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Abstract 
The laissez-faire housing market and the demand for housing makes decent living environments increasingly out of reach 
to low-income communities. The phenomenon is especially extreme in Hong Kong, where the high cost of living gives rise 
to Subdivided Units (SDUs) – a type of micro-apartment rental flat that has been divided from a single unit into multiple, 
self-contained households of approximately 10-20sqm. SDUs in Hong Kong could be considered as a form of urban slums 
for underprivileged communities. However, as a result of their internalised form, they are largely invisible to the public 
eye. The low-income communities living in these households – including those with two or more family members – face 
daily challenges living in overcrowded spatial conditions. When combined with the temporary nature of SDUs as a type 
of transitional housing, the occupants’ adaption of space becomes critical to their quality of life. This paper investigates 
the marginal living condition in SDUs through graphical spatial studies of 180 units in a focused district in Hong Kong. 
The research explores how occupants adapt to confined and temporary spaces, as well as how small spaces and privacy 
issues affect the living patterns of people in SDUs. Adopting and reinterpreting the graphical analysis of Alexander Klein, 
the study reveals the existing habitation patterns of the occupants in relation to zoning, circulation, spatial interaction, 
and geometric quality of space. The analysis reveals the necessary qualities to enhance the residents’ adaptability in 
marginal living conditions, and the need for minimum standards to protect the habitability for affordable housing. The 
result of this research could be used to inspire policymaking for affordable housing, emphasising developmental 
strategies with human-centred considerations for marginalised living environments for the underprivileged communities. 
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Introduction 
Located in old tenement houses in dense urban areas characterised by their small living areas, subdivided 

units (SDUs) could be considered as a form of urban slums in Hong Kong. Past scholar research on SDUs has 

focused on aspects including size, cost, air quality, health, hygiene and fire safety (CSD, 2016; Wong, 2018; 

Cheung, 2019; Leung and Lai,2020). However, little focus has been placed on how inhabitants adapt to these 

spatial conditions.  This paper focuses on the aspect of adaptation and presents a method of analysis by 

adapting the graphical method of Alexander Klein. The graphical analysis reveals how the morphology of 

SDUs relates to the occupant’s living by studying the habitation through circulation, space, geometric 

qualities, and zoning to provide an objective description of the spatial problems in extreme living conditions. 

The analysis brings out the criteria for designing adaptable and habitable minimum living spaces. 
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Background  
For the last decade, Hong Kong has been the most unaffordable city to live in (Demographia, 2021). The 

laissez-faire housing market in Hong Kong and the demand for low-cost housing in the private sector helps 

to give rise to SDUs – a type of rental flat divided from a single unit into multiple, self-contained households. 

Depending on the quality of the subdivision, subdivided homes may be crowded, dangerous due to fire 

hazards, and lack sufficient daylight and ventilation (Wong, 2018), with a median floor area of 5.3 sqm per 

capita(CSD, 2016).  

SDUs and Adaptability 

SDUs are a form of transitional rental housing, with almost half (48.3%) of households relocating at least once 

every three years. Residents in SDUs are mostly low-income workers and Economic immigrants from 

mainland China moving between SDUs until they are allocated to public housing, which takes 4.7 years on 

average. As of 2016, 92,700 SDUs have been recorded in Hong Kong, with 209,700 inhabitants (CSD, 2016). 

The name “subdivided units” derives from the way a landlord takes an existing apartment and divides it into 

two or more smaller units to be rented to different households to make a higher rental profit. The units are 

usually situated in old tenement houses typically six storeys height, located in the older districts undergoing 

urban redevelopment. Individual units are accessed through the main door of an apartment, which leads to 

separated self-containing units with independent kitchens and bathrooms, offering more privacy than 

sharing facilities. The median floor area of SDUs is 10sqm and usually with an average household size of 2.3 

persons(CSD, 2016). 

 

Existenzminimum and Alexander Klein 

The strong demand for affordable housing in Hong Kong has aspects comparable to post-war Germany. 

Following World War I, a strong need for affordable housing arose from the housing shortages for the working 

class. The demand led to a search by German architects for new housing standards to ensure the minimum 

quality requirements for living. The social context drove the topic of Wohnung für das Existenzminimum 

(dwelling for the minimum level of existence) in 1929 II CIAM in Frankfurt, defining new architectural qualities 

for the living spaces as a socioeconomic discussion, especially for the housing problem of lower classes.  

Extending from the Existenzminimum discussion, German Architect Alexander Klein developed scientific 

evaluation and design methodologies between the mid-1920s and the early 1930s as “a means of objective 

substantiation of the hitherto subjective appraisal” (Klein,1927a). Klein’s method evaluates spatial 

perception and movement of occupants; it optimises spatial organisation predominantly in the floor plan, 

intending to enhance relationships between household members and maximising household performance. 

The method takes care of the physical recovery of the occupants as well as the psychological peace. In other 

words - the ‘spatial wellbeing’ that concerns society in the design of nowadays post-pandemic housing. 
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Klein’s method helps reinforce the “aspiration to avert the perceptual cluttering in small spaces” 

(Lueder,2017), one of the critical problems to the minimal condition of SDUs in Hong Kong. The graphical 

methods were used as both an analytical tool and a design tool, this paper will focus on how it can be adapted 

for SDUs as the former. Klein’s method has been subject to “polemic and indictment of Ideology” due to 

garble translations and applications of the German method by various architects and critics and has not been 

widely adopted(Lueder,2017). Nevertheless, the method had inspired many interpretations and is influential 

to the architectural field and worth re-examining in a different context in Hong Kong, where the balance of 

humanistic spatial quality and cost-effectiveness in housing could be further established.  

Methodology  
The data in this study was obtained through the Home Modification Project of Domat Limited, a not for profit 

spatial agency co-founded by Mark Kingsley and the author. The low-income families living in SDUs from the 

project are mainly located in Sham Shui Po, one of the densest and most vibrant neighbourhoods in Hong 

Kong subjected to urban decay. Most sample families were with one or more children and on the waiting list 

for public housing. 

There are two stages to the analysis. Stage 1 adapts Klein's "Method of Successive Increments" (Klein, 1928a) 

and compares the sample of 180 unit plans on a graph incrementing width on one axis and depth on the 

other. The diagonal along the grid, according to Klein, indicates units balancing hygiene and cost-

effectiveness in construction. Those above the diagonal were neither cost-effective nor hygienic, and those 

in the lower half were hygienic but not cost-effective due to excessive length (Klein, 1928a). The width is 

defined using the façade with more windows as this indicates the provision of lighting and ventilation in 

SDUs, comparable to the width defined by Klein as that parallel to the street. 

Three groups of plans are then extracted, (A) extreme width with minimal depth and (B) extreme depth with 

minimal width, and (C) equal proportion in width and depth, with three samples from each group studied 

further using Stage 2 "Graphical Method". A comparison between the same group is also reviewed to 

evaluate the size difference with the same spatial proportion. The inhabiting family combination comprises 

two adults with at least one child, demonstrating the habitation complexity with two generations. 

The Graphical Method evaluates the quality of spaces by studying the movement and perception of 

inhabitants (Leuder, 2017). Each plan is analysed through 6 graphical methods providing a detailed level of 

analysis of the internal conditions of the unit whilst allowing the findings of each unit sample to be compared 

with other samples. There are six analysis adopted from Klein’s methods (Klein,1928b) as follows: 

1. Pathway 
2. Traffic Route 
3. Free Area 
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4. Shadow on Floor 
5. Eye-level Plan 
6. Spatial Sequence Outlines 

Results and Discussions  
180 unit plans are mapped based on the “Method of successive increment” in Figure 1. Due to the duplication 

in similar sizes, only 81 unit plans are shown on the graph. The interior area of units ranges from 

approximately 5-29sqm, the depth ranges from 1.5m to 9.5m, and the width ranges from 1.5m to 11.5m. 

Comparing with the unit sizes of Klein’s study, the depth and width range from 8.5m to 12m and 7.7m to 

12.2m, respectively, with the area range from 65-145sqm. The scale difference shows that the SDUs in Hong 

Kong are much more extreme forms of small apartments compare to the condition that Klein suggested in 

1928. 
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Figure 1. Selection of samples from the Depth and Ratio graph generated from “Method of Successive Increment” of 

Subdivided units 

The samples are identified as A) extreme width (case 119, 264, 258), B) extreme depth (case 152, 113, 266) 

and C) equal proportion in width and depth (case 283, 279, 277). One case from each group with a similar 

area, approximately 24-28m2, are selected for comparison (case 113, 258 and 277).  

Due to the limitations of this paper, the discussion will focus on the findings in the pathway analysis, traffic 

route analysis and free area analysis. 

Pathway Analysis 

A long-shape plan is more difficult to adapt than a square-shape plan with a similar area due to space lost in 

circulation and a high number of pathways intersections. The adaptability is low in the extreme small unit, as 

indicated by the reduction of path length to turn ratio and proportion of traffic area.  

Long-shape plans (A & B groups) have a higher number of intersections and overlaps, demonstrating an 

impossibility of simultaneous undisturbed experience of the main living activities: cooking - eating, sleeping 

– washing and working — resting (Klein, 1928b)(Figure 2). Single corridors limit path alternatives, shaping a 

condition that cannot be changed through the rearrangement of furniture. Square plans comparatively have 

fewer intersections (Figure 3).  However, when the area decreases, the ratio of path length to turn is 

significantly reduced from 2:1 to 1:1(case 283). A large number of turns in a short traffic route represent 

repeated acceleration and deceleration efforts in turning the body, hence difficult for users to adapt to the 

space. 

   

 

 
 

Figure 2. The pathway analysis of Case 119. Figure 3. The pathway analysis of case 277(left) and smallest 
square unit 283(right) on the same scale. 

Traffic Route Analysis 

The long-shape plans tend to form a single trajectory circulation using long corridors to connect separate 

rooms. The corridors are long and narrow, located in the active traffic areas, there is no space available for 

furniture to be placed along the corridor. The narrow corridor does not serve any function other than 

circulation, losing usable area and thus reducing adaptability for the occupants (Figure 4). Since space is 

scarce in SDU, the family in case 264 has tried to appropriate and maximise the use of the space by adding 

hangers and thin racks as storage for clothes and shoes (Figure 6), making the space even tighter. Bathroom 
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objects along the corridor further introduce safety hazards, hygienic concerns, conflicts, and nuisances in 

daily circulation.  

 
 

 
 

Figure 4. Case 264 traffic area analysis. Figure 5. Case 277(Left) and 283(Right) traffic area analysis. 

  

  

Figure 6. Photograph showing corridor in case 264 Figure 7. Photograph showing living room space in case 277. 

Square-shape plans tend to have the furniture arranged around the edges of the rooms with circulation 
concentrated in the centre. The traffic area is shared with other activities and can complement the living 
room. The selected case 277 (Figure 3&5) shows that compared to the corridor present in case 264, the 
spatial condition provides more freedom for the family to locate their furniture and adapt to the 
environment. Furniture such as foldable tables, stackable plastic chairs, fridge and shelving, could be 
arranged around the edge to provide more gathering space in the middle of the room. The definition 
between circulation and program becomes expandable when circulation space allows multipurpose use. 

As the area decreases, however, in case 283 (figure 5), the active traffic area at the centre of the plan starts 
to intersect with other activities at the perimeter, potentially increasing the disturbance to the users 
passing through and annoys those seated for other activities, which could cause family conflicts. 

The traffic area indicates the possibility of adapting furniture to space; square plans tend to gather free 
space, resulting in more options to layout major pieces of furniture, such as rearranging the bed, which 
allows flexibility in the zoning of the unit. In the long-shape plans, the dimensions of interior rooms and the 
traffic area dictate how the bulky furniture could be placed, providing only a little freedom to adapt by 
occupants. 

 

Free Area Analysis 

There is a lack of continuity of free area for the sample units. The free spaces in long-shape plans are 

fragmented and with jagged profiles, unable to group spaces efficiently to form a common room. In case 119 
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(figure 8), the linear corridor space becomes the primary free space and is too segregated to use for 

circulation. The narrow shape restricts the allowance for free movement and activities; there is no common 

room space for the family. The occupants and visitors could only line up along the corridor during meetings, 

affecting the performance of effective communication. Narrow rooms dictate how furniture is placed, and 

the remaining space is difficult to adapt (Figure 10).  

 

 

 

Figure 8. Case 119 free area analysis. Figure 9. Case 277(left) and 283(right) free area analysis. 

    

Figure 10. Photograph showing bedroom in case 119 Figure 11. Photograph showing living area in case 283. 

The square-shaped plan with the equivalent area (Figure 9) shows a larger concentrated area as a common 
room, which receives good daylight when paired with shadow analysis. As the area decreases, the proportion 
of free space in relation to the overall useable area is significantly reduced, for instance, from 66.1% in case 
277 to 53.8% in case 283, resulting in fragmented and disturbing space. Figure 11 shows the close proximity 
of the kitchen counter, toilet area and the bed area; when the activities are occupied simultaneously, there 
is no free area left between the functions.  

Conclusions  
The study shows that Alexander Klein’s graphical methods are valid tools to describe SDU’s living conditions. 

It reveals adaptability and habitation problems, including space lost in circulation, disturbance in living 

functions, inflexibility for furniture, narrow shapes, lack of concentrated free spaces, cluttered environment 

and unhygienic crossing of functions. The graphical method shows hints that adaptability is significantly 

reduced when the conditions of the unit go beyond certain size and proportions, as shown by the extreme 

small plan example. 

Although there were indictments and criticisms on Klein’s method as a symbol of functionalism, the studies 

in SDUs show that Klein’s criteria and method have incorporated fundamental human-centred design 

qualities that the SDUs lack. Establishing minimum standards for low-income housing is often a controversial 
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argument, with the fear of further exploiting the working class if adopted as a de facto maximum provision. 

The study argues that it is necessary to provide control on the living spaces in order to protect a reasonable 

level of adaptability and wellbeing for the occupants, especially in the context of Hong Kong, where housing 

demand and supply is driven by profit-making intent in the laissez-faire market condition. 

The graphical method of analysis could be further developed to fit the modern context, incorporating societal 

changes and technological advancement as well as the post-COVID new way of living, where living, working, 

child care and virtual communications may require updated forms of arrangement at home. The preliminary 

findings in this paper shall be further investigated to define design standards to make small dwellings designs 

more habitable. Design criteria such as geometric ratio control, pathways and turns, and programmatic 

arrangements could influence policy and regulations. In the long term, the research strives to secure better 

living conditions for individual homes and provide a fair and inclusive basic living standard for the general 

public towards developing a healthier and more sustainable city.       
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