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ABSTRACT

Satisfaction surveys for housing units in Brazivéahown low levels regarding the
service areas inside the units (kitchen and lausgaces). In many cases, the poor
quality of built environment is a consequence oértnoking user’s value-based
requirements. This paper presents the results oéseaarch conducted with an
objective to identify and comprehend service spaEssgn inadequacies. We used
qualitative methods of data collecting and analgzinrsuch as interviews,
observations, physical and photographic surveys.réhults presented can be used as
inputs to the funding agencies’ evaluation on hogigirojects, as building standards
for regulatory agencies, and as new standards Her development of housing
products; which will contribute to improve techridainctional and spatial quality of
such buildings.
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INTRODUCTION

The current programs of housing provision initiatim Brazil set financial limits that
demand more rigorous control of costs and proditgtifrom the construction

companies. Often the cost control is reversed dioinished technical, functional
and spatial quality of the buildings. This indisaimate or ill-considered reduction in
quality, in turn, leads to low levels of user dattsion.

Satisfaction surveys that consider value-addindha@asing products in Brazil
(Costa et al. 2008, Sampaio et al. 2009) highligimtong the problems related to
architectural design, a constant dissatisfactioth wervice areas (kitchen, laundry
and other spaces for service activities) in thduatad houses. This result is recurrent
in diverse standards of enterprises, not limitedrti's of smaller area or those aimed
to low income families. However, it's in this lashse that the results are the worst,
also considering the inadequacy of equipments dedifpr such units’ standards.

The study was delimited for projects that comprehessidential units geared for
families with income of approximately U.S. $ 775&@700 per month.

Despite the verification of dissatisfaction regagithe service areas in housing,
studies had not advanced to the identification ssués that could induce such
dissatisfaction nor to the proposal of improvememid solutions to these issues. It is,
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however, necessary to convert the data obtaineshtisfaction surveys and post-
occupancy evaluations into design inputs.

From this, the present research aims to identi§ygeinadequacies in the service
areas inside housing units, setting up the basisdo design guidelines proposals
that allow improvement of housing quality, basedos concept of value generation
for the client, as suggested by the principles @& Thinking. According to Lean
Construction and TFV theories, the value of promuctaspects can only be defined
by the client, as the satisfaction of their needd expectations is the main goal of
production in all its stages. However, it is in tdesign phase that customer
requirements are captured and where the conceptlaé becomes the most relevant.
Therefore, this research seeks to understand edlgethe design factors that
contribute to the users’ dissatisfaction.

Surveys of built environment evaluation are plaftmmajor role in the diagnosis
of contemporary housing production situation in #lrand its relation to the final
client of the buildings. This research goes beydragjnosis and contributes to the
generation of important information to feed backoirthe design process and
encourage improvements in the quality of newly tbeilvironments, by considering
the users’ needs to add value to the product.

VALUE GENERATION FOR THE CLIENT

The problems identification and the posterior soh#g recommendations for real
estate products proposed by this research are lmsdade concept of generating
value for the client, according to TFV (TransforioatFlow-Value) Theory of
Production. This theory integrates the conceptsprdduction associated with
transformation, flow and value and with their cepending principles, not treating
them as adverse.

According to Koskela (2000), in the first conceptuisformation) production is
seen as the transformation of inputs into finispeaducts. According to this view,
the total transformation can be decomposed intecuence of smaller ones. Thus,
overall process improvement is obtained by imprguime sub processes individually.

In the second concept (flow), production is notyoséen as the sum of sub
processes. Apart from these, activities to contrearn - the flow activities - must be
considered as well, e.g. moving, waiting and inipac However, such activities,
except in very specific cases, do not add valudeqroduct. The concept of flow in
production suggests as the main starting point giarduction improvement the
reduction of non value-adding activities, therefelieninating waste.

In the third concept (value), production incorpesthe client. In its essence,
production value can only be set contingent ondients given that satisfaction of
their needs and requirements is the main goaladuymtion. In this case, the input of
production processes is derived of clients’ depahdaeformation. The client’'s
requirements are captured and processed in thgndpbase into product attributes.
The client also provides the delivery order, whialgng with design data, triggers
production. The production completes the cyclenihg the design into finished
product. Generation of value consists in the peszkipossibility of fulfillment of
clients’ needs through provided product or ser¢iaia et al. 2011).

To continue the cycle of generation of value foe tlient, it is important to
evaluate the product’'s use situation, since valg thangeable nature and differs

® The proposal of new guidelines and parameters developed in a posterior phase of this research
and can be found at Lima, 2010.

Proceedings for the 20th Annual Conference of the International Group for Lean Construction



Design Inadequacies Analysis in Low Income Housing Service Areas

with time and context. For this purpose, post-oetuy evaluations (POE) play a
very important role. POE measures users’ satisfaatith the built environment and
identify attitudes and behavior of the occupantse@d and Moss, 1997). Its results
serve as inputs for the continuous improvement edigh and product. On Lean
Project Delivery System, POE results may be useid@ad at the project definition
phase (Ballard, 2000).The POE techniques are thes lbar the present research’s
method development.

After capture the client’s requirements, it mustiamslated on product attributes.
To do so, some methods were developed, one of whkciQuality Function
Deployment (QFD). This method was developed withenufacturing, but has been
largely applied on construction industry to priet needs and transforming them
into product attributes (Delgado-Hernandez et@D& Lima et al. 2008).

METHODOLOGY

For this research, our objects of study are buyslithat had been subject to
satisfaction survey developed by the Research am$ulting Group in Construction
Management at Federal University of Ceara (GERC@®U A total of 14 housing
units were analyzed in three different buildingd.bAiildings are composed of blocks
whose units are comprised of two bedrooms, onerdat, living room and kitchen
with integrated laundry. The units’ private arees &7.06mM, 45.30n7 and 43.00rh
The diversity of units’ family profiles surveyed@ked a greater richness in data
collection, considering use diversity of space athe case. We used multiple data
sources and therefore multiple collection procesldoeobtain data that would allow
identification of functional, constructive, envimental comfort, cost and user’s
appropriation aspects. Through literature reviewnfiero and Vianna 2002, Creswell
2003, Pinheiro and Gunther 2008, Angrosino 2009) @mnsidering the issues to be
identified, we selected the procedures listed befollowed by their products:

» gpatial reading: observational notes and charaetéwn form;
* unstructured open interview: transcripts and reploeet;

» physical survey of the unit: graphic record, and

» photographic survey: a photographic record.

In addition to collecting information about useriseds, we conducted interviews
with: two professionals from a company manufactafeappliances for low income
homes (a manager of advanced engineering for n®dupt development and a
product designer); an engineer from the institutiesponsible for administration and
maintenance of such buildings; and an engineeraratchitect directly related to the
process of design evaluation from the institutioat finances those enterprises.

Data analysis consisted in extracting meaning fiexts, drawings and images. In
this qualitative case study, this involves a dethillescription of scenery and people.
The analysis procedure adopted was based on Cte&0€3) and Gibbs (2008)
proposals, culminating in the following sequencsteps.

* To organize and to prepare data: a report was dfteeeach visit. It consisted of
a visit reporting along with the main observaticasd insights notes, with
attached photos, interview transcripts and drawragarding physical survey.
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* To get a general sense from the observations:wilata coded by their readings
and identified commonalities. Elements referring @ code were named
evidences

» To categorize data: the evidences were groupednijasty between the ideas
they refer to, composing categories. The categoviese developed from
characteristics identified in literature review d@naim the satisfaction surveys of
studied buildings.

» To relate categories: it was identified how categointerfere with each other.
The study of the relationship between them allovibd identification of
problems, causes and of some design attribute®qoeaces.

 To interpret data: the organized data was processetl interpreted. In a
following stage of this study, it resulted in thefidition of new design
parameters for the service areas in social housingg, 2010).

This paper presents the analysis of identifiedgitesiadequacies.

ANALYSIS OF DESIGN INADEQUACIES IN SERVICE AREAS

The inadequacies identified were divided into l#egaries, which were gathered
into six groups according to their affinities. Tall illustrates the groupings.

Table 1: Groups of categories

Group Categories

Space Minimum dimensioning environments; integration kitchen/living room;
integration kitchen/laundry facilities; lack of flexibility; lack of space for
equipments; lack of space for basic functions

Furniture Furniture inadequacy; activity/object conflict
Construction Construction quality; facilities deficiencies
Comfort Ergonomic problems; environmental comfort
Vicinity Vicinity conflicts
Aesthetics Aesthetic concerns

Next we explain each category, highlighting themfaidings of this research.

M INIMUM DIMENSIONING OF SPACES

The minimum dimensioning refers to the adoptiohef smallest possible spaces for
the exercise of a given set of activities, establis by legislation, literature or
empirical observation. The first evidences of irdecy’s causes point to the
minimum dimensions of the service spaces, whichaisesult of the minimal
dimensioning of the whole housing unit. The kitchemd laundries of the studied
cases have a total of 5.83,r6.63 nf and 8.08 rh

It was observed that the smaller the area, thetegréhe consequences of the
conflicts that directly or indirectly result fromtsi reduction. The minimum
dimensioning alone is not sufficient to generatecfional problems in these spaces.
This occurs mainly by disregard of basic needsiicgation of dimensioning, i.e., it
is adopted a lower minimum than it would be neagssa meet the needs of the
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user’s profile. It is also observed that the degiph not consider all the furniture
necessary for the set of activities performed leylthilding’s final clients.

The pursue of minimum dimensioning of spaces indésign phase, as found in
the studied cases, resulted in a lack of flexipdihd induced the spatial integration of
both laundry and living room to the kitchen. Theralso a link between minimum
dimensioning and the inadequacy of adopted furaitlm part because the design
does not consider all furniture required and pastgause the furniture is not scaled
taking into account the space where it will be aged. Design should therefore
consider the possibility of flexible space to shi different needs of users.

SPACES INTEGRATION : KITCHEN /LIVING ROOM

The integration of the kitchen with the living rodma habitual solution to mitigate
the feeling of confinement that arises from the Iikiichen areas. In general, this
solution is well accepted, because, besides allpwirgreater visual range for both
environments, this integration also contributesatanore tenuous differentiation
between sectors, allowing wider interaction betwbests and visitors or between
family members while they perform different aciieg.

The need for the user to execute multiple tasksilsgmeously is also eased with
this spatial arrangement. We frequently observekistaf food preparation and child
care occurring at the same time. The possibilityvadch television from the living
room while working in the kitchen has also beereegedly cited as an advantage.

The main result of this integration is a major hest concern with the service
areas as they merge visually and spatially withsti@al areas. The acceptance of the
open kitchen reflects a change in habits and custainthe population, which results
in changes in the design and use of living spabés Jervice area is no longer a space
for household chores, but has instead merged \wihptime area of the house to
become a space for family meetings and receivimggguor visitors.

SPACES INTEGRATION : KITCHEN /LAUNDRY FACILITIES

Unlike the consensus that exists regarding Kitched living room integration, the
combination of kitchen and laundry raises disages@m between users. The
integration between these spaces, kitchen and fgunid a solution to the
confinement of laundry that results from its retéd dimensions. One problem
arising from this integration is the conflict be®vecertain activities and objects; as
an example, the stove is often too close to thedguarea.

On the other hand, because of this integrationkiticben benefits from using the
natural lighting and ventilation from the laundrywgndow. That is: even if the
laundry room was big enough, if there were no wimdo the kitchen, these spaces
would still need to be integrated with the othenreTmpossibility of opening specific
window in the kitchen is a consequence of the gileasity of units in the site, which
increases the confined perimeter of the units aeduges their rates of
externalization.

In cases where there was a wall separating thespaoes, residents voiced they'd
wish to remove it, and when there was not, theyatetrated will to build it. This
exposes how users are still are not satisfied thighoffered solutions.
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L ACK OF FLEXIBILITY

A key consequence of minimum dimensioning, as ofeskin the analyzed buildings,
is the lack of space flexibility. The concept oéXibility adopted here refers to
adaptability, i.e., the versatility of use of theusing units’ spaces, without the need
for interventions of constructive order. The seeviareas are normally sized
according to a given predesigned layout and, aslithensioning is restricted to that
layout, the rooms only allow a single arrangememhich, when not obeyed,
compromises the functionality of the entire space.

The need for specific facilities for certain equgmis, such as gas plant for the
stove or water drainage for the washing machinevedlsas the stiffness of basin and
tank positioning, they make of kitchen and laundgryms very little flexible in terms
of spatial arrangement. Aggravating it, design doatsconsider all the furniture and
equipments required for all the tasks users negetfmrm in that space, resulting in
undersized rooms; also electrical facilities arerorationalized and have deficient
number of outlets, hampering the possibility ofatiént arrangements for appliances.

Moreover, it is important to consider the need éwustomization and space
appropriation by the users. Since the main strectdirsuch mass-produced standard
units cannot readapt to every user’'s needs anécplarities, it must be left to the
residents the possibility of planning and customidraof internal space as a mean of
place attachment. Thus, the problem is not onlyfupictional order. The simple
obedience of the proposed layout, as it is sugdesteuld not be the best solution. It
is important to allow the space to be occupiecedditly by different families.

L ACK OF SPACE FOR EQUIPMENTS

Often pre-designed layouts and furniture sets cadépt to users’ real needs for
equipments arrangements. It was observed thaathkeof space flexibility, as well as
the use of inappropriate furniture, results in impant of the space demanded by
equipments. In turn, their positioning in an inadetg space affects the space
required for basic functions and generates cortflittveen functions and objects.

It was noticed that the lack of space for equipmésta consequence of the lack
of space flexibility together with furniture inadeapy. That is, the adoption of
furniture that do not fit properly into the spaasinated to them, or an arrangement
that is different from the one proposed in the ioaf design, they compromise the
appropriate location of part of the equipment.

L ACK OF SPACE FOR BASIC FUNCTIONS

One of the main consequences of the lack of spaoeguipment is the lack of space
for execution of activities and basic functionsardmt of kitchen and laundry spaces.

In turn, it brings consequences such as vicinityflatis, observed in the fact that
those activities are then developed in common spatéhe building not designated
for them (e.g. drying clothes); and ergonomic peold, especially those related to
posture and displacement, observed in the residentplaint about lack of space for
movement during the activity of washing clothes atlders. For a housing unit to
work, it must provide adequate space for the ressddéo perform their daily
activities. As noted, this is not occurring sattsfaily in analyzed cases.
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FURNITURE |NADEQUACY

We found some functionality impairment in the seevareas due to the inadequacy
of the furniture used by the residents. This inadey does not have a direct
cause/consequence relation with the minimum dinoaisg design. However, the

more restrictive the space available is for thenihing, the more important is

accuracy in the design of furniture. That is usualbt possible, since it is common

the purchase of ready-made furniture for the amalyzuilding’s users, and it is also
therefore essential the commitment of furnitureusidy in the development of

appropriate furniture for the actual needs of gaigicular market segment.

A quantitative study in this research identifiechttt98% of kitchens in the
analyzed projects presented a solution of linedt fea the service areas and that
94.64% of the of them proposed service spaces aas of 6.12fMmand 8.90rh
(Lima et al. 2010 .) This combination leads to veayrow kitchens, as it is the case
of the housing units in two of the analyzed buitginwhose kitchens have a width of
1.50m and 1.80m. The third building’s units, witiickens width of 2.45 m, have
presented minor functionality problems due to imappate furniture.

ACTIVITY /OBJECT CONFLICT

This category refers to the evidence of conflicasised by the incompatibility of
objects (architectural, equipments or furniturell ahe activities conducted in the
space. This is mainly due to the integration oftén with laundry facilities and lack
of space for equipments residents normally makeotise

It was observed that the most intense conflictsiodeie to excessive proximity
between laundry and kitchen. This incurs technmablems and discomfort for
users. For instance, the activities of washingdmythg clothes accelerate the wear of
cooking and storage equipments. Moreover, as regdry users, proximity of fire to
clothes and overheating equipments occasion feebhdiscomfort and insecurity.

CONSTRUCTIVE ASPECTS QUALITY

The wet areas of buildings, which comprehend kitctied laundry areas, are usually
the ones of most expensive construction due taotype of finishing, the need for
waterproof sealing and the concentration of elealriplumbing and gas facilities. In
the attempt to reduce this cost, decisions are mnihde often compromise the
construction quality and functionality of the hawusiunits.

As an example, the location of all plumbing outietshe same wall and the short
distance between them, on one hand reduces theotdetilities, but on the other
hand creates functional conflicts as outlined i@ finevious item. In addition, poor
construction quality, especially when it leads tolgpems such as leaks and fissures
that degrades environment ambience of the houden dhils to attend basic
expectations of the final client.

The search for cost reduction can also be obseirvdthishing materials, for
example the lack of washable coating on the waljacent to the laundry tank and
the reduction of sealed area. In addition, we ofegkthat poor construction quality
also affects facilities, but these were grouped &nspecific category.

FACILITIES DEFICIENCIES

The facilities deficiencies regards to problemg tiése from their poor quality and
their low amount of outlets. As mentioned when oheplvith lack of flexibility, the
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need for specific facilities in the service araasts the possibility of variations in the
spatial arrangement of these spaces, while a lamgeunt of outlets enable different
locations for equipments, and thus greater fleiybilt is essential to study the best
distribution of facilities’ outlets for fixed equipents considering the user’'s habits
and needs in order to promote value-adding (instéaérogatory) savings.

Also, problems caused by deficiencies in facilitiesth electrical and plumbing,
are of difficult solution by the residents. Theyually represent higher costs and
greater demand of work, such as breaking wallpfacement of ducts and pipes, and
often requiring skilled labor. These factors makedy design and good execution
indispensable for achieving long lasting housingliqpand user’s satisfaction.

ERGONOMIC PROBLEMS

From observations and surveys, the main ergonomoislgms identified are the ones
regarding posture, spatial displacement and adukiysi

The postural problems were due to harmful postuessilting from furniture
inadequacies and inappropriate reaching rangesinto@venient route distances to
conduct activities, such as the case of residehtswge the building’s common areas
for drying clothes, were identified as the main ke regarding spatial
displacement. As for accessibility, users compédinut the restricted area to perform
certain activities, which compromises mobility viitlihe proposed space.

One of the factors that contribute to these probl@nthe lack of consideration of
user’s displacement patterns in the kitchen, camatad in the areas of food cleaning
and preparation, storage and cooking. Another faistdhe area restriction, which
makes many activities overlap or to be transfeowtdof the housing unit.

ENVIRONMENTAL COMFORT

The main problems related to environmental conmdiogt inadequate ventilation and
lighting. These problems arise from the imposgipibf opening windows in the
kitchen due to the low externalization rate of tinés. The lighting and ventilation of
kitchen is indirect, occurring through the laundryindow that often, in the densest
buildings, opens into a shaft.

The solution adopted affects the comfort of the tapartment, since it makes it
difficult for cross ventilation to happen. For theundry, the solution is not ideal
because the sunstroke incident in the well is fitgaht to dry clothes. The situation
is further aggravated by residents often closing fitame for privacy, which ends up
affecting the kitchen, that gets dimly lit, hot aniih an impaired exhaustion.

VICINITY CONFLICTS

It was found that vicinity conflicts occur mainlye to: (1) lack of privacy caused by
visual access between apartments, (2) appropriafidruilding’s common areas by
some residents for drying clothes, and (3) unigsshdge due to poor building quality.

The visual access between the apartments is pedsédause of proximity and
alignment of the service area’s windows. Dryingtleés in common areas or outside
the windows of the apartments is a solution adoptedome residents due to lack of
space inside the unit. The problems of poor constm quality are mainly associated
with leaks or blockages in the sanitary system,clvhivhen occurring in one unit,
can damage ceilings and walls of adjacent units.
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AESTHETIC CONCERN

The service areas have become more exposed as ibtggrated into the social areas
of the housing units. The change, which resulted greater visual permeability of
those spaces and its associated objects from th& sooms of the housing unit, led
to a higher aesthetic concern with the servicesar€his attribute implies a greater
appreciation of the visual aspects that compouadsévice sector at the expense of,
or in complementation with, functional aspects. §hi is value-adding everything
that suggests aesthetic benefits, especially theseciated with social status.

Importantly, from a symbolic point of view, the d¢fiien is strongly related to the
standard of housing wealth. For many of the redgl@mterviewed, the richer the
resident, the better is the kitchen.

Residents seek furniture and equipments that h@wagsvisual appeal. It's also
in order to improve visual appeal that they modtig finishing of service spaces,
replacing plastics tops and cement countertopsgfanite countertops; change
ceramic tile 20x20cm by others of larger dimensjoaplace the half-wall coating for
a full-wall one (usually with fillets details); amg other symbols related to economic
standards. Such behavior reveals the need to ysaiects of self-esteem and
achievement.

CONCLUSIONS

There is a change in the use of living spacesaelad changes in habits and customs
of the population, with its corresponding refleatim the service areas’ space. This
space that initially was leisure, living and woreisp place, currently consists of

kitchen and laundry facilities, often in a singt®m that does not allow the presence
of more than one person, due to the continuousctexfuof housing areas.

This reduction is connected, on one hand, to deapdgc aspects, such as the
reduction in the number of inhabitants per houstlwer the past years in Brazil.
However, other social changes have occurred withyatitbeing reflected in the
spatial structure of housing, especially in thel&td areas. Among these changes, we
highlight the increased purchasing power of lowesr®mic classes in Brazil and
women's participation in the labor market.

The justification for the restricted dimensionstioé service area spaces, as well
as its inferior constructive standards, below rex@mded, is based upon the pursuit
of cost reduction. This arises from the idea thasé spaces are the most expensive
ones in a housing unit construction; thereforey’tikethe ones with higher margins
for cost reduction. However, this reduction dirgctlffects user satisfaction and
hampers the overall housing quality. Thus, a dismey was noticed about the living
spaces, specially service areas: how they werdnatig designed, the way it is
actually occupied by the users and the activitemgetbped in these spaces.

It emphasizes the importance of searching for nesigh guidelines for service
areas in social housing. Such guidelines shouldsiden besides the costs, new
consumption patterns and target families habitstaichviors.
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