.0

	
6

	
50.0

	
14

	
44.0




	
4

	
Have you experienced any depressed due to privacy issue?

	
10

	
56.0

	
8

	
57.0

	
18

	
56




	

	
Total Respondents

	
18

	

	
14

	

	
Frequency N = 32
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Table 9. Analysis of residents’ opinion based on Likert scale.
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Variables

	
Strongly Agree

	
Agree

	
Neutral

	
Disagree

	
Strongly Disagree

	
Liker Interpretation




	
Likert Scale Score

	
5

	
4

	
3

	
2

	
1

	
Weighted Total

	
Satisfaction Index




	
4.3–5

	
3.5–4.2

	
2.7–3.4

	
1.9–2.6

	
1–1.8






	
Ventilation

	
Q1

	
0

	
48

	
18

	
24

	
2

	
92

	
2.88




	
Q2

	
0

	
36

	
9

	
38

	
1

	
84

	
2.63




	
Q3

	
0

	
28

	
15

	
38

	
1

	
82

	
2.56




	
Energy Consumption & Shadow Effects

	
Q4

	
0

	
56

	
21

	
22

	
0

	
99

	
3.09




	
Q5

	
0

	
20

	
24

	
38

	
0

	
82

	
2.56




	
Q6

	
0

	
20

	
24

	
38

	
0

	
82

	
2.56




	
Q7

	
0

	
36

	
15

	
36

	
0

	
87

	
2.72




	
Air Pollution

	
Q8

	
0

	
0

	
0

	
28

	
18

	
46

	
1.44




	
Q9

	
0

	
36

	
9

	
34

	
3

	
82

	
2.56




	
Q10

	
0

	
116

	
0

	
6

	
0

	
122

	
3.81




	
Sound Pollution

	
Q11

	
0

	
12

	
3

	
56

	
0

	
71

	
2.22




	
Q12

	
0

	
72

	
24

	
12

	
0

	
108

	
3.38




	
Q13

	
0

	
28

	
21

	
36

	
0

	
85

	
2.66




	
Q14

	
0

	
24

	
12

	
44

	
0

	
80

	
2.50




	
Natural Light

	
Q15

	
0

	
12

	
36

	
34

	
0

	
82

	
2.56




	
Q16

	
0

	
36

	
15

	
36

	
0

	
87

	
2.72




	
Q17

	
0

	
36

	
12

	
38

	
0

	
86

	
2.69




	
Privacy

	
Q18

	
0

	
0

	
0

	
44

	
10

	
54

	
1.69




	
Q19

	
0

	
56

	
36

	
10

	
1

	
103

	
3.22




	
Q20

	
0

	
56

	
39

	
10

	
0

	
105

	
3.28




	
Q21

	
0

	
32

	
18

	
36

	
0

	
86

	
2.69




	
Q-Question
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Table 10. Air pollutants status.
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	Pollutants
	ANAQS (Avg.)
	NEPA
	Period (h)





	PM 2.5
	75 μg/m3
	272 μg/m3
	24



	PM 10
	150 μg/m3
	344 μg/m3
	24



	NO2
	80 μg/m3
	147 μg/m3
	24



	SO2
	50 μg/m3
	76 μg/m3
	24



	O3
	100 μg/m3
	123 μg/m3
	8







ANAQS: Afghanistan National Air Quality Standard NEPA; Afghanistan Environmental Protection Agency.
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Table 11. Result of Taimani Analysis.
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Taimani Project




	
No

	
Affected Plots

	
Plot Position

	
Building

Material

	
Issues




	
Front

	
Back

	
Left

	
Right

	
Ventilation

	
Natural Light

	
Shadow

Effect

	
Energy

Consumption

	
Air Pollution

	
Sound

Pollution

	
Privacy






	
1

	
3

	
Str+DH

	
Open

	
Str+DH

	
Ap.Bd

	
Local

	
O

	
O

	
O

	
O

	
X

	
X

	
∆




	
2

	
5

	
Str+DH

	
Open

	
DH

	
DH

	
Concrete

	
∆

	
O

	
O

	
O

	
X

	
X

	
X




	
3

	
6

	
Str+DH

	
Open

	
Ap.Bd

	
DH

	
Local

	
∆

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
4

	
11

	
Str+Ap.Bd

	
Ap.Bd

	
Ap.Bd

	
DH

	
Local

	
X

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
5

	
13

	
Str+DH

	
DH

	
DH

	
Ap.Bd

	
Concrete

	
O

	
O

	
O

	
O

	
X

	
X

	
∆




	
6

	
15

	
Str+DH

	
DH

	
DH

	
DH

	
Local

	
∆

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
7

	
19

	
Str+DH

	
Ap.Bd

	
Ap.Bd

	
Str+DH

	
Local

	
∆

	
∆

	
X

	
X

	
X

	
X

	
X




	
8

	
21

	
Str+DH

	
DH

	
DH

	
Ap.Bd

	
Concrete

	
O

	
O

	
O

	
O

	
X

	
∆

	
O




	
9

	
25

	
Str+DH

	
Ap.Bd

	
Ap.Bd

	
DH

	
Concrete

	
∆

	
X

	
X

	
X

	
X

	
X

	
X




	
10

	
27

	
Str+Ap.Bd

	
Ap.Bd

	
Str+DH

	
Ap.Bd

	
Local

	
X

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
11

	
29

	
Street

	
Ap.Bd

	
Ap.Bd

	
DH

	
Concrete

	
∆

	
O

	
O

	
O

	
X

	
X

	
∆




	
12

	
31

	
Str+DH

	
DH

	
Ap.Bd

	
DH

	
Local

	
∆

	
O

	
O

	
O

	
X

	
X

	
∆




	
13

	
34

	
Str+DH

	
Ap.Bd

	
DH

	
DH

	
Concrete

	
∆

	
∆

	
∆

	
X

	
X

	
X

	
∆




	
14

	
36

	
Str+DH

	
DH

	
Ap.Bd

	
DH

	
Local

	
O

	
O

	
O

	
O

	
X

	
X

	
∆




	
15

	
38

	
Str

	
DH

	
DH

	
DH

	
Concrete

	
X

	
X

	
X

	
X

	
X

	
X

	
X




	
16

	
42

	
Str

	
DH

	
Ap.Bd

	
DH

	
Concrete

	
∆

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
17

	
45

	
Str

	
DH

	
Ap.Bd

	
Ap.Bd

	
Local

	
∆

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
18

	
51

	
Str

	
DH

	
Ap.Bd

	
DH

	
Concrete

	
∆

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
Str-Street, DH-Detached Houses, Ap.Bg: Apartment Buildings

	
Poor

	
X

	
Type A (Critical)

	




	
Type B (Critical)

	




	
Moderate

	
∆

	
Type (Fair)

	




	
Good

	
O

	
Type C&D (Satisfactory)
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Table 12. Result of Parwan-2 Analysis.
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Parwan-2 Project




	
NO

	
Affected Plots

	
Plot Position

	
Building Material

	
Issues




	
Front

	
Back

	
Left

	
Right

	
Ventilation

	
Natural Light

	
Shadow Effect

	
Energy

Consumption

	
Air Pollution

	
Sound Pollution

	
Privacy






	
1

	
1

	
Str+DH

	
Ap.Bd

	
Str+DH

	
DH

	
Concrete

	
∆

	
O

	
O

	
O

	
X

	
∆

	
∆




	
2

	
3

	
Str+DH

	
DH

	
DH

	
DH

	
Local

	
∆

	
∆

	
∆

	
∆

	
X

	
O

	
∆




	
3

	
5

	
Str+DH

	
Ap.Bd

	
DH

	
DH

	
Local

	
O

	
O

	
O

	
O

	
X

	
∆

	
∆




	
4

	
7

	
Str+DH

	
Ap.Bd

	
DH

	
DH

	
Local

	
O

	
O

	
O

	
O

	
X

	
∆

	
∆




	
5

	
13

	
Strt+DH

	
DH

	
Ap.Bd

	
DH

	
Concrete

	
∆

	
X

	
∆

	
∆

	
X

	
X

	
X




	
6

	
16

	
Strt+Ap.Bd

	
DH

	
Ap.Bd

	
Ap.Bd

	
Local

	
X

	
X

	
∆

	
X

	
X

	
X

	
X




	
7

	
21

	
Strt+DH

	
DH

	
Ap.Bd

	
DH

	
Local

	
O

	
O

	
O

	
O

	
X

	
X

	
∆




	
8

	
24

	
Str+DH

	
DH

	
DH

	
Ap.Bd

	
Concrete

	
O

	
∆

	
X

	
∆

	
X

	
X

	
X




	
9

	
26

	
Str+DH

	
DH

	
Ap.Bd

	
Ap.Bd

	
Concrete

	
X

	
X

	
∆

	
∆

	
X

	
X

	
X




	
10

	
30

	
Str

	
DH

	
DH

	
Ap.Bd

	
Concrete

	
X

	
X

	
X

	
X

	
X

	
X

	
X




	
11

	
33

	
Str

	
Ap.Bd

	
Ap.Bd

	
Ap.Bd

	
Concrete

	
∆

	
x

	
x

	
x

	
X

	
X

	
X




	
12

	
37

	
Strt+Ap.Bd

	
DH

	
DH

	
Ap.Bd

	
Local

	
∆

	
∆

	
∆

	
∆

	
X

	
X

	
X




	
13

	
40

	
Strt+Ap.Bd

	
Ap.Bd

	
Ap.Bd

	
DH

	
Concrete

	
O

	
O

	
O

	
O

	
X

	
X

	
∆




	
14

	
42

	
Strt+Ap.Bd

	
DH

	
DH

	
DH

	
Local

	
O

	
O

	
O

	
O

	
X

	
X

	
∆




	
Str-Street, DH-Detached Houses, Ap.Bd: Apartment Buildings

	
Poor

	
X

	
Type A (Critical)
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Table 13. Total issues results.






Table 13. Total issues results.





	

	
Name

	
O

	
∆

	
X

	
%

	
Condition






	
Type

	
A

	
0

	
0

	
14

	
100.0

	
Critical




	
B

	
0

	
37

	
54

	
59.3




	
C

	
0

	
10

	
11

	
52.4

	
Fair




	
D

	
47

	
21

	
23

	
25.3

	
Satisfactory




	
E

	
5

	
1

	
1

	
14.3




	

	
Total

	
52

	
69

	
103

	
46.6
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Table 14. Result of Study Areas.






Table 14. Result of Study Areas.





	Condition
	Taimani
	%
	Parwan-2
	%





	Satisfactory
	7
	38.9
	7
	50



	Fair
	2
	11.1
	1
	7



	Critical
	9
	50
	6
	43



	Total
	18
	100
	14
	100
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file8.jpg





media/file13.png





media/file12.jpg





media/file18.jpg
Satisfactory

L H- H- HHHP

|
T T T T
T s

' SIS
e






media/file9.png
Legends

| Detached
Apartment

B Strcets
® Interviewed Houses






media/file14.jpg
& Tl





media/file20.jpg
i

o
e Bt

- liliil lﬂ\ii\liliil

" llL!lL(HHh !b[!j
| B






media/file23.png
Fas -

(a) (b)

Kabul's detailed plans are designed with a large number of Col de sac
streets and various green strips for different purposes. Children's safety
and the interruption of traffic flow were considered to be the primary
purposes of col de sac streets. These green strips were often used as

recreational areas by residents of these neighborhoods.






media/file5.png
Courtyard Detached House

-50%)

Second Floor

(a)

.t
b i

Elevation

Single

Multi-Apartment Bldg.

Single

Apartment Bldg. ﬁ Apartment Bldg.

‘ il!Il]fF‘ |

gunfin

£ M

. ﬁ- ]|

* o[ m

Upper Floors Upper Floors Elevation
(b)

Multi-Apartment Bldg.

1

0oooo

L

—_—
—
—_—
—

Elevation






media/file19.png
Legends

- Detached Houses
B Apartment Buildings
» No-sunshine

. Sunshine
—p Wind
- Street

Ventilation
Energy Consumption

Natural Light
Shadow Effects
Energy Consumption

Satisfactory

beie

'ITII'

o _ o

Critical

e

Sound Pollution

{F

Dead-end

ﬂf

Sub-Main street

AR

Collector Street

Privacy

o

-

= |e-

Il





media/file15.jpg





media/file2.jpg





nav.xhtml


  urbansci-06-00045


  
    		
      urbansci-06-00045
    


  




  





media/file11.png
——— Plot Boundary

[ ] Concrete
- [Local Material
. Streets

o
T
c
)
o0
Q
—

b)

(

(a)





media/file6.jpg





media/file1.png





media/file16.png
[ —

r ) == r ' ==
(a) JFMAMIJ AS OND  0643A Noon 04:41 PM JFMAMIJ AS OND 0648 A6 Noon 04:41 PM

MHaon

’ . _— [ — ' o—
(b) JFMAMJI J AS OND  06:48AM 04:41 P T —

’ _
J FMAMIIT A SO NJ 1] 0642 Ahd Maan 04:41 P





media/file10.jpg
Legends
[ Concrete
[ Local Material

— Strects
——— Plot Boundary

(@) (b)





media/file7.png
B A partment houses
Detached houses
Green area
— S (rCC1S
Plot Boundary
(b) = ——— Project Boundary






media/file3.png
0.24
e e ———— {lometers

0.16

0.08

0.04

B e ——T e — Kilometers

(b)

)

a

(





media/file22.jpg
@ ®)

Kabu's dtied plrs s dsged i  rge b of Gl de s
PN S———
e et ot s e cosiee o b he prmry
e o e de sa s, T e svps v o ik &5
ecestionst s by resdntsof s neghboroods






media/file17.png
—— . h—

e I _-Hr— I 4P
(C) J FMAMJI J A S OND 06:48 A Noon 04:41 PM J F M A M J J A 5 0O ] 0648 2hd MNoon 0441 Phd






media/file4.jpg
Fint Floor  Second Floor

[r——

[]=]=]e]=}

oooo

Bewien





media/file0.jpg





media/file21.png
o






