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The construction industry globally, contributes between 18% and 24% of the GDP, and

because of its labour intensive characteristics, contributes handsomely to total

employment, forming important backward and forward linkages with the rest of the

economy. Nevertheless, the extent and sophistication of these linkages crucially depend

on the relative development of the construction industry relative to the overall economy.

In the developing countries, these linkages are not very strong because of the use of

informal materials, which is not commercialised and whose opportunity costs are often

zero, and the huge imports of construction materials used in the modem sector of the

economy. However, whether in the developed or developing economies, the construction

industry is a major contributor to economic growth and development by providing the

necessary infrastructure that facilitates production, consumption and recreational

activities.

In fulfilling these activities, the construction indUstry generates huge wastes of which

only a tiny proportion are recycled and reused. However, in economies and countries

where adequate and functional housing is a problem mainly due to lack of affordability,

recycling and reuse of construction waste is a necessary prerequisite to enhancing

housing affordability in these countries. This is the current situation that South Africa

finds itself "''here because of its past history of 'apartheid', economic opportunities and

amenities were denied to the blacks. There is nowhere that this deprivation is more

pronounced than in the built environment sector where housing shortages and general



disamenities prevail. High levels of unemployment further exacerbate the situation,----. - -
which is a consequence onow skills and high illiteracy-lates. Thus, housing demand and

supply by this group of the population are mo~t..!ikely, on the evidence available, to fall

predominantly within the Iow-income housing category. Presef!tly, all households falling

into this category rely on financial assistance from the government to facilitate low-eost

housing consumption because of pervasive poverty, which itself is due to the very high

unemployment rate, illiteracy, lack of skills and general deprivation: a legacy of

'apartheid' policies enforced by previous government. The dilemma however is how to

meet the huge housing demand within the limited resources available to the government

on the one hand, and on the other, to satisfy such demand without compromising the

environmental sustainability ofthe physical environment.

r

Thus, the thesis aims to determine ways in which the construction industry could

contribute to the sustainability of the carrying capacity of the biophysical environment

and enhance social sustainability by facilitating affordability through the possible

reductions to construction costs through recycling and reuse. By means ofquestionnaires

and detailed interviews, underscored by a qualitative research approach, the potential of

construction recycling and the possible contributions to environmental sustainability and

housing affordability are determined. At completion, it is expected that this work will not

only contribute to existing knowledge but would be of significance in terms of policy

formulation to construction industry practitioners, central and local government policy

makers, and other governmental and non-governmental organisations operating in the

area ofhousing.
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CHAPTER!:

GENERAL INTRODUCTION
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1.1 Awareness OfThe Problem

The threat ofhousing to the biophysical environment is perhaps the single most important

issue commanding global concern at present because of the direct manifestations of

environmental degradation and pollution (World Council For Economic Development,

1987). Globally, incidents of flooding, mudslides, high variability in global weather

pattern, and the disappearance of biological species, including flora and fauna have

become incessant and more frequent than say 50 years ago. However, such environmental

destruction occurs against the background of the insatiable demand made upon the

environment by mankind in meeting their daily basic needs. The reality however, is that

most of these resources are depletable and non-renewable, calling for managed approach

to global natural resource consumption, which has become the ethos of environmental

sustainability.

Nowhere has the demands on the physical and biotic environment manifested so much

than within the built environment, especially housing. Globally, there is huge demand on

the biophysical environment for housing provision together with other built environment

infrastructure. The scale of such demand is measured by the fact that the built

environment accounts for one-sixth of total global freshwater consumption. In a similar

vein, the built enviroment accounts for between 30-40% of total global energy

consumption. Apart from raw material consumption, the built environment also generates

huge waste, and this represents between 20 and 30% of total global waste. Clearly, the

built environment exerts formidable pressures on the biophysical environment and for
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this reason that initiatives such as recycling and reuse of construction waste are being

strongly advocated.

The issue of housing is of particular concern given the global population, which is

estimated over a billion people that are without adequate or decent housing and housing

services (World Bank, 1993). Given such levels of housing deprivation, it is hardly

surprising that in the mid-1980s housing became a focal concern for United Nations,

which resulted in the global shelter strategy initiative and a target date of 2000 was

established (UN, 1988). In this document, housing was shown to transcend its physical

presence and was defined to include additional attributes, including its capacity to

empower households towards effective and sustainable social development (UN, 1988).

These key additional attributes include the wealth generating capabilities of housing,

particularly employment. It is in this sense that the strategy for shelter encourages all

stakeholders right from the government through to entrepreneurs, artisans, process

workers and the community itself to play an enabling role in the process of shelter

provision for the unsheltered. Thus the government should enable the process through

targeted policy formulation while contractors and the community should be empowered

through strategic training to ensure that the target of providing housing units for the

estimated 1 billion homeless could be met. From a priori observation, this strategy has

proved rather ambitious as the target was hardly achieved.

One of the main obstacles has been the lack of economic growth from which more

employment and income could be generated for the individual and government, which

3



could be devoted to housing provision. Escalating housing costs has added further

complication whereby the demand and consumption ofhousing has been suppressed.

Thus, it is imperative that housing costs are reduced in order to enhance housing

affordability. One area concentrating attention at the moment is recycling and reuse of

construction wastes. As indicated in Table 1, huge wastes are generated annually by the

construction industry, which could be recycled and reused but end up as landfills.

Table 1

Quantities of Construction and Demolition Waste Generated in Some Selected
Countries

Quantity Generation Rates % of Total
CountrY (Mtpa)* (t/cap/a) Waste**

UK 70 1.25 20

USA 100 0.5 20

Germanv 23 0.3 -

Netherlands 15 1.0 -

Australia 2.1 - 15

Canada 9 - 30

France 25 - -
Japan 25.4 - -

Eurooe (Total) 175-370 0.5-1 25-50

Sou"",: Macozobla, and Denting, (1999).

* Million tons per annum
** Percentage oftata! solid waste produced
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As Table I shows, construction \VllStes account for a significant proportion of total

wastes, which if recycled and reused could have significant impact on the biophysical

environment by virtue of the attendant reductions to new materials and products.

Globally construction and demolition waste production is roughly estimated to stand at a

staggering 2 to 3 billion tons per year (Torring, 1998). For developing countries it is

estimated that between 0.2 to 0.5 kg per capita per day is generated, and in tenns of

density between 400 and 700 kg per rn2 (Benting, 1999).
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The likely environmental benefits from recycling can be seen in Table 2, where the

energy embodied in the production of selected building materials and the amount of

pollution generated, as aresuIt is presented.

Table 2: Analysis ofEmbodied Energy Content and Gas Emission for Three
Construction Materials

Emission per Kg product (dry material

Gas types Structural timber Roof truss Cladding boards

CO2

CO
N03
802

95.7g
5.91g
3.39g

0.1l2g

98.4g
8.33g
4.02g

0.121g

94.1g
583g
3.34g

O.llOg

Some selected raw materials consumed per product (dry material)

Wooden raw material (wet/dry)
Phosphate fertilisers
Nitrogen fertilisers
Potassium fertilisers
Pesticides
Fossil fuels

4900/2660g
0.300g

1.71g
0.300g

O.0I73g
1.40MJ

5400/2940g
0.331g

I.88g
0.331g

0.0191g
l.38MJ

483012750g
0.295g

1.61g
0.295g

0.0170g
l.38MJ

Renewable energy (Higher heating value oflogs)

Renewable energy
heating value oflogs)
Fossil fuels
Electricity

Source: Hakkinen (1994).

(Higher
54.6MJ
1.40MJ

O.0140MJ

6

60.2MJ
l.38MJ

O.OlOOMJ

56.5MJ
l.38MJ

O.00695MJ



Evidently, apart from the possibility ofachieving housing affordability through recycling

and reuse of construction wastes, the benefits to global biophysical environment is also

huge (Hakkinen, 1994, John and Tinker, 1998). A glimpse at Table 1 indicates the

material inputs to the manufacture of construction materials. Three building materials

commonly employed in construction activities have been considered for this analysis.

The first noticeable implications are the presence of 'green-house' gases and embodied

energy during the manufacturing process of these materials. These materials include;

structural timber, roof trusses, and cladding boards. Table 1 shows the amount of CO2,

CO, N 0", and S02, released during building material processing. Thus, recycling and

reuse ofconstruction material, while contributing to housing affordability can also have a

major impact on environmental sustainability.

Apart from the energy embodied in manufactured construction materials and the

attendant pollution, there are other resources inputs that have equal consequences for the

biophysical environment In the construction of housing, land availability is a crucial

factor. The intensity ofhousing construction activities worldwide results in the loss ofas

much as 25 000 hectares of vegetation annually (Quarrie, 1992). Similarly, the serious

situation which exists regarding land usage was highlighted at the Rio Summit, resulting

in a call for a new approach to urban development (CSIR, 1999). In South Africa, great

concern over land use has resulted in the use ofunderdeveloped land and the conversion

of unused buildings as well as the densification of settlements of urban land (CSIR,

1999).
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Arguably, it is possible to ameliorate the huge housing backlog in countries such as South

Africa through concerted recycling and reuse efforts, and through sustainable and

imaginable building designs, while equally benefiting the biophysical environment

immensely.

1.2 Problem Statement c/'

The problem considered in this thesis relates to a priori observation that high low cost

hOUlie prices in South African impinges on housing affordability: a situation that can be

ameliorated by recycling and reusing of construction wastes. The biophysical

environment, resulting from the savings on natural resource consumption feels the wider
-~ - -

benefits.

'---J 1.3 Research Objectives V"'

The main objective is to provide a coherent analysis ofhow housing costs can be reduced

by encouraging and widening the practice of recycling and reusing of construction

materials in low-cost housing production and delivery. To this effect, and by focusing

mainly on the low-eost housing sector, the following additional aims have also been

pursued:

o to establish the extent to which building materials are recycled in South

Africa's construction industry

o to establish the problems associated with building material recycling

o to determine the construction industry's current recycling policies and

practices

8



o to identifY the necessary policies to encourage the recycling ofbuilding

.materials in South Africa's construction industry

o to contribute to current debates on environment and development

"-
'" 1.4 Hypothesis /

The recycling of building materials will enhance low cost housing affordability and

contribute to environmental sustainability through the massive savings on natural

resource consumption, and hence a significant reduction in the rate of natural resource

depletion.

1.5 Limitation oftbe Study /"

This study is limited in geographical coverage to the region of the Western Cape and in

particular, Western Cape. The project looks closely at the status ofrecycling and reuse of

building materials by various stakeholders, including construction finns, local authorities,

private individuals and other related construction professionals.

1.6 Dermition OfThe Concepts Used In The Thesis /

The following definitions need to be specifically explained in the context in which they

are used within the study:

• Recycling - the process ofconverting construction waste (already used) materials into

reusable materials within the construction industry.

• Building materials - materials used in the construction of all buildings especially

those employed in the production oflow cost housing.
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• Affordability - implies the ability of the attainment of housing and is commercially

driven in that it affects supply and demand.

• Low-eost housing - all housing which in their construction is geared to minimise

costs oflabour, plant and materials.

• Sustainability - the degree to which any process lends itself to supporting the natural

environment and ensures its posterity.

1.7 Assumptions /"

It is assumed that within the South African construction and housing industry, recycling

and reuse are uncommonly practised and that there might be problems with data.

Nevertheless, it is assumed that sufficient primary and secondary data and information

would be available to be able to accept or reject the null-hypothesis in favour or

otherwise ofthe alternative hypothesis.

1.8 Significance of the Research /

This study is significant in that it focuses on one of the main challenges facing South

Africa, which is how to ameliorate the impinging impact ofhigh house prices on housing

affordability, especially low-eost housing relative to high unemployment rate and low

income levels. As indicated above, the building industry consumes a great amount of

natural resources. Apart from the direct resource consumption, the manufacturing of the

materials used in construction involves huge energy consumption and the emission of

'green house' gases.
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It is the aim ofthis work to show that through recycling and reuse ofbuilding materials,

housing affordability can be significantly enhanced, and that natural resource depletion,

including the attendant impact on the environment can be minimised as already indicated

above. Therefore recycling could contribute a great deal to environmental sustainability

and developmentwhile at the same time contributing to housmg affordability (John and

Tinker, 1998).

1.9 Research Methodology ~

The methodology employed in this research includes qualitative and quantitative

techniques, which include a literature review that sets out the theoretical framework fo

the thesis that is validated empirically. Literature· on environmental sustainability,

recycling and reuse of construction materials, and housing affordability are critically
~ -~.~---~"-" ---

analysed while at the same ti.me, the interconnecting interface between these issues has_-'0 .-__-=-.- . _

also been critically analysed. Primary data was obtained by questionnaire on the state and

practice ofrecycling and reuse ofconstruction materials in low-cost housing construction

and delivery. The data gathered has been analysed and conclusions drawn with some

recommendations regarding meeting the enormous housing needs of South Africans

without compromising the biophysical environment.

1.10 StruchJre "[the Djssedati9ft-. /

Chapter one presents the introduction to fhe.dissertation. Cha.pter.twojs:t4Jl..!iter;l:t.we~
~ ~- '- ... -~~".-.... ,- ..- -

review on environmental sustainability and low-cost housing and the problems of

affordability. Chapter fhree looks at sub-Saharan Africa's situation, fhe extent of poverty

throughout the region, the way in which culture and politics and the economy influence

11
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shelter provision and how government's strategy is shaped as a result Chapter four

focuses on environmental sustainability, especially its interface with the housing sector

regarding the huge demands on the physical environment and natural resources.

However, the analysis has a global flavour, which is necessary in order to show sub

Saharan Africa's perfonnance in the global economy and in particular, South Africa

Tlhus, the extent to which building materials are recycled and reused within South

Africa's construction industry remains the focus of this chapter.

Chapter five documents the research methodology and the choice ofresearch technique

employed for data analysis. It also discusses the process of data gathering and the

problems encountered during fieldwork. In chapter six, the data is critically analysed and

chapter seven heralds the conclusion to the study.
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CHAPTER 2:

LITERATURE REVIEW

13



2.1 Introduction

This chapter provides the theoretical framework to the thesis by reviewing previous

literature and evidencing the justification for this research. This is particularly the case

with regards to South Africa where concerted efforts have been made to deliver housing

to meet the enormous demands by the population. The nature ofthis demand has strong

political undertones given the fact that Blacks are hardest hit when it comes to housing

shortages and housing backlogs (South Africa Housing Advisory Council, 1992). Such

disproportionate share of housing deprivation is also reflected in employment and

income, rendering housing affordability a very complex socio-political and economic

Issue.

However, such complexity is further complicated by the huge number ofhouses required

to satisfY housing needs, and given the natural resource intensity ofhousing construction,

the environmental implications of satisfYing housing needs could be enormous unless

controlled (South Africa Housing Advisory Council, 1992).

,,2.2 Housing Needs, Housing AffordabiIity and Environmental
SustainabiIity

Globally, hollsing shortages and hence housing needs represent one of the most visible

signs ofhuman deprivation. This is particularly the case because ofthe vital role played

by housing in socio-economic development (UN, 1976). Apart from offering the physical

environment from which fumilies and society are sustained, it affords the opportunity by

which the individual and the fumily as a unit, bind with society.

14



This renders housing as an important instrument for socio-econonllc development

(UNCHSIILO, 1995). Indeed, all the possible areas of socio-econonllc intervention to

improve human lives, including health and education starts with the household, which is

why housing is, a basic human right (S.A Housing Act, 1995).

Nevertheless, the proportion of global population without shelter stands at more than 1

billion people as well as more than 1.1 billion people lack access to clean water and

sanitation while another billion people suffer from indoor pollution (WorId Bank, 1992).

Despite the universality ofthese problems, they are nevertheless more pronounced in the

developing countries, especially the least developed that are less likely able to deal with

the adverse consequences of inadequate housing. The inability to respond to housing

demand or deal with the consequences of poor housing derives from the economic

characteristics of these economies, which is exemplified by mono-eulture where one or

two commodities account for more than 90 percent ofthe foreign exchange requirements

to facilitate global trade. This apparent lack of economic diversification increases the

vulnerability of these countries to global economic fluctuation, exacerbating their

economic problems, especially with regards to housing and infrastructure provisions.

In the developing countries, inadequate housing is far more pronounced and mirrored by

high rates of overcrowding and the huge proportion of the population without shelter

(UN, 1994). The task of providing adequate shelter for the population is proving an

onerous task, principally owing to pervasive poverty, which is exacerbated by inadequate

skills and widespread unemployment in the developing countries. Thus, housing delivery

15



has to be affordable to the poor, which can only be realised through innovative housing

construction and delivery. This requires a detailed and critical appraisal ofmaterial inputs
. ..-J,I ...~.

to construction in view ofidentifying possible areas wheremb~gs could be made to

enhance the fundamental objective ofaffordable housing.

~....u;i'1 ",,~'!L

In focussing on material input for housing, reuse of recycled building materials ~

considered as a possible candidate through which housing costs can be significantly

reduced, especially given that these materials are presently discarded. Similarly, the

procurement of these buildings can be another source of dramatic cost reductions by

involving all the stakeholders, especially those expected to take ownership of these

houses. By emphasising the use of recycled materials and involving low-eost housing

consumers in the construction process, the two most important pillars of environmental

sustainability as detailed in UN Agenda 21 is achieved. Thus, the quest for innovative

solutions to housing problems for the developing countries by seeking new ways to

enhance affordability through the use of recycled materials, remains the focal point of

this investigation.
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2.3 Recycling DefmitioD

Recycling is a process, which uses recovered materials to make new products and the

value of recycling lies primarily in the fact that all products derived stem from used

materials (International Waste Management Board, 1995). There is a fine line between

the reuse of materials and the recycling of materials. In most cases recycling can involve

the expense of more environmental assets or capital but there are instances where

recycling simply means the rescue ofproducts from waste dumps which can be reused in

their current forms without additional processing. This is why it was asserted in the

beginning that the dividing line between recycling and re-use of building materials is

vague, but a distinction needs to be drawn as the concepts are often confused by many

experts on recycling (Thorne, 2000).

~v&C<l.t (Q.Jvt\
2.4 Critical Assessment ofRecycling

Recycling ofwaste products has several advantages and confers numerous benefits on the

biophysical environment. Waste poses one of the most formidable threats to the global

environment and imposes huge costs on infrastructure maintenance, especially urban

drainage owing to poor waste management. In this regard recycling is ofimmense benefit

to the global environment, as it is now acknowledged that over 50 percent of discarded

materials can be recycled and be reused or transformed into new products (Integrated

Waste Man~ement Board, (I\VMBI 1999). Otll~r b~ll.tOfit;>, Q{ r~\\W ~llq r~~~li!1g of

materials include huge savings on global environmental assets and a whole new set of

industries associated with recycling, which has huge job potentials, emphasizing new

skills.
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The use ofrecycled- content building products provides a proactive rather than a reactive

approach to waste management problems, it also provides benefits to society such as the

conservation ofresources and energy and it creates new markets for recovered materials.

(IWMB, 1999) Potential cost savings can only be fully realized when building with

environmental considerations in mind, which include the designing of buildings,

construction of buildings, renovation of building, and the operation of buildings with

regards to global environmental sustainability (IWMB, 1999). Indeed, IWMB (1999)

asserts that a reduction of20 to 75 percent of running cost is possible with ecologically

designed buildings compared to buildings constructed and operated with no

environmental sustainability in mind.

However, there is a view that recycling is not the answer to all environmental and

economic problems, and that its strength lies in the fact that it is part ofa process, which

is waste management Similarly, it has also been asserted that recycling activities could

be as resource intensive as new products, and nowhere is this more pronounced than in

the area of energy consumption. From the environmental point of view, it would have

been more preferred ifall materials are reused without further processing but the nature

ofcertain materials demand reprocessing (Thome, 2000; IWMB, 1995).

\,.J.J.~ #~~~

2.5 International Recycling Trends

In the developed or Organisation for Economic Cooperation and Development (OECD)

countries, especially the European Union a well-developed culture of recycling exist.
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This has been the result ofconcerted efforts by OECD governments in appreciation ofthe

enormous strain currently endured by the global biophysical environment from human

activities. For example, Denmark recycles approximately 80% of its infrastructure.

material wastes, while Holland manages the recycling of about 60% of its infrastructure

material wastes. Similarly, Australia and the United States also use recycled construction

materials extensively, especially crushed demolition aggregates. Other OECD countries

such as Italy have embarked upon extensive research on concrete made from recycled

material and the results confirm adequate compressive strength values that exceeds

minimum legal requirements (Dessy, et al., 1998).

However, differences can be gleaned from the commitments by countries to recycling.

For example, while Italy has researched and found recycled concrete of adequate

strength, the wider application of the product has been restricted (Dessy, et. aI., 1998).

. The differences in the commitments to recycling can be explained by the economic

viability ofrecycling technology and the degree of the environmental impact ofrecycling

environmental impact of recycling (John, Tinker, 1998). In the Unites States, the

recycling trend closely follows an integrated waste management path. In several cities of

the United States such as California the amount of waste generated is earmarked for 50

percent reduction. An overall package which, whilst not discarding recycling,

concentrates on reducing waste by seeking to influence community attitudes towards

waste generation is considered more effective.
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2.6 Recycling Process

The- recycling process is still in its infancy even though the European Union and many

American States such as California have high expectations for greater percentages of

recycled material content in new products (IWMB, 1995). This is reflected by the £lct

that until 1996, ISO 9000 and 14000, that are standards for recycled products and

environmental management were not available. Before products can be popularly used

product specifications need to be determined. This is a complicated process, which

involves various stages (IWMB, 1999).

As the recycling process generates new products, which would be of economic value to

construction, these products would of necessity have to follow the construction product

approval process. This requires the specification of the product, which should normally

include such characteristics as colour, size, performance and material content

Furthermore, £lctors such as dimension, strength and texture would also require

specification. In the absence of such specifications, architects and construction

practitioners may not be able to innovate these new products in construction (IWMB,

1999).

Thus, the success ofany recycling efforts is predicated upon the acceptance of recycled

materials by constructional practitioners and clients as an integral part ofthe construction

process.
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2.7 Recycling Successes

The· success of recycling can best be gauged by the amount of waste material, which is

recycled. As already indicated above, Denmark and Holland achieve 80 percent and 60

percent recycled construction products respectively. In Sweden, 2.5 billion tons of

materials is incorporated in buildings. This success is mostly felt in metallic waste with a

recycle rate of 70% and glass, which has a recycling rate of 35%. Although this may

sound impressive, other materials such as plastic, plaster boards, ntineraI wood, ceramics,

and concrete are dumped or used as land infiII (Tolstoy, Bj6rkIund and Carlson, 1998).

Thus, the potential for recycling, leading to reuse and reductions in global natural

resource consumption is huge.

However, despite the huge potential discussed above, insufficient work has been done on

the benefits of recycling, especially outside the immediate confines of environmental

consideration such as housing affordability and the attendant employment and income

benefits. These environmental benefits and the additional social benefits associated with

recyclingremain the focus ofthis work

~ w.h.\
2.8 Obstacles To Recycling

While it is generally acknowledged that recycling has tremendous environmental and

non-environmental benefits, the innovation of the concept has been very slow due to

several identifiable obstacles. The first obstacle is one of lack of awareness by key

players such as the authorities, developers, contractors, and the wider communities of the

benefits of recycled materials. Secondly, the attendant costs of recycling is a major
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problem owing to the need to demolish with a view to recycling and to create the

opportunity for reuse of recycled materials (IWMB, 1999, Torring, 1998). In order to

achieve recycled construction materials of high quality and suitablity for reuse, there is

the need to demolish manually (Construction Industry Environmental Forum [CIEF],

1994). However, such a process is labour intensive and very expensive. Aside, and from a

health and safety point ofview, the labour intensive method involves a higher degree of

risks and as a result, more supervision and additional staff training is necessary.

Furthermore, the filct that recycling practices remain unstandardised also has serious

financial implications.

Time is another obstacle to recycling, as the demand to keep within construction

schedules restrict the time available for reuse, sensitive demolition procedure and require

a speedier demolition method. One of the quickest methods of demolition includes the

use of explosives, which often reduces materials to very limited use, as they are

frequently reduced to rubble by this method ofdemolition. Similarly, the time frame also

limits the opportunity contractors have to search for suitable materials for recycling and

reuse (CIEF, 1994). It is evident from the ongoing discussion that the demolition methods

employed as well as time constraints can affect the quality of recycled materials.

Other constraints include building standards and specifications, which must be revised

from their present conventional standards and specifications to take account of the huge

potential offered by recycled materials. Building designers and engineers currently reject

the use of recyclced materials due to it fuIling outside conventional specifications.
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Similarly, financial and econoffilc constraints are other fonns of obstacles facing

recycling and reuse of construction wastes. This results from the fact that recycling is

capital intensive financially and technologically. While this constraint prevails in all

countries, it is more pronounced in the developing countries where there are fierce

competing demands for the limited funds available.

Additionally, the market for recycled products is undeveloped and has formidable

obstacles to overcome. Prominent among these sets of obstacles is the perception of

recycled materials as inferior products by the public and built environment professionals,

which forestalls the development ofa market for recycled materials. Similarly, the lack of

an effective supply chain for recycled materials is also a major obstacle as this raises the

issue of uncertainty with regards to supply, which is discouraging to potential users of

recycled construction products.

These problems are a direct result of ineffective recycling policies on the part of many

governments around the world. The nature ofrecycling activities requires the support of

the government, given the associated huge external benefits in terms of its impact on

global environmental sustainability. Such policies must be underpinned by a combination

of subsidies and grants to encourage recycling and the use ofrecycled materials. It would

also require the augmentation of existing building regulations to facilitate the use of

recycled building materials. However, these efforts must be complimented by proper and

accurate information about the benefits of recycling to all stakeholders (Spamicht and

Sheehan, 1999).
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2.9 Interface Between Housing, Affordability, and Recycling

The main aim of considering the interface between recycling and housing affordability is

to evaluate the possibility ofdrastically reducing housing costs for those on lower income

scales through the use of recycled construction materials. The fundamental problem of

shelter provision for the poor is the presence ofa large group ofpeople who cannot afford

to provide themselves with decent accommodation. It is hardly surprising that the World

Bank has estimated that more than a billion of the global population have no shelter as a

result ofpoverty.

As a result, vast and giant slums have become permanent features ofmost urban cities of

the developing world. This scenario is further complicated by the high growth in

population and rapid rural to urban migration. According the World Bank, by the end of

the last century, 90 percent of the poor in Latin America, 45 percent ofthe poor in Africa.,

and 40 percent of the poor in Asia would be living in urban cities (World Bank, 1993a).

Meeting the housing needs of such rapidly increasing global population has obvious

implication for the biophysical environment as shown in Table 2. As already argued

above, the need to revisit materials input into housing construction is overwhelming,

leading to calls to recycle construction wastes into new buildings. Given the huge

amounts of construction wastes presently generated annually as shown in Table 1,

recycling these wastes into new buildings would definitely have significant impacts on

the environment.
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Assuming minimaI recycling costs, the benefits of recycling and reuse of construction

wastes in new housing construction could have significant downward pressure on

housing costs -and hence on affordability_ Thus, there is clear interface between the

recycling of construction wastes, environmental sustainability, and affordability,

presenting a classic win-win situation_

2.9 Conclusion

Recycling is a complex activity that needs to be actively supported by governments

because of the overriding environmental benefits_ Above the immediate environmental

benefits, recycling and reuse ofconstruction wastes has the potential to drastically reduce

housing costs and render housing affordable to the global population that currently have

-
no access to decent housing. However, recycling is confronted by numerous obstacles,

which would have to be addressed for the concept to become widely practiced and for

recycled construction wastes to become acceptable to construction practitioners as quality

building materials. This is unlikely to happen if current building regulations and codes

are retained.

In the next chapter the housing situation in South Africa and the demand for low-cost

housing is considered, particularly from the stand point of the implications for building

and the likely impact on the environment, thereby seeking to validate the need for
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CHAPfER3:

SOUTH AFRICA'S HOUSING SITUATION IN A GLOBAL CONTEXT
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3.1 Introduction

This chapter considers the housing situation in South Africa where particular attention is

focussed on housing needs and housing provision. Further attention is paid to the impact

of population growth and the attendant need for more housing. However, in order to put

South Africa's housing situation within perspective, the global housing situation has been

briefly considered where sub-Saharan Africa remains the main focus.

I( 3.2 Housing Problems in the Global Context

The general deterioration of global housing and the attendant effects on the global

biophysical environment is reflected by the fact that well over a billion global citizens

have no adequate shelter (World Bank, 1992). As an indication ofthe inadequacy ofsuch

shelters, it is estimated by the World Bank that there are over a billion people throughout

the world that suffer from indoor pollution ofvarious kinds (World Bank, 1992). Various

other manifestations have occurred in overcrowding, giant slums, and deteriorated urban

environment as a result of inadequate housing. While the problem is universal, it is most

pronounced in the developing countries.
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Table 3.1

Average Number ofPeople Per Room in Occupied Dwellings in Urban Areas in

Developing Countries (1960-1980)

Source: United Nations (1994).

Country 1960 1970 1980
Year Averal.!e Year Averal.!e Year Averal.!e

Afohanistan - - - - 1979 1.9 I
Ar2entina 1960 1.3 1970 1.4 1980 1.2 I
Bangladesh - - 1973 3.1 - -
Brazil - - 1970 1.0 1980 1.0
Cameroon - - 1976 1.2 - -
Chile 1960 1.6 1970 1.3 1980 1.0
Colombia - - 1973 1.6 1983 1.4
Costa Rica 1963 1.3 1973 1.4 1984 1.2
Cuba - - 1970 1.1 1980 1.0
Ecuador 1962 2.1 1974 1.9 1982 1.3
Guatemala 1964 1.9 1973 1.6 1986 2.0
India I 1960 2.6 1971 2.8 - -
Iran I 1966 2.2 1976 1.8 - -
Libva . - - 1973 1.8 - -
Mexico 1960 2.6 1970 2.2 1980 2.3
Pakistan i 1960 3.1 1973 2.7 1980 3.2
Panama 1960 2.1 1970 1.8 1980 1.6
Para~uay 1962 2.6 1972 1.7 1982 1.6
Peru 1961 2.0 1972 1.8 1981 1.8
Philippines - - 1970 2.1 - - I
Korea I 1960 2.8 1970 2.7 - -
Sri Lanka I 1963 2.1 1971 2.7 1981 2.3
Tunisia I 1966 2.7 1975 2.6 . - -I

Urum.ay 1963 1.5 1975 2.1 1985 1.7
Venezuela I 1961 1.6 1971 1.5 1981 1.4.

As evident in Table 3.1, most developing countries have either marginally improved or

have not improved at all on housing indicators measuring overcrowding. If the case of

some countries like Pakistan is revisited, its overcrowding rate which improved in the

19705 began rising again in the 1980s. This is explained by a common phenomenon
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experienced by most developing countries, which accentuated in the 1980s, that being,

rural urban migration and the phenomenal growth rate in population, especially urban

population. As a result, existing housing infrastructure was overwhelmed by the attendant

phenomenal demand. This apparent inability to increase housing supply to meet

increasing housing demand has become the defining characteristics of the developing

countries' housing sector (World Health Organisation [WHO], 1992).

This is particularly so in the urban areas where, as a result of increasing urbanisation,

housing demand outstrips housing supply. As shown in Table 3, increasing proportion of

sub-Saharan Africa's urban population resides in the cities.

Table 3.2

Extent of Slums In Mrican Cities (1995)

Source:Syagga(I99~)

POPULATI 0/0 OF SLUM
COUNTRY OTY YEAR ON POPULATIO

(000) N
KENYA NAIROBI 1984 959 23

KISUMU 1984 163 73
MOMBASA 1984 496 69

MOZAMBIQ I MAPUTO 1985 750 60
UE BEIRA 1985 250 33
TANZANIA DAR-ES- 1981 757 65

SALAAM

I TANGA 1978 103 60
ZAMBIA LUSAKA 1981 650 50

KITWE 1980 350 75
ZIMBABWE HARARE 1982 656 25

~
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Given the deteriorating housing situation, especially in the developing,countries, the

United Nations established a special organ to address the problem - the United Nations

Centre for Human Settlements (UNCHS). This United Nations organ in conjunction with

other bodies such as the World Bank has devised a series of policies and strategies by

which the deteriorating housing situation of developing countries was to be addressed.

The main thrust ofthese policies evolved from outright direct government intervention in

the 1970s to the mid-1980s when the role of governments was downgraded to that of an

enabling role (World Bank, 1993).

Thus, the role of governments in housing provision was seen in the light of a facilitator

and coordinator of policy, where the necessary environment is created for private capital

to flow into the housing sector. Such capital inflow could come in form of self-help

housing or from the corporate sector through property investment corporations. In other

words, the direct involvement ofthe government in housing provision is seen as having a

crowding-out effect on the private sector. It was this thinking that underpinned the

Global Shelter Strategy (GSS) initiative of the World Bank (World Bank, 1993; GSS,

1988), where the emphasis has been on enabling housing marlcets to work. As indicated

above, the developing countries have not been able to implement these policies and

succeed with them given the twin problems ofinadequate financial capital and the rapid

growth in population, especially in sub-Saharan Africa
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Table 3.3

Demographic Indicators: Estimates And Projections For SSA By Sub- Region &
Country, 1990

SOURCES: Population Reference Bureau (1990); UN Economic Commission for
Mrica (1988)

SL'BREGIONI POPULATIO BIRI'HRATE DEATH NATURAL POPULATION PROJEcrED
COUNTRY NESI'IMATE (pER 000 OF RATE INCREASE DOUBLING POP. 2000

(MILLION) POP.) (pER 000 OF (A.~NUAL%) TIME (YEARS) (l\fiLUON)
POP.)

EJRICA 199.0 47 11 3 23 2728
ETHIOPIA 51.7 44 24 2 34 70.8
TA..NZA~1JA 26 51 14 3.7 19 36.5
KENYA 24.6 46 7 3.8 18 35.1

UGA.l\oTIA 18 52 17 3.6 20 25.1
MOZAWlIQUE 15.7 45 19 27 26 2004
SEYCHELLES 0.1 25 8 1.7 41 0.1
DJIBOTJTI 0.4 47 18 3.0 23 0.6
CE"N"RAL AFRICA 68.0 45 16 3.0 23 9L1

ZAIRE 36.6 47 14 33 21 50.3

CAJ.,\!EROON 11.1 42 16 28 26 14.5
Ai.~GOLA 8.5 47 20 27 26 11.1

SOATO~1EI 0.1 36 9 27 25 02
PRINCIPE
W!AFRlCA 205.1 47 11 3.0 23 279.3

!'-.'IGERlA 118.8 46 11 29 24 160.8
GH.-\.t."""JA 15.0 44 13 3.1 22 20A
COTE D'LVOIRE 126 50 14 3.7 19 18.5
CAPE VERDE 0.4 38 10 28 25 0.5
SIERRA LEONE 4.2 48 23 2S 28 5.4
SOurHER.c'l 44.9 36 9 27 26 58.7
AFRICA
LESOTI-IO 1.8 41 12 28 24 24
NA...\IIBIA 1.5 44 12 32 22 21
BOTSWA.l'JA 12 40 1l 29 24 1.6
swA,Zll...A......u 0.8 46 15 3.1 22 l.l
soum AFRICA 39.6 35 8 27 26 51.5

.

Table 3.3 shows the phenomenal rates at which population is growing in sub-Sahara

Africa, indicating the enormity of the housing problems, especially when housing

demands outpace housing supply.

Furthennore, any hope ofbeing able to arrest the problem in the medium to long tenn is

dashed when the population structure for sub-8aharan Africa is considered.
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Table 3.4

SOURCES: Population Reference Bureau (1990): UN EconoDllC COllllDJSslOn for Afnca (1988)

,
SUBREGION/ % POPULATION LIFE URBAN
COUNTRY UNDER 15/ EXPECfANCY POPULATION

OVER 65 AT BIRTH %
(YRS)

E1AFRICA 47/3 50 18
ETIllOPIA 46/4 41 11
TANZANIA 49/2 53 19
KENYA 50/2 63 20
UGANDA 49/2 49 9
MOZAMBIQUE 44/3 47 19
SEYCHELLES 36/6 70 52
DJIBOUTI 46/3 47 78
C/AFRICA 45/3 50 37
ZAIRE 46/3 53 40
CAMEROON 44/3 50 42
ANGOLA 45/3 45 25
SOA TOMEI 42/5 65 38
PRINCIPE
W/AFRICA 46/2 48 30
NIGERIA 45/2 48 31
GHANA 45/3 55 32
COTE D'LVOIRE 49/2 53 43
CAPEVERDE 42/5 61 27
SIERRA LEONE 44/3 41 28
SOUTIIERN 40/4 62 53
AFRICA
LESOTHO 43/4 56 17
NAMIBIA 45/3 56 51
BOTSWANA 46/3 59 22
SWAZlLAND 47/2 50 26
SOUTH AFRICA 40/4 63 56

. . . .

Demographic Indicators: Estimates &Projections For SSA By Subregion And
Country 1990 (Underl5\ Over 65, Percentage Urban Population)

As indicated by Table 3.4, the implications for environmental sustainability from future

demands on the biophysical environment is clearly demonstrated by the population under

the age of 15 years of age, which stands at 48 percent of the total population. Viewed

from a regional basis, Eastern Africa has a percentage of47% of its population under 15
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years, and 3% over 65, Central Africa has 45% and 3%, West Africa, 46 and 2% and

Southern Africa, 40 and 4% respectively (population Reference Bureau, 1990; UN

Economic Commission for Africa, 1988). This in economic terms implies a high

dependency rate, which has serious implications for per-capita income and the ability to

replicate housing infrastructure to the segment ofthe population currently without shelter

(Ebohon, 1993; Oucho, 1992).

Furthermore, another worrying population characteristics are their spatial distribution.

Table 3.5

Percentage OfPopulation That Is Urban In Africa, Latin- America And Asia
(1920 -2000)

YEAR AFRICA LATIN-AMERICA ASIA

1920 7.0 22.4 8.8

1930 9.2 27.9 10.3

1940 10.4 30.8 12.9

1950 11.4 40.6 15.7

1960 18.2 49.4 20.8

1970 22.9 57.4 23.8

1980 28.9 64.8 27.4

1990 35.7 70.7 32.3

2000 42.5 75.2 38.9

Source: AdepoJu (1983)

The significance of the contents of Tables 3.1 to 3.5 as far housing is concerned lies in
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the fact that there is a close relationship running through from housing need, population

growth, and urbanisation (GSS, 1988). Given the spatial population structure, it is hardly

surprising that existing housing infrastructure in many cities of the developing, which

remained static has not been unable to cope with demand (Bhatia, 1994; Abloh, 1976).

As a result, it is not uncommon to find 7 people sharing a room in the shanty- towns of

Sub-Saharan Africa This scenario is validated by the experience ofKampala in Uganda,

where urban population is growing at the rate of 4.8 percent annually but experiencing

massive housing deficits expected to reach 279 500 units by 2006 (Ebohon, 1996).

The linking of the quality of life with the biophysical environment under the United

Nation's Agenda 21 declaration in 1992 ushered in a new urgency to arrest the

deteriorating built environment in developing countries (Ebohon, 1998; Pugh, 1997;

GSS, 1988). The implication being that apart from the direct environmental benefits from

reducing resource intensity ofhousing construction, a decent housing and functional built

environment are necessary prerequisites to environmental sustainability. The following

analysis of South Africa housing sector is discussed around these themes and

perspectives, which have been identified above.

+3.3 South Mrica's Housing Situation

Along with international trends, South Africa has huge housing problems. However, its

housing problems have been compounded by its historical past and the legacy ofthat era

still persist with regards to housing and perhaps will remain so for the foreseeable future.

Thus, it is hardly surprising that South Africa's housing sector is characterised by
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shortages and huge backlogs as well as deterioration in existing stocks (Government of

National Unity, 1995). However, apart from the effects of the deliberate policies of

previous governments to use housing as a vehicle for implementing its socio-economic

policies (lnnes, 1986), extensive bureaucracy, overlapping and duplication of roles have

combined to undermine housing production and delivery efforts (Government ofNational

Unity, 1995). While this may be so, the impact of its historical past on the current

housing situation cannot be ignored where the majority of the population was excluded

from mainstream socio-econontic activities, denying access to housing and otherfacilities

(Dept ofNational Housing, South Africa, 1995).

However, existing housing conditions in South Africa reveal a total stock of 4.9 million

housing units in 1995 of which 3.4 million were formal houses and 1.5 million informal

housing units, which leaves a backlog of 1.5 million houses (Dept of National Housing,

South Africa, 1995). Aside, it is further estimated that there are 720, 000 serviced sites in

urban areas requiring upgrading along with existing public, private, and grey sector hostel

accommodation for 450,000 South Africans. The annual population growth rates of2.27

percent and rising household formation complicate the housing situation further, as

housing production and delivery lag behind, forcing housing backlog to rise annually by

178, 000 units (Dept ofNational Housing, South Africa, 1995). Despite the production

and delivery of 1.13 million housing units since 1994, housing 5 ntillion people, housing

backlog has increased to between 2 to 3 ntillion housing units and a total number of

people needing housing has increased to 7.5 million people (Dept ofNational Housing,

South Africa, 2000). Nevertheless, Figure 3.1 indicates that the government is approving
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new housing projects across the provinces where the differences in the number of

projects commissioned in the provinces also reflect housing needs brought about mainly

hy population pressure and household formation.

Figure 3.1

,.... f-----

""

""

Soun:e: Departmen.tofHousing Statistics

There is a huge disparity among the population relative to housing needs. The more

worrying phenomenon about the housing situation is the great disparity in the housing

statistics whereby Blacks disproportionately account for those without shelters.
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Table 3.6 Uacklog in Housing (1990)

Race UnitslHouses Required
I

UuitIHouses Required
per Annum

Asians 3000 i 3000
Blacks 124,8000 I 179,000
Co1oureds 43,000 I 10,000
Whites 1000 I 6000
Source: South Africa Housmg Couucil, (1992)

Although about 1.3 million low-cost houses have been built and delivered since 1994,

Blacks remain the group with the highest housing needs in South Africa, which poses

several dilemmas and challenges, to satisfying total housing demands.

The first of these challenges derive from the fact that the Black population also endures

the highest rates of unemployment in South Africa as shown in Table 3.7.

'-I~

\

\f Table 3.7 Unemployment by Population Group (Ages 15-65)
---"-.- -~- --- _.~ •.. ' .__ ..~.- ,.,.,,- -- .... __ . _.~------ - ... ~,-~-- ,._~,. -~".-.

Source: Population:- Revised CSS estimates for 1996 I Poverty :- 1994 CSS I
Unemployment: 1995 Household Survey WESGRO (1998)

(Millions) Mricanl Coloureds Indian! White Unspecified Total
Black Asian /Others

UNEMPLOYED
MALE 1.811 .142 .029 .046 .013 2.041

FEMALE 2.395 .158 .021 .043 .014 2.631

TOTAL 4.206 .300 .500 .089 .027 5.122

. .

Evidently from Table 3.7, 82 percent of the Black population are unemployment and the

table further shows that this figure is even higher when disaggregated. Amongst the

female population, the rate of unemployment is more than 91 percent while that for the

male population is 88 percent. This has enormous implications for housing affordability
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and limits the scope for housing production and delivery, especially given the higher

percentage ofhouseholds headed by the female population.

The second challenge posed by the huge housing backlogs for the Black population

concerns the fact that the unfolding rapid population growth in South Africa occurs

within the Black population. Table 3.8 shows the population forecast for the Black

population from the 1990 base year for the year 2000.

Table 3.8 Population forecast for 2000

Source: Development Bank ofSouth Africa, Urban Foundation, South
African Housing Advisory Council, 1992

RACE 1990 2000

BLACK 28249 37280

WHITE 5471 5480

COLOURED 3320 3802

ASIAN 1012 1177

TOTALS 38052 47739

. .

Evidently, the forecast for the Black population is not only higher than those ofthe other

groups, but almost doubled the 1990 figure and shows an increase of 76 percent

Combining this with other development indicators, especially at the provincial levels

demonstrates the complexity of South Africa's housing problems and how these

problems interface with other wider socio-economic factors.
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Table 3.9 Provincial Development Indicators

Sources: Populatiou: - RevUed ess estimates for 19961 Poverty: 1994 ess / Unemployment: 199:>
Household Survey WESGRO (1998)

PROVINCE POPULATION POPULATION POVERTY UNEMPLOYMENT HOUSING
% MILliON IN 0/. %(1995) SHORTAGE

'000
E/CAPE 15,6 5,9 62 41,4 230
FREESTATE 6,6 2,5 45 26,1 115
GAUTENG 19,0 7,2 21 20,9 790
KWAZULU 20,4 7,7 49 33,1 385
NATAL
MPUMALANGA 6,9 2,6 43 33,4 60
NORTH-WEST 7,9 3,0 41 32,8 225
NI CAPE 1,9 0,7 46 27,2 12
N/PROVINCE 10,8 4,1 68 41,0 100
W/CAPE 10,9 4,1 18 17,5 185
RSA 100,0 37,8 42.2 29,3 2,1 mil-

As is shown in Table 3.9, a global picture of housing shortages in South Africa is

presented, which shows population density, population distribution across provinces,

while at the same time highlighting the levels of unemployment and poverty. It thus

shows that housing needs vaIy across provinces with the relatwely poorer provinces

experiencing greater housing needs. Population distribution by province indicates that

Kwazulu Natal and Gauteng have the highest population, with 7.7 and 7.2 million people

respectively. The particUlar case of Gauteng was expected, given the levels of industrial

and commercial activities, explaining the relatively low levels ofunemployment endured

by the province. However, the implication has been the high rates of rural-urban

migration as well as migrations from neighboring African States, which is why it ranks as

the province with the highest housing needs. In the case of Kwazulu Natal, the

unemployment rate is 20.9 percent but experiences a much higher rate ofpoverty.

This pattern is repeated in Northern Province and Eastern Cape with high levels of
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unemployment and poverty. Indeed, apart from Western Cape, all other provinces exhibit

similar1locio-economic characteristics.

The implication of the above analysis is that an increasing proportion ofthe population

would require full housing subsidy, which numbers almost 16 million people (S.A

Housing Advisory Council., 1992; Housing subsidy scheme, 1995).lfan average family

size of5 per household were adopted as an ideal household size, 3.2 million households

would need housing subsidy.

Figure 3.2
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Source: Department ofHousing Statistics.

Figure 3.2 clearly indicates the number of subsidies that have been approved by the

government. As expected Gauteng accounts for a huge proportion of the subsidies
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granted mainly because of the huge population influx from other parts of the country,

which also explains the proportion accounted for by Kwazulu Natal.

Table3.10 Subsidy Requirements by Households October 1995

Source: Central Statistical SefVlccs, (1996), as sited ID Cape Metro: Contextual Information (CMC),
(1999a)

Category Blacks Coloureds Indians Whites CMA South Africa
0/0 % 0/0 0/0 0/0 0/0

RO-R800 59 36 20 11 37 55
R801-R1070 12 8 7 4 9 6
RI071-R2500 20 43 44 29 34 23
R2501-R3500 5 8 12 13 8 6
R3501-RSOOO I 2 3 14 21 6 5
RSOOI-R8000 2 1 4 14 4 3
R8000+ 1 1 0 10 2 2
Total 100 100 100 100 100 100. . .

Table 3.10 attests to the discussions earlier of the prevalence ofpoverty in South Africa.

As can be observed, 55 percent of the total population full within the lowest income

bracket, and particularly affected is the Black population where the percentage in the

lowest-income category is above the national average.

The challenge of producing and delivering the estimated annual 200 000 new housing

units together with another 178, 000 units required to meet demands and accommodate

the huge backlogs at affordable prices remain the real challenge. This is particularly the

case relative to competing demands for limited government resources.

A bigger challenge is to satisfy such huge housing demands with minimum impact on the

biophysical environment
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The manner in which any particular country or culture defines shelter has a profound

bearing and influence on its policy. In the case ofSouth Africa the vision expressed in its

national housing policy document is all embracing. It sets out to ensure that "habitable,

stable and sustainable public and private residential environments are created for viable

households and communities." The importance attached to the environment is very much

in line with the United Nations Agenda 21 under which the concept of environmental

sustainability has been extended to reflect the fact the a house transcends its physical

attributes. Accordingly, a house may not satisfY the strict criteria of environmental

sustainability if it is socially unsustainable. In other words, the built environment in

addition to environmental sustainability must also be socially sustainable, creating an

enabling environment for cohesive communities to exist.

Thus, a house can hardly be defined as sustainable if it remains unaffordable as the

concept of affordability transcends initial housing costs to include running and
,

maintenance costs as well as living expenses, which are key considerations for effective

and efficient housing functionality (Aboutorabi, et al., 2000). Thus, affordability is

influenced by several factors such as distance from the workplace or employment

opportunities, ill health due to poor housing conditions such as indoor pollution,

overcrowding, poor sanitation and general unhealthy living conditions (Whiteside et aI,

1995; Adebayo, et al. 2000).

The main thrust of the government's new housing policy is to enable individuals and

communities to satisfY their housing needs. This involves ensuring that appropriate
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institutions are in place to facilitate the enabling strategy that would allow private capital

inflow to the housing sector (Dept of National Housing, South Africa, 2000).

Underpinning the strategy is to strive for higher economic growth that would allow for

expansion in the labour market so that aggregate income levels could be raised. The

rationale is that rising income would allow more individuals to meet their housing

demands, allowing emphasis to be placed on meeting the housing needs ofthose to whom

housing remain unaffordable. However, given the fact that more than 40,370 households

in the country earn a joint income ofless than R800 per month, it would require massive

employment opportunities in order to raise current household income levels.

However, the current reality of high unemployment in South Africa indicates that

housing subsidy would remain the most realistic means of effecting housing affordability

in South Africa for those out ofwork. Indeed, the evidence in Table 3.10 shows that even

those at work would also require housing subsidy because ofthe huge percentage of the

total population that fall into the low-income bracket. This is particularly the case where

hoUsing finance is probably the largest single investment individuals are likely to make in

their life time, especially those within the Iow-income bracket. Thus, subsidy remains a

permanent feature ofSouth Africa's housing policy.

The government has the policy choice of channelling such subsidies through consumers

or producers. Consumer subsidy is considered relatively more efficient given that it

allows consumers to shop around and 'vote with their feef, forcing competition among

producers (Ministry Of Housing, 1996). The draw back is ensuring that the amount is
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spent on housing and not other goods. Similarly, the government has the option of

channelling subsidies through producers, which in this case are property developers

(Ministry OfHousing, 1996). While this ensures that houses are delivered, it nevertheless

has the drawback of consumers having to accept what is provided and not necessarily

what the consumer wants.

Nevertheless, the government has applied both subsidy types whereby subsidies have

been given to producers in form of grants as well as to consumers in form ofcash but the

latter type ofsubsidy predominates. The subsidy programmes ofthe government include

the following:

• ownership subsidies that allows individuals to own their own houses

• collective ownership subsidies aimed at facilitating collective housing, which would

be accessed by individuals

• social housing subsidies aimed at social housing institutions

• rental subsidies for institutions that supply affordable and subsidised housing to the

rental market

• subsidies targeted at the previously disadvantaged communities
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However, the levels ofsubsidies are measured against the real fiscal constraints faced by

the government but are sufficiently flexible to serve a wide range oftenure and housing

delivery choices. Nevertheless, Table 3.15 gives a clear indication of the amount of

subsidies that would be necessary to effect the housing policy objectives of the

government given the level of poverty. Evident from this table is the proportion of

households headed by female and supported by single income, which is an indication of

poverty. Furthermore, the subsidy criteria of the government would indicate that about

90 percentofthe population would·qualifY for either full or part of the subsidies offered

(Central Statistical Services, 1996).

Table 3.11 Subsidy Categories per Monthly Income

Source: Department ofHou.mg. Annual Report, (1997)

Monthlv beneficiary income Subsidvamouut
ROtoR800 R15,000
R801 to RI, 500 R12,500
Rl,501 to R2, 500 R9,500
R2, 501 to R3, 500 R5,000

.

According to the govemment,every household earning R3 500 or less a month qualifies

for a subsidy unless they have secured a service site in the past on the State's housing

assistance scheme. Even then, they still qualifY for subsidies if income to that particular

household is or less than RI 500.
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A glance at these policies would show that they are short-tenn intervention measures by

the government. Thus, the government has other long-term intervention strategies where

the mobolisation of appropriate credit facilities, rearrangement of housing institutions,

facilitating the speedy release of land, and aboveall the stabalisation of the housing

environment are considered an overriding priority.

However, these policies have been the subject of several criticisms, especially their

manifestations on the ground with regards to the slow pace of housing construction and

delivery, the difficulties associated with accessing subsidies, housing quality, and on

environmental grounds. In particular, government subsidies have been severely criticised

for its inadequacy relative to govemment objectives ofdelivery of "habitable, stable and

sustainable public and private residential environments for viable households and

communities." This is particularly relavant when such subsidies assume that recipients

would be able to access further funding from the capital market, which has been criticised

as unrealistic for appropriateness and affordability (Adebayo, et a1. 2000).

Similarly and perhaps a more devastating assault on the government's environmental

sustainability objectives, with regards to housing production and delivery within the

confines ofsustainable development, has been made (Adebayo, et al. 2000).

Adebayo, et a1. (2000) assert that cost savings rather design and quality, and as a result

architectural value and aesthetics have been lost together with "a sense of identity" for

residents. Similarly and in a more detailed study to date, low-eost housing has been found

inadequate with regards to two distinct measurements of environmental sustainability,
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including technical and biophysical facets ofsustainability (Walker, et al. 2000). The first

sets ofcriteria applied under the technical facet include factors such as quality, durability,

and indoor comfort. Under biophysical considerations, location and the energy and water

efficiency ofthese units was investigated. The conclusion was that in both categories, the

low-cost housing units being built and investigated failed to satisfY the sustainability

indicators constructed for the study.

Despite these criticisms the genume efforts and sincerity of the South African

government to meet the housing needs ofits people through its enabling housing policies

is in no doubt However, the real challenge is whether housing needs can be met with

minimal or zero costs to the biophysical environment and at the same time fulfil its social

sustainability obligations. This challenge is considered in chapter 4 where the biophysical

environment is considered with particular attention to physical housing units, the current

mode of housing provision versa-visa intensive development, and the attendant raw

material implications ofsuch development.

3.19~onclusioD r J-

This chapter has considered the housing problems of South Africa within a global and

regional context While South Africa's past contributed to its housing problems, it cannot

be denied that concerted efforts are now being made to redress the housing issues.

However, the process is hampered by rapid population growth, high rates of

unemployment, increasing poverty, and competing demand for limited government

revenue. This has not stopped the government from delivery of well over a million low-
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cost housing units since 1994. However, there is a need for the government to recognise

the impact of housing provisions on the biophysical environment and seek other ways of

enhancing housing affordability. These two objectives can be achieved almost

simultaneously amongst other measures by encouraging the recycling and reuse of

construction waste, while reducing building costs also has the added advantage of

minimising natural resource intensity ofconstruction activities.
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CHAPTER 4:

SOUTH AFRICA'S BIOPHYSICAL ENVIRONMENT AND
HOUSING PROVISIONS
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4.1 Introduction

In chapter 3, environmental sustainability featured prominently in South Africa's housing

white paper (Dept of National Housing, South Africa, 2000). As also indicated, efforts

have been made to empirically validate the environmental credentials oflow-cos! houses,

of which over one million has been built, against biophysical and social sustainabiIity

indicators (Walker, et a!' 2000, Adebayo et al. 2000). While the debates about the extent

to which these sustainable attributes are currently observed in South Africa's built

environment sector continues, the impact of housing construction on the biophysical

environment of South Africa is best appreciated by considering the state of South

Africa's biophysical environment itself.

This allows the focus on the impact of material input to housing construction on South

Africa's biophysical environment The main focus in establishing the impact ofmaterials

use on the environment is to emphasise the finite and non-renewable nature of

construction materials, enhancing the argument for recycling and reuse of construction

materials

4.2 South Mrica's Biophysical Environment.

In terms of biological diversity, South Africa ranked third amongst countries with the

greatest biological diversity.
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Figure 4.1
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Figure 4.1 indicates the huge biodiversity ofSouth Africa, which is habitat to many ofthe

world floras and faunas. It has 7.5 percent of the world's vascular plants, 5.8 percent of

the world's mammal species, 8 percent of the world's bird species, 4.6 percent of the

world's reptile species, 16 percent of marine fish species and 5.5 percent of the world's

recorded insect species. This is attributable to the extensive range ofclimatic, geological,

soil and landscape fonus of the country, especially the extensive wetlands. which is

habitat to different varieties offlora and fauna as shown in Figure 4.2.
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Figure4.2
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However, many ofthese species are threatened with extinction, and the rates ofextinction

are high in South Africa by global standards owing to the increasing proportion of land

area devoted to agriculture, including animal husbandry. As figure 4.3 indicates, a huge

proportion ofland has been converted to agriculture since the 1930s.
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Figure4.3

Natural Vegetation Converted into Agriculture
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Currently, only 10 percent ofSouth Africa's land are conserved while a huge 86 percent

is devoted to agriculture.

Figure 4.3.1
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The main threats have come as a result of the rapid growth experienced in population,

which in ·tum has fuelled urbanisation 'while at the same time intensifying agricultural

production. Similarly, the industrialisation process has also been intensified in order to

meet the demands for food, energy, and other basic commodities.

Figure4.4
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As shown in figure 4.4, population has grown between 1980 and 1991 but what is

significant is the rate of growth around the most environmentally sensitive ecosystems

where more than 4 percent growth has been experienced. Thus, population growth drives

agricultural expansion to meet food demands, areas of natural habitat are converted to
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other land uses with adverse impacts on the number and types of species following the

inevitable deforestation and bush encroachment. These processes change the vegetation

structure, and the type and number ofanimals that can be supported. Collection of plant

material for the medicinal and horticultural trades, reduces the abundance of certain

species in the wild, and has led to extinction ofsome species.

As a consequence ofsuch accelerated development, large amounts ofwaste and pollution

are generated, putting huge pressure on the environment in tenus of suitable waste

disposal sites, pollution, and changes to the atmospheric composition, with obvious

consequences for climate stability.

Figure 4.5
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Indicated in Figure 4.5 is the huge amount efiluent already discharged into coastal waters

most ofWhich are untreated.

Changes to the climate as well as climatic conditions have become inevitable owing to

the ongoing alteration to the ecosystem, some ofwhich have proved irreversible as can be

seen in the deteriorating state ofthe stratosphere owing to atmospheric pollution. Indeed,

atmospheric pollution has the potential to alter the distribution of species and

communities as a result of the likely changes to adaptations and conditions of organisms

and species. With so little of South Africa remaining natural habitat, it may be difficult

for organisms to move to more suitable areas, and extinctions will become more frequent

Thus, the impact on population pressure on the natural environment of South Africa is

enormous and no where has such demand manifested other than fresh water demands.

This natural resource ofclean fresh water is undergoing rapid depletion as more than half

of the county's wetlands resources have been lost to agriculture and darns, creating a

situation where South Africa now looks to neighbouring countries to meet its increasing

water demands. As Table 4.1 indicates, future intensity ofnatural resource consumption

such as water demands is projected to double and rise by 52 percent by 2030. Similarly,

the built environment sector is the sector showing the highest expected increase in water

demand by 2030.
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Table 4.1 Present and Projected Water Demand

Volume use, Predicted %
% 1996 (million volume use, 2030 Increase

Contribution cubic meters (million cubic
User Group toGDP per year meters per year)

Urban & domestic - 2171 6936 219.5
Mining & industrial 37 1598 3380 IlLS
Irrigation &
afforestation 6 12344 15874 28.6
Environmental - 3932 4225 7.5

Total - 20045 30415 51.7

Source: Department of Environmental Affain and Tourism, South Africa (2000)

Thus, the association between South Africa's population growth and the huge burden on

its biophysical environment and is clearly evident from this analysis. However, what this

goes to show is that as population growth accelerates and fundamental changes to its

structure occurs, South Africa's biophysical pressure is going to come under increasing

pressure.

Thus, manifestations of changes to the population structure such as the likely increases

in household formation would have enormous implications for South Africa's biophysical

environment Nevertheless, the nature and intensity of such implications hinges on

lifestyles and no where has such lifestyles manifest most other than within the built

environment with regards to housing design, spatial planning, and housing choice

between intensive and non-intensive development, which has enormous implications for

land use.
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4.3 South Mrica' Climatic and Atmospheric Environment

South Africa is widely acknowledged as a very climatically sensitive country because of

the climatic sensitivity of its agricultural sector. Although the levels of greenhouse

emissions are witIlln guidelines, there are occasions, mainly in urban South Africa, when

climatic conditions have deteriorated owing to intense energy consumption and industrial

activities.

Figure 4.6 Trends in Atmospheric Concentration of CQ,
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In South Africa, the energy sector for example is the main source of carbon dioxide

(C02) and sulphur dioxide (SQ,) emissions. Transport is another source of greenhouse

gas emissions, contributing 44 percent oftotal nitric oxide emissions as well total volatile

organic emissions (VOC). The incidence of these gases during sunlight results in

petrochemical smog, which is toxic to humans, plants, and animals. Thus, with carbon

dioxide concentration increasing by about 0.6 percent annually while tropospheric

methane concentration having increased by 8.3 percent between 1983 to 1998, South
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Africa's climatic conditions are likely to deteriorate further with increases in the variables

that are implicated.

4.4 Sensitivity ofSouth Africa's Biophysical Environment to Housing Construction

The very definition of housing as a variety of processes through which habitable, stable

and sustainable public and private residential environments are created for viable

households and communities attests to the relationship between housing as a product and

the biophysical environment in which it must exist This acknowledges that the

environment within which a house is situated is as important as the house itself in

satisfying the needs and requirements of the occupants. Thus, environmental issues are

inherently linked with quality of life. In other words, environmentally sound human

settlements should provide good air quality, ensure that housing is well located and is

energy and water efficient and planting provides green "lungs' or even food security.

Land development and the spatial planning are crucial to the housing process and landuse

in general, which in housing construction, is very significant to the discussion of the

sensitivity of South Africa's biophysical environment. This is mainly due to the natural

resource intensity of construction activities on the one hand, while on the other, the

phenomenonaI growth in population and the attendant implications for shelter provisions.

Housing and human settlement in general has another significance to the biophysical

environment because ofthe widely acknowledged fuct that 75 percent ofenvironmentally

degradable fuctors, most of which are comprised ofgreenhouse gas emissions originate

within the built environment Thus, the way buildings are designed, the material inputs to
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building construction, and the amount of land devoted to shelter all have significant

implications for the biophysical environment (Ebohon, 1996).

As already indicated in chapter two there is huge energy embodied in construction

material during manufacturing on the one hand, the huge chemical effiuents that are also

discharged on the other. Thus, this would indicate that recycling and reuse of

construction wastes would have enormous impact on environmental sustainability

through reductions in the use ofnew construction materials. Given that such a move also

has the potential for enhancing social sustainability, especially affordability, recycling

and reuse ofconstruction wastes depicts a win-win scenario. First, it is absolutely crucial

to consider types oflow-cost housing designs, material inputs, and layout in order that the

extent to which they are environmentally sustainable could be ascertained.

4.5 Environmental and physical characteristics oflow-cost housing in South Africa

The evaluation ofenvironmental characteristics of low-eost housing in South Africa can

begin by first considering their locations, the size of these houses and the urban form in

general. First, Figures 4.7 depicts a typicallow-eost housing site while figure 4.8 to 4.11

depict the typicallow-eost constructions in South Africa.
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Figure 4.7 A typical site plan for low-cost housing in South Africa

Figure 4.8 Typical Low-cost Housing Developmentls
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Figure 4.7 represents a typical low-eost housing site in South Africa, and as can be seen,

they usually are on a huge expanse of land hewed out ofgreenfields and usually located

away from centers of economic activities, forcing workers to travel long distances to

work. Location has huge significance with regards to environmental sustainability,

especially where greenfield sites are preferred to 'brownfleld' sites for housing

development on the one hand, and on the other, where such locations are too distant from

the work place or areas of economic activities (Adebayo, et al. 2000). The reason has

been blamed on the housing delivery policy framework ofthe government As discussed

above, such a practice involves massive loss of biodiversity, which is particularly the

case when low-density detached housing units are favoured to intensive and high-density

development This has enormous implications for the proportion of land devoted to

housing construction, which is especially the case with rapid population growth and the

attendant household formation.

Similarly, there is an added huge implication for transport energy consumption and

vehicular emission and pollution by virtue of the fact that the greensites available are

usually very distant from economic activities. As already indicated above, the transport

sector is a major source of greenhouse gas emissions, contributing 44 percent of total

nitric oxide emissions as well 44 percent ofthe total volatile organic emissions (VOE) in

South Africa In terms ofsocial sustainability, especially affordability, increased distance

from work and from areas of economic activities generally imposes huge financial and

social constraints on households. Households in low-eost housing developments are

known to devote up to 60 percent oftheir wages to transportation from home to work and
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other areas of economic activities. As a result, poverty is perpetuated and reinforced,

which in turn exacerbates post construction maintenance difficulties. The implication for

the housing stock and the built environment, from previous developments ofthis kind, is

one ofdeterioration and dilapidation (Rodriques, 1997).

; "~ c

The physical attributes of these houses can be gleaned from Figures 4.7 - 4.9, which

represented different types of low-cost housing developments across South Africa. As

can be observed, these are veI)' simple structures that have been constructed from

different materials ranging from polystyrene-impregnated concrete slabs to cement

blocks and bricks, but the majority are built with cement blocks and plastered over. The

size of these houses range from 28 to 42 square meter, which depends on the Provinces,

as there are no uniform standards across the countI)'. Owing to lack of funds, majorities

of these houses lack insulation, ceilings, and known features of energy efficiency. In

these regards, these houses fail to meet the important criteria of socio-cultural

sustainability, as these houses have been labelled by default as low status owing to poor

design and location.

/-----
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These aspects of socio-cultural sustainability are perhaps the greatest threats to

environmental sustainability in South Africa. The future acceptance of these houses as

occupants become economically empowered is seriously in doubt Ifthis happens, a ghost

tOVvn scenario develops or a typical inner city syndrome ensues where households

abandon their houses in certain parts ofthe city as they become economically empowered

or where households refuse to relocate to such areas due to giant slumps, deterioration
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and decay. In the former case, new greenfields would be dedicated to producing houses

that meet with the taste and preferences of the newly economically empowered

households. In the latter, the refusal to move into designated low-income housing for the

derelicted and deteriorated, leaves these houses unoccupied and as such amounts to a

huge waste of scarce resources. Thus, it is imperative that a holistically sustainable

approach to low-cost housing is adopted now in order that huge future correction

expenditure is avoided.

A further critical look at low-cost construction would reveal the use of new materials

with hardly any recycled materials in use, which as argued above, would not only have

substantially reduced costs and enhance affordability but would also have reduced the

amount of new material inputs. This is particularly surprising given the government's

commitment to environmental sustainability and this raises important questions as to

whether government's commitment is a mere textbook exercise. The question remains to

be asked as to why recycled materials are not specified and insisted upon by local

authorities in the construction oflow-cost housing despite the huge potential there is for

reducing housing costs. Several ofthe theoretical reasons advanced in chapter two, which

range from problems of acceptability to those associating with marketing and access to

recycled materials may apply here. However, these theoretical propositions need to be

empirically validated in order to determine why recycled materials are not specified for

reuse in low-cost housing construction in South Africa.
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CHAPTER 5:

RESEARCH DESIGN
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5.1 Introduction

According to Leedy (1992), research is the manner in which the researcher attempts to

solve problems in a systematic effort, to overcome the barriers of human ignorance or to

confirm the validity of the solutions to problems others presumably have solved.

According to Stacks and Hocking (1992), the essence ofany research is its validity which

means that the researcher has measured that which he/she has intended to measure and

the reliability ofthe resources that was utilized.

In selecting the method to use in collecting data, the evaluator needs to analyze the

accepted scientific methods to see whether or not it will provide the researcher with valid

and reliable information. The various research methods such as experiments; case studies;

surveys as well as questionnaires and interviews will be addressed within this chapter.

5.2 Experimental Research

Experiments can be carried out in a natural setting (field) or in an artificial one

(laboratory). Within the laboratory the researcher creates the exact conditions required,

the researcher then controls some factors and manipulates others within this

predetermined setting. The independent variable within its natural environment is placed

under practicable controlled conditions.

Experimental research aims at conclusions regarding cause- and- effect relationships

between variables. Due to the control available during the experiment, the researcher is

afforded the opportunity to isolate the observed relationship/s between the independent

variable, (i.e. exposure time, tempera!Ure, cost and anything which is selected to show its
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influence on the dependent variable) and the dependent variable. This is done

simultaneously with the neutralizing of the effects of extraneous variables (differences

between test units and/or control units, i.e. any factors except the experimental treatment

factors that influence the dependent variable). During an experiment the information is

obtained by following the rules and guidelines of the applicable scientific method, thus

allowing minimum potential for errors to occur (Bell, 1993).

Cohen and Manion (1984) agree that the variation in the result attained from experiments

is due to three possible sources. Primary variation which is related to the influence of

treatment and independent variables, secondary variations which can be ascribed to

extraneous forces and thirdly, the variation in measurement.

5.3 Case Study

Alien and Santrock (1993) defined the case study method as an in-depth analysis of the

thoughts, fears, feelings, beliefs or behaviour ofan individual within the research subject

Case study research takes place only when investigators analyze a collection of case

studies, looking for threads ofconsistency that permits general conclusions. A variety of

data collection techniques can be used in case studies, such as interviewing the subject,

direct observation ofthe subject, examination ofrecords and psychological testing.

According to Wimrner and Dominick (1994), a successful study will provide the

researcher \vith a three-dimensional picture, which illustrates the interaction of factors

and events, v,rhich are crucial to the determination of the success or failure of an

organization. Wimmer and Dominick believe that the use of triangulation, which is a
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combination of data collection techniques, is advantageous to the implementation of a

case study for the method oftriangulation enhances the validity ofresearch findings.

In the event that the researchers' aim is to learn something new from the respondent, the

respondent should then be motivated to freely express hislher feelings concerning the

subject under research. In other words the data- gathering method should not be totally

dependent upon the verbal responses to structured questions (Cohen and Manion, 1984).

According to Stacks and Hocking (1992), the use of case studies is more than sufficient

when the study is focussed on small groups. Due to their greater demand for individual

participation, for greater participation leads to greater involvement in the group and

therefore the interviewer can observe whether each participant have a clear understanding

ofthe research topic.

The information that is collected should be systematically classified so that qualitative

comparisons can be made. The main disadvantage is that case studies are highly

subjective, thus limiting the number of studies when research is subject to resource

constraints. It is time consuming and requires training and experience in observing,

recording and writing (Fellows and Liu, 1997). Case Studies, whilst being ofgreat benefit

in the social sciences is often used effectively in the natural sciences or to validate

existing technology, which this work is focussed on.
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5.4 The Survey Method

According to Fellows and Liu (1997), surveys operate on the basis ofstatistical sampling

and information concerning the specific aspect ofthe subject's behaviour, is obtained by

means ofquestionnaires and interviews. The two major survey types used are descriptive

and analytical. The descriptive survey is related to that which the researcher sees,

observes and that which can be described with words and that which can be concluded

from the words. The answers, hopefully, represent the truth of the situation subject to the

condition ofthat time.

The analytical survey method is used to guide a project towards the discovery of new

truths and the method of reporting data is by means of numerals, which allows the

researcher to examine the interrelationships between variables and to draw explanatory

inferences. This approach requires the examination of two or more variables in order to

test the research hypotheses (Leedy, 1992).

According to Wimmer and Dominick (1994), the advantages ofusing the survey methods

can be listed as follows:

1. Surveys can be used to investigate problems in realistic settings.

2. The cost incurred is dependent upon the amount ofinformation gathered.

3. A large amount of information can easily be collected from a variety ofpeople.

4. The survey technique allows the researcher to examine a large number ofvariables

that can be analyzed with the help ofmultivariate statistics. Examples are lifestyle

information, attitudes, motives and intentions.
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The disadvantages can be listed as fo Ilows:

1. The independent variables cannot be manipulated as in the experimental research.

2. Without this control, the researcher cannot be certain whether the relationship that

exists between dependent and independent variables are casual or non-casual.

Nor can the interdependence ofthe independent variable on another be determined

beyond any doubt.

3. Casualty is difficult to establish because many intervening and extraneous variables

are involved.

4. Surveys depend on sampling techniques. The sample may be biased due to some part

of the population being over represented or under represented, people may not

answer questions truthfully and this will affect the end result of research.

5.5 Interviews And Questionnaires

An interview is a face-to-face dialogue (it can also take place over the telephone) which

is conducted to obtain research- relevant information about specific aspects ofa subject's

beha"iour, for the result to be effective advance planning is essentiaL According to

WilIlIner and Dominick (1994), in- depth interviews are used to explore and to uncover

participants' perspectives on a particular issue. In other words it can provide the

researcher with detailed background about the reasons why participants give specific

answers. It further allows for observations ofparticipants' non- verbal behaviour; and can

provide extensive data concerning participants' opinions; recollections; values;

motivations and feeliogs.
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There are four ways of gathering data through direct verbal interaction between

individuals: it is by means of structured or unstructured interviews; the non- directive

interview; and the focussed interview. The structured interview is when the content and

procedures are organized in advance; i.e. the sequence and wording ofthe questions are

predetermined Unstructured interviews are also carefully planned but it gives the

interviewer greater flexibility than a structured interview, for the sequence and wording

of questions is entirely in the hands ofthe interviewer.

The non- directive interview provides the interviewer with minimal control on the course

that the interview will engage in, for this method of data gathering encourages the

respondent to freely express his feelings about the subject under investigation. A non

directive interview is usually implemented when the interviewer has little knowledge on

the research topic.

During a focussed interview the interviewer can play a more active role than during a

non- directive interview, this can be ascribed to his personal involvement in a particular

situation, which provided himlher with the necessary knowledge to guide the direction of

the conversation (Cohen and Manion, 1984).

A questionnaire is the method employed by the researcher, whereby the subjects are

administered a series ofwritten questions designed to obtain information about attitudes,

opinions, and specific aspects of their behaviour. A questionnaire is similar to a highly
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structured interview except that the respondents read the questions and mark their

answers on paper rather than responding verbally to the interviewer (plotnik, 1993).

According to Plotnik (1993), it is crucial that long and complicated questions are avoided

especially when surveys are done telephonically. Questions in mail surveys need to be

unambiguous, simple and well explained and should be understood by all the

respondents, as there may not be an opportunity for further clarification.

Questions vary with regard to content according to the type ofinformation required. The

four basic types of questions are fuctual questions; questions on opinions and attitudes;

information questions (these are used to discover what respondents know about certain

events); questions on behaviour. There are two basic question formats, namely the open

ended questions (free response or unstructured) and the closed or structured questions

(Stacks and Hocking, 1992).

5.5.1 Advantages ofopen questions

a) open questions impose no restriction on aresponse

b) they are appropriate ""-here the researcher's knowledge ofthe subject is limited

c) open questions are also appropriate for pilot work

d) they assist in determining more deeply- rooted motives, expectations

and feelings
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Disadvantages ofopen questions

a) open questions are time consuming, thus limiting the number of questions

b) the success of the response depends on the competence of the interviewer

c) open questions can easily be misleading

d) responses are often incomplete

e) open questions are easy to ask, difficult to answer and even more difficult

to analyze

5.5.3 Advantages ofstructured questions

a) structured questions are easy to administer, process and analyze due to prior

coding

b) answers are standard and can be compared between groups

c) structured questions are economical and less time consuming

d) the respondent is often clearer about the meaning ofhis response

e) it is easier to quantifY responses, which differ both in terms oftopic and in

the extend ofemotional expression

Disadvantages of structure questions

a) structured questions can often lead to loss ofrapport and frustration,

because respondents may often be forced to make artificial choices which

they would not make in reality

b) structured questions are often less subtle and the respondent can easily discern

the intention behind the question
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5.6 Quantitative Research Approaches

This research approach is mainly empirical or experimental, and is based on the

measurement of quantity or amount, i.e. the study of.faetual data. Quantitative research

concludes the structuring of a research questionnaire or a hypothesis in order to test it

against the .facts of"reality" (Fellows, 1997).

5.7 Qualitative

Qualitative research is analytic and interpretive. It aims to analyse events in a holistic

manner. Unlike the quantitative approach, no attempt is made to control events.

Examples of quantitative research in communication include, field observation, focus

groups, in-depth interviews, case studies and social surveys, among others (Wimmer &

Dominick, 1991). However, Leedy (1993) argues that the difference between these two

types of research approaches is that if the data is numerical, the methodology is

quantitative; ifthe data is verbal, the methodology is qualitative. Leedy (1993) continues

by explaining that the nature of the data, and the problem of the research dictate the

research methodology.

5.8 Triangulation

Triangulation aspires to include the use of more than one source of data collection in a

single research project The aim of triangulation research is to increase the reliability of

the results, and to compensate for the limitations of each method (Fellows, 1997).
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5.9 Descriptive Research

According to Stacks and Hocking (1992), within a research field one can observe the

behaviour and then write down that which has been observed. Similarly, the message can

be observed so that one can describe a certain even.

If we are interested in, the way President Mandela's speeches contribute to the

democratization of South Africa then a content analysis of those speeches will tell us

what topics the President spoke about, the frequency of selected topics, and the

persuasive appeals he used. Thus, by drawing inferences, the reason for having addressed

those concerns can be identified. Content analysis, as a descriptive method, is a starting

point for establishing the effects of a particular set of messages (Stacks and Hocking,

1992).

5.10 Reliability ofResearch

In the event that the method of data collection was reliable, it means that anybody else

using the same method, or the same person using the same method at another time, would

come up with the same results. Internal reliability refers to the extent to which the data

collected, analysis, and interpretation are consistent, given the same conditions. External

reliability deals with the issue of whether or not independent researchers can duplicate

studies in the same or similar settings and obtain similar results (McNeil, 1992).
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5.11 Research Methodology Chosen, Justification, and Problems Encountered

The methodology adopted for this research reflected the desire to select the most

effective method for data collection that specifically addresses the hypothesis that the

recycling and reuse of construction materials would significantly enhance affordability

and environmental sustainability in South Africa. Due to the nature of data required, the

questionnaire method was used to access primary data from all stakeholders in the

production, delivery and consumption of low-cost housing in the Western Cape. To

facilitate data analysis and in the presence ofa variety ofsoftware packages available for

data manipulation the Statistical Package for the Social Sciences (SPSS') was selected

because ofits versatility and the fact that it is extensively used in analysing social science

research. Considering the advantages ofhaving frequency analyses and the opportunity"to

cross tabulate results, SPSSx is flexible and favoured in social science empirical analysis

(Earl et aI, 1995).

The sample size was randomly selected owing to the fact that the full population could

not be surveyed because ofcost and time factors, which meant that the sample size has to

be randomly selected in order to present a true representation ofthe total population. This

"'<IS done by first identifying the various stakeholders such as architects, local authority

housing departments, low-eost housing sites, and selected households. In each of these

categories, lists were produced and each name on the list was folded and put in to a bag

after which the desired sample size was drawn blinded for each of the categories. The

selected areas for the survey include Delft extension, Westbank, Belleville,

Khayelitsha, Nyanga, Mufeleni and Vrygrond and each area received the same number
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of questionnaires with the validity of the data received being dependant on a particular

date selected for the surveys. This procedure ensured bias in data was minimised.

The number of questionnaires disseminated to the homeowners was 140 of which 95

were received, which is 68 percent rate of response. In receipt of the data efforts were

made to clean to take account of missing values. In the case of the professional

stakeholders 35 questionnaires were distributed of which 32 were returned, recording a

91 percent response rate. The same procedure as above v,'lIS applied.

5.12 Rationale for the Questions Asked

The questionnaire was subdivides into two sections, one addressed to the homeownerand

the other to construction professionals, including architects, local authorities and

suppliers ofconstruction materials.

5.12.1 Homeowners Identity Details

Question one addresses the geographical details ofthe sample selected and coincides with

the limitations governing the research. Questions 2, and 3 provide details of population

and establish occupancy rates and population distribution, which seek to validate the

theoretical discussions on these issues in chapters 2, 3, and 4. Questions 4, and 5 are

posed with the intention ofvalidating the dependency rate provided by Silitshena, (1999)

and Hjort af Omas, (1990), which were rather very high in Africa. Questions 6 and 7 are

geared to providing information on the socio-economic situation of the sample and seek

to establish their economic potentialities, which is useful to policy prescription.
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5.12.2 Property Type

Question 8 is aimed at establishing the extent to which recycled materials are used and

accepted by households in response to the theoretical discussions in chapters 2 to 4. This

is particularly the case given the assertions ofNgowi (1996); UNDP (1999); Kweku.et ai,

(1989) and Cakin (1989), that materials usage depends upon local availability, cultural

and status preferences and influences ofconstruction norms.

Questions 9, 10, 11 and 12, whilst establishing design and housing need, are tied directly

to the potential impact ofhousing demand on biophysical resources. This connects with

the finiteness of the natural environment as presented in chapter four and indicates the

need for alternative sources of material input to construction (Department of Housing,

1995, Hiikkinen and Sarah, 1998). Question 13 and 14 are posed in order to establish the

rate of resource depletion and the pollution generated in general and those relating to

housing construction and consumption specifically.

5.12.3 Housing Affordability

Question 15 and 16 will establish the nature of affordability related issues while

questions 17,18 and 19 looks at property types and hope to capture occupants'

expectation and opinions about the houses they are provided (Hiikkinen and Saari, 1998).

In particular, the questions on housing affordability are aimed at establishing the

relationship between the desired needs of the homeowner in terms of materials

requirements and preferences and their ability to fulfil these needs. This is an important

aspect in the debate for promoting the use ofsustainable materials.
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5.12.4 Environmental Issues

Questions 20-38 address issues relating to environmental sustainability by first seeking to

gauge the environmental awareness of households with a view to establishing their

openness to new ideas, especially on the acceptance of recycled construction wastes as

suitable construction materials. This is essential in view of the discussions in the

theoretical chapter.

5.12.5 Professional Stakeholder Identity Details

Questions 1-3 address the geographical details of the sample selected and coincide with

the limitations governing the research. Local authority, professional status of

respondents, the nature of their organisations and their rankings are established.

Questions 4-29 were used to source information on the potential of recycling to facilitate

housing affordability and demand (Dept of Housing, 1995, IWMB, 1995), material

specification and design preference (Ngowi, 1996) and the question of biophysical and

social sustainability (Du Bose et aI., 1997, CSIR, 1999, Agenda 21).

5.13 Conclusion

This chapter dealt with the various methods of data collection. The theory pertaining to

research methods has been clearly defined and discussed. Reference ,,\ias also made to the

fundamental characteristics of the research process, which is that the research method

decided upon is determined by the type of data required to test the hypothesis so as to

attain valid and reliable results.
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The research method chosen for the research is discussed and justified. Similarly the

process by which data sample was randomly selected and data acquired was also

discussed. The next chapter presents the data analysis to the research.
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6.1 Introduction

As indicated in chapter 5, chapter six presents the empirical validation of the theoretical

analysis underpinning the research. The specific survey results generated were the

frequency analysis, a cross tabulation exercise was further engaged in order to provide

validity and data which would add significance to the literature review previously

completed.

6.2 Key to the Analysis

The following key titles are clarified by means ofexplanatory definitions.

• Value labels = the variables being analysed;

• Value = coded values attached to each variable;

• Frequency = the number oftimes a variable occurs in the sampling;

• Percentage refers to frequency ofa variable as a percentage of total

sample size;

• Valid percent =takes account ofmissing observations from the total sample size.

In the analysis besides the above indicators frequencies and percentages have been used.

6.3 Survey Results: Homeowners

Table 6.1 indicates the sampled areas for the study and also shows the response rates. As

can be observed, apart from Bellville v,-ith 20 percent response rate, Khayelitsha with 18

percent response rate, and Mpuleni with 9 percent response rate, responses from other

areas were approximately the same.
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Table 6.1 Area OfResidence

Valid Freouencv Percent Valid Percent Cumulative 0/.
Delft 12 12.6 12.6 12.6
Westbank 11 11.6 11.6 24.2
Bellville 20 21.1 21.1 45.3
Khayelitsha 18 18.9 18.9 64.2
Nyanga 15 15.8 15.8 80.0
Mfuleni 9 9.5 9.5 89.5
Vrygond 10 10.5 10.5 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases - 95; Mi5.in!! Cases - 0

Figure 6.1 Area ofResidence
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Table 6.2 Sex

Valid FrequenL"V Percent Valid Percent Cumulative 0/. I
Male 45 47.4 47.4 47.4
Female 50 52.6 52.6 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid C""". - 95; Mis.in., Cases ""

Table 6.3 Number ofResidents

Valid Frequenev Percent Valid Percent Cumulative 0/.
0-2 31 32.6 32.6 32.6
3-5 41 43.2 43.2 75.8
6"ver 23 24.2 24.2 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Case. 95; l\li~sino Cases - 0

Within these areas and to further add meaning to the sample selected the ratio ofmales

(47.4%) to females' (52.6) is given in Table 6.2 and the number of residents is shown in

table 6.3. It is significant to note that the sample validates the population structure

discussed in chapter three, which indicates a higher ratio of females to males. In Table

6.3 it is evident that 43,2 % of the housing units are occupied by between 3-5 persons,

and according to the size ofthe houses displayed in Table 6.11, 42.1 % ofthe sample falls

within the range of 26-30m2
•

About 24.2% of the residents stay in houses with 6 and over number of persons as

occupants. These figures indicate a degree of overcrowding and highlight the

shortcomings in shelter provision. These shortcomings are indicative of future demands

on materials in the event that homeowners should decide to enlarge their houses to
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alleviate such overcrowding. This would be another area of need that could be provided

for through the process of recycling.

Table 6.4 Number ofAdults

Valid Frequency Pen:ent Valid Pen:ent Cumulative 0/.
0-2 77 81.1 81.1 81.1
3-5 17 17.9 17.9 98.9
6-over 1 1.1 1.1 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid C""" - 95; Millsino Cases - 0 I

Table 6.5 Number of Cbildren

Valid Freauency Percent Valid Pen:ent Cumulatnre ~. I
0-2 78 82.1 82.1 82.1
3-5 14 14.7 14.7 96.8
6-over 3 32 3.2 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid C""" - 95; Millsin" Cases = 0

Table 6.4 and 6.5 are significant in that they present the number of adults and children

within households in our survey. On the whole most of these homeowners have 2 adults

(81.1%) and 2 children as dependants (82. 1%). There is a fairly similar spread between

those households, which have 3-5 adults (17.9%) and those households, which have 3- 5

children (14.7%). These figures establish potential earning capacity and dependency

rating and once more add detail to the occupancy level when compared with the number

ofrooms and the shortcomings selected by homeowners as shown in Table 6.9 and Table

6.14. It is apparent from this data that the desire for home improvement is indeed

prevalent and in the event of people being able to fulfil this desire do have some
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environmental implications as discussed in chapter 4. However, the extent ofthis demand

and its impact on the physical environment depends essentially on the strategy adopted.

Table 6.6 Number Employed

Valid Freauenev Percent Valid Penoent Cumulative % !
0 1 1.1 1.1 1.1
1 9 9.5 9.5 10.5
2 49 51.6 51.6 62.1
3 31 32.6 32.6 94.7
4"ver 5 5.3 5.3 100.0
Total 95 1000 100.0
Total 95 100.0

Valid Ca.es - 95; Mis,in" Cas"" - 0

Table 6.7 Type of Employment

Valid Freouenev Percent Valid Percent CumulatiYe 0/.
FOInlal 54 56.8 56.8 56.8
InfOInlal 28 29.5 29.5 86.3
Both 3 3.2 3.2 89.5
N/A 10 10.5 10.5 100.0 ITotal 95 100.0 100.0
Total 95 1000 \

Valid Cases - 95; Mis,in" Cas"" - 0 I

Tables 6.6 and 6.7 are the last tables, which provide identity detail concerning the

occupants of the areas used within the sample. In Table 6.6 the number of people in

employment show that a fuirly high percentage of the occupants are gainfully employed

in either formal (56.8%) or informal employment (29.5%) with 3.2% being employed in

both formal and informal positions. A 10.5'% unemployment rate exists in the sample

targeted. In terms ofthe number ofemployed 51.6% ofthe householders have one person

employed, 32.6% recorded 2 people and 5.3% recorded 3 people being employed.
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Employment is just one of the myriad offactors influencing affordability, but given that

81 %. of residents are in favour of using alternative building materials, as indicated in

Table 6.29, it bodes well for the potential use of recycled materials. As the survey

reveals 89.5% employment rate, the problem ofaffordability is real.

Table 6.8 Housing Material Used r! ,c.>

Valid Frequenev Percent Valid Pen:ent Cumulative ¥.
Brick & mortar 14 14.7 14.7 14.7
Blocks & mortar 57 60.0 60.0 74.7
Wood & iron 14 14.7 14.7 89.5
Bricks, blocks and mortar 1 1.1 1.1 90.5
Blocks, mortar, pl",,"1ic wood 1 1.1 1.1 91.6
and other
Blocks, mortar, wood 4 4.2 4.2 95.8
& iron
Brick, mortar, wood 3 3.2 3.2 98.9
& iron
Brick, mortar & other 1 L1 L1 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases = 95; Mj,..in~Cases - 0

Figure 6.2 Housing Material Used
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Tables 6.8, 6.9, 6.10 and 6.11 target directly the design features of the housing types

encountered in the sample areas. In terms ofthe housing materials used as shown in table

6.8 a fairly good material type is displayed with 74.7% ofthe units being built with bricks

and mortar (14.7%) or blocks and mortar (60%). The 14.7%, which is record3d for wood

and iron structure displays the statistics received for Vrygrond where infonnal housing

structures dominate. The type of housing, which is most prevalent also indicates the

design and specification preference favoured by the Local Authorities, building

contractors and professional bodies and also display the reluctance by these bodies to use

alternative building material. The significance of which is apparent in the section on the

environment, where there was a marked ignorance about the availability of recycled

materials.

Table 6.9 Number ofRooms

Valid Fnquencv Percent Valid Percent Cumulatnte 0/. ,,
1 7 7.4 74 74
2 14 14.7 14.7 22.1
3 45 47.4 47.4 69.5
4 14 14.7 14.7 84.2
5 6 6.3 6.3 90.5
6-over 9 9.5 9.5 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases - 95; Mis.inB Cas.. - 0 \
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Table 6.10 Number of doors

Valid Frequency Percent Va6d Percent Cumulative %
leXleroal 5 5.3 5.3 5.3

1 internal & 1 external 30 31.6 31.6 36.8
1 Internal & 2 external 5 5.3 5.3 42.1
2 Internal & 1 external 19 20.0 20.0 62.1
2 Internal & 2 e>.1ernal 5 5.3 5.3 67.4
3 Internal & 2 external 17 17.9 17.9 85.3
4 Internal & 2 external 13 13.7 13.7 98.9
5 Internal & 3 external 1 l.l l.l 100.0
Total 95 100.0 100.0
Total 95 100.0

Va6d Cases-95; MilI.in!! Cases = 0

Figure 6.3 Number ofdoors
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A very significant factor displayed in table 6.10 is the fuct that 56.9"10 ofthe sample have

onlY'one external door, this displays an alarmingly low specification level and has

implications for health and safety and indicate a high dissatisfaction level. The

significance of this is revealed in the widely acknowledged impact ofventilation on

indoor air pollution.

Table 6.11 Number ofWindows

Valid Frequencv Percent ValidPer=t Cumulative % I
I 4 4.2 4.2 4.2 I
2 5 5.3 5.3 9.5 I
3 15 15.8 15.8 25.3

I4 45 47.4 47.4 72.6
5 8 8.4 8.4 81.1 I
6-<)ver 18 18.9 18.9 100.0 I
Total 95 100.0 100.0 I

I

Total 95 100.0 i
Valid Case. 95; Mi..in2 Cas.. 0 i

Table 6.12 Electricity Connection

Valid Frequency Percent Valid Percent Cumulative i
Percent !

Yes 90 94.7 94.7 94.7

No 5 5.3 5.3 100.0
Total 95 100.0 100.0
Total 95 100.0 I

Valid Cases - 95; Missinl! Cases - 0 I

Table 6.13 Running Water Connection

Valid Frequency Percent Valid Percent CumnIative I
I

Percent I
Yes 81 85.3 8~.3 85.3

No 14 14.8 14.8 100.0
Total 95 1000 1000
Total 95 I 100.0 i

Valid Ca>e> - 95; Mio.ino Cas.. - 0 I
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Tables 6.11, 6.12 and 6.13 reflect the housing status ofthe selected sample. The fact that

47.4% have 4 windows indicate that the house size is vei)' limited and relates to Table

6.14 where 91.6% ofthe house size is below 35m2
• Table 6.12 identifies the degree to

which satisfaction is linked to infrastructure. It is noteworthy that 94.7% "fhomes are

electrified, which can be a stimulant for further home improvement. However only 7-1.6%

are satisfied with their area of residence, which means a 23.1 % of the occupants do not

link electricity with satisfaction in the area as asked in Table 6.12. The response to the

presence of running water also indicates a high percentage (85.3%) of occupants with

running water.

As discussed in the literature review, the environmental requirement presented by the

client should deal with the quality and quantity of energy used for heating and

ventilation, the physical and economic lives and flexibility of the building should be

considered. This would be reflected by the environmental quality ofbuilding designs and

products employed in the construction.

Approximately 8 million South Africans are currently living in informal dwellings, of

which most utilise fuels such as wood, coal and paraffin to cook and heat these houses.

These fuels have a low energy content and cause health and related problems. As a means

to improve on current living conditions in low-income communities and to preserve the

environment for future generations, the implementation of energy efficient housing

designs, material selection and construction provides a possible solution for this need

(Mathews, E.H et aI., 1995).
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Recycling of materials as a means of suitable material supply could offer an economic

source to redress energy depletion and meet Agenda 21 recommendations.

Table 6.14 House Sizes

Valid Frequency Percent Valid Percent Cumulative e/. I
14-19 6 6.3 6.3 63

I20-25 26 27.4 27.4 33.7
26-30 40 42.1 42.1 75.8
31-35 15 15.8 15.8 91.6
36-44 3 3.2 3.2 94.7
45-49 4 4.2 4.2 98.9
60-<>ver 1 1.1 1.1 100.0
Total 95 lOO.O lOO.O
Total 95 lOO.O

ValidC..... 95; l\olissino Cases 0

Table 6.14, which presents the house size in an area, indicates that the majority of the

houses are considerably small. 91.6% ofthese houses are 35 and belowm2 in area Given

the fact that some houses have up to 6 occupants, these figures indicate a high degree of

overcrowding, which interprets into huge potential demand for house building materials,

either to enlarge existing inadequate houses or build new ones to meet shortages. This is

particularly the case when the new housing standard of44m2 stipulated by government as

minimum-housing size is implemented. This single policy would render existing low-eost

houses mostly inadequate.

Table 6.15 Do You Own Your House

Valid Frequency Percent Valid Percent Cumulam'e ~. I
Yes 88 92.6 92.6 92.6
No 7 7.4 7.4 lOO.O
Total 95 100.0 100.0
Total 95 100.0

ValidC..... 95; Mis'ina C..... 0 i
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Table 6.16 Type OfHousing Finance

Valid Frequency Percent Valid Percent Cumulative %
Loan 14 14.7 14.7 14.7
Subsidy 44 46.3 46.3 61.1
Rent 6 6.3 6.3 67.4
N/A 7 7.4 7.4 74.7
Personal income 24 25.3 25.3 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases 95; Mis.inl! Cases ~ 0

Tables 6.15 and 6.16, which concern homeownership and housing finance employed in

house acquisition indicate that 92.6% are homeowners with only 7.4% renting the units.

It is important to note that 46.3% ofhomeowners received housing subsidy. 25.3% ofthe

homeowners were able to secure their homes (informal) through the use of their own

personal income and 14.7 % were considered sufficiently credit worthy by financial

institutions to obtain mortgage finance

Table 6.17 Additional Rooms Required

Valid Frequency Percent Valid Percent Cumulative %
No 26 27.4 27.4 27.4
Yes, 1-2 52 54.7 54.7 82.1
Yes, 3-4 13 13.7 13.7 95.8
Yes, 4-5 3 3.2 3.2 98.9
Yes, 6-<:>ver 1 1.1 1.1 100.0
Total 95 100.0 100.0
Total 95 1000

Valid Cases 95; 1\lissina Case5 == 0

The group of tables 6.17 and 6.18 are homeowners preference indicators in that their

additional space needs and their degree of satisfaction of material usage are handled in

the table group above in their respective order. In terms ofadditional space whilst 27.4%
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do not require additional space 72.6% need more rooms. These requirements rnnge from

2 rooms (54.7%), to more than 6 rooms (1.1%), which is required to upgrade existing

dwellings to a state which the occupants would fmd satisfuctory for their daily existence.

This information adds to the housing needs displayed in chapter 3, where the shortfulls in

shelter requirements are presented.

The ultimate importance of these statistics, in terms of the recycling focus is that given

the type of housing design preferred, up to 72.6% of homeowners will be in the market

for additional resources. Unless these additional materials are met from recycled

materials, the environmental implications and consequences are considerable, especially

where such materials are new because of embodied energy in their production as well as

chemicals used in material processing.. This information above is further backed-up in

Tables 6.18 where 60"10 of the respondents stated dissatisfaction with the housing

materials used. The implication therefore is that if given the opportunity 60% would

change their situation in terms ofadditional space.

Table 6.18 Satisfied With Housing Materials Used

Valid Frequency Percent Valid Percent Cumularnre ~. i
Yes 38 40.0 40.0 40.0 iNo 57 60.0 60.0 100.0

ITotal 95 100.0 100.0
Total 95 100.0

Valid Cases - 95; Mti.in2 C..... - 0 i
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Table 6.19 Satisfied With Residential Area

Valid Frequency Pen:ent Valid Percent CumuIative 0/. I
Strongly agree 55 57.9 57.9 57.9
Agree 13 13.7 13.7 71.6
Have reservations 2 2.1 2.1 73.7
Not satisfied 25 26.3 26.3 100.0
Total 95 100.0 100.0

ITotal 95 100.0
Valid Ca"" 95; Mi••in\! Cases - 0 I

Question 20 was geared to establishing the status ofsatisfaction levels with the physical

built environment It was necessary to obtain this information, as it would indicate the

amount and extent of potential changes which people would want to implement to

improve their physical environment. The indication is that 57.9% strongly agree that they

are satisfied with their built environment, with a further 13.7% agreeing with them.

However an uncomfortable 26.3% ofhouseholds indicated that they are not satisfied with

their area, which has implications for environmental resource consumption and demand.

However, this demand could be ameliorated by increased use ofrecycled materials.

Tables 6.20, 6.21,6.22, addressed the environmental question, which is an important

aspect in the debate for recycling. In most instances the infrastructure as fur as roads are

concerned are acknowledged by residents to be well developed. Indications from the bar

chart are that for the most part amenities are considered to be lacking.

However taking Tables 6.22 and 6.23 in tandem, 65.3% of respondents acknowledged

that the physical environment has important bearing on quality of life. This is

substantiated by the 85.3% that rated environmental issues as important, 43.2% agreeing

that it is very important and 42.1 % who considered it as being fairly important. Provided
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that a link can be established between environmental degradation and insatiable demand

for environmental resources. The strong expression shown for the environment by

respondents provides a basis for encouraging recycling.

Table 6.20 Areas Suitably Developed

Valid Freauencv Percent Valid Percent Cumulative % I
Roads, slOIIDwater 16 16.8 16.8 16.81
Roads, shops, schools, parks, I 1.1 J.I 17.9
playgrounds I
Roads, slOIIDwater, shops, 10 10.5 10.5 28.4 i
schools & streetliglrts I

Roads, stOIIDwater, parks, 3 3.2 3.2 31.6 1
playgrounds I
Roads, stonnwater, shops & 2 2.1 2. I 33.7 I
schools
Shops 2 2.1 2.1 35.8
All yes 7 7.4 7.4 43.2
Roads, stonnwater & streetlights 21 22.1 22.1 65.3
All no 6 6.3 6.3

71.
6

1Roads, stonnwater, shops & 9 9.5 9.5 81.1
street lighting

84" 1Roads & street lighting 3 3.2 32 ~I
Stonnwater drainage &street 2 2.1 2.1 86.3 i
lighting I
Roads, shops, schools & street I 1.1 1.1 87.41
lighting

89.5 !Roads, schools & street liehting 2 2. I 2. I

Roads, shops 2 2.1 2. I 91.6
& street lighting

Roads, shops, schools & street I 1.1 1.1 92.6
lighting
Street lighting 3 3.2 32 95.8
Shops &street lighting 2 2.1 2.1 97.9
Schools I 1.1 1.1 98.9
Roads I J.I J.I 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases - 95; "lis.in!! Cases = 0 I,
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Figure 6.4 Areas Suitably Developed
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Table 6.21 State Of Infrastructure

Valid Frequency Percent Valid Percent Cumulative
Percent

Bad 43 45.3 45.3 45.3
Satisfactory 41 43.2 43.2 88.4
Good 11 11.6 11.6 100.0
Total 95 100.0

!
100.0

Total 95 100.0
Valid C....,.- 95; Mis.ina Cases = 0
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Table 6.22 Importance OfSurrounding Area To Quality Of Your Life

Valid Frequency Percent Valid Percent Cumulative
Percent

Yes 62 65.3 65.3 65.3
No 33 34.7 34.7 1000
Total 95 100.0 100.0
Total 95 100.0

Valid Cases - 95; Missinl! Cases ~ 0

Table 6.24, which sought to discover if the environmental concerns are practised within

households show a degree of similarities with Table 6.23, which discussed the

importance of the environment In Table 6.24 a majority of 66.3% respondents indicate

that environmental concerns are reflected in their home activities. This indicates a degree

ofenvironmental awareness amongst respondents.

Table 6.23 Rate Importance OfEnvironmental Issues

Valid Frequenev Percent Valid Percent Cumulam-e ty. i
Not important 13 13.7 13.7 13.7
Fairly important 40 42.1 42.1 55.8
Very impOfUlIlt 41 43.2 43.2 98.9
21.00 1 Ll Ll 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases - 95; Missin~Cases ~ 0 !

Table 6.24 Environment Being Part ofAIl Your Activities At Home

Valid Frequenev Percent Valid Percent Cumulam'e 0/. I

Yes 63 66.3 66.3 66.3 ,
No 32 33.7 33.1 100.0
Total 95 100.0 100.0
Total 95 1000 I

Valid Cases 95; ~IissinoCa.5e5:: 0 I
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Table 6.25 Sbortage OfTbe Following Materials

Valid· Frequency Percent Valid Percent Cumulative 0/. I
Don't know 6 6.3 6.3 6.3

All yes 23 24.2 24.2 30.5

Blocks and sand 2 2.1 2.1 32.6

Bricks, blocks, cement, sand & 2 2.1 2.1 34.7
I

timber

Bricks, cement, sand & timber & 4 4.2 4.2 38.9

iron/metal I

Cement & timber 2 2.1 2.1 41.1

Bricks, blocks, cement, sand 3 3.2 3.2 44.2

Bricks, cement, timber & iron metal 6 6.3 6.3 50.5

Blocks, cement, sand 2 2.1 2.1 52.6

Blocks, cement, & iron metal 2 2.1 2.1 54.7 I
Bricks, cement & iron metal 1 l.l l.l 55.8

!,,
I

Bricks & cement 2 2.1 2.1 57.9 I
i

cement & timber 1 1.1 l.l 58.9 i
All no 16 16.8 16.8 75.8 i,

5 5.3
I

Bricks, blocks, cement, timber & 5.3 81.1

Iiron metal

Blocks, cement, sand timber & iron 2 2.1 2.1 83.2 i
metal IBricks I 1.1 l.l 84.2

ICement 3 4.2 4.2 87.4 ;

Bricks & sand 2 3.2 3.2 89.5
i
I

I
Bricks, blocks, cement, sand & iron 1 2.1 2.1 90.5 1

metal I
i

Timber & iron metal 4 1.1 l.l 94.7 i,
Bricks, cement, sand & timber 2 2.1 2.1 %.8

I
Timber I 1.1 l.l 97.9

IBricks, timber & iron metal 2 2.1 2.1 100.0
I

Total 95 100.0 100.0

ITotal 95 100.0

ValidC..... 95; 1\lissing Case! 0 I
I
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Figure 6.5 Shortage OfThe FoUowing Materials
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Table 6.26 Can The Rate OfProduction Of Building Materials Be Sustained?

Valid Frequenev Percent Valid Percent Cumulafute ~.

Yes 45 47.4 47.4 47.4
No 48 50.5 50.5 97.9
Maybe 2 2.1 2.1 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Ca... 95; Missin2 Ca..,. ~ 0

Table 6.27 Production OfBuilding Material Harmful To The Environment

Valid Frequenev Percent Valid Percent Cumulath"e 0/.
Yes 52 54.7 54.7 54.7
No 39 41.1 41.1 95.8
Maybe 4 4.2 4.2 100.0
Total 95 100.0 100.0
Total I 95 100.0

ValidC.... 95; ~fbsino C3..!ieJ == 0
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Table 6.28 Would You Consider Different Methods Of House Building?

Valid Freouencv Percent Valid Percent Cumulative 0/.
Yes 70 73.7 73.7 73.7
No 24 25.3 25.3 9S.9
Maybe 1 1.1 1.1 100.0
Total 95 100.0 100.0
ToW 95 100.0

Valid Cases - 95; Mis,in" Cases ~ 0

Table 6.29 Would You Consider Alternative Materials In House Building?

Valid F..eouencv Percent Valid Percent Cumulative 0/.
Yes 77 81.1 Sl.I Sl.I
No 15 15.S 15.8 96.S
Maybe 2 2.1 2.1 9S.9
11.00 1 1.1 1.1 100.0
Total 95 100.0 100.0 I
Total 95 100.0 I

Valid Cases =95; Missinl! Cas.,. ~ 0

In the sample selected Tables 6.25, 6.26, 6.27, 6.28 and 6.29 are specifically directed to

establishing the environmental perceptions of homeowners. These tables focus on

shortage of materials shown in Table 6.25, the rate of production and maintenance of

building (table 6.26), the impact of the production of building materials on the

environment (Table 6.27), the attitude of the respondent to employing different methods

of house building (Table 6.28) and the inclination for alternative material use in house

building.

The perceptions, ofrespondents indicate that 83.2% agree that there is a real shortage of

construction materials, with only 16.8% indicating no shortage whatsoever. Table 6.27,

which deals with the impact of the production ofbuilding materials on the environment,
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and 54.7% ofrespondents perceive the production ofbuilding materials as harmful to the

physical and biotic environment However a considerable number ofhouseholds (45.3%)

show a scant concern for the environment

Table 6.28 and 6.29 indicate that 72.6% ofthe sample would consider different methods

of house building and a significant 8L 1% would use alternative materials in house

building. These statistics bode exceedingly well for recycling, given the fact that majority

of respondents require more space and in some cases, new housing. Thus, the

overwhelming willingness to consider different methods of housing and alternative

materials makes the job of selling recycling relatively easier.

Table 6.30 Use Of Second- Hand Building Material

Va6d Frequenev Percent Va6d Percent Cumulatnre ~.
,

Yes 37 38.9 38.9 38.9

INo 57 60.0 60.0 98.9
Maybe 1 Ll Ll lOO 0
Total 95 lOO.O lOO.O
Total 95 lOO.O

Va6d Ca"". -95; l\lli.ino Cas., = 0 I

Table 6.31 Experience With The Use OfRecycled And/Or Used Building Material

Valid Frequency Percent Valid Percent Cumulative I
Percent I

Yes 24 25.3 25.3 25.3
No 71 74.7 74.7 lOO.O

Total 95 lOO.O lOO 0
Total 95 100.0

Va6d C""", 95; Mi3.ino Cases = 0 I,
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Table 6.32 Material! Components Used In Housing Construction

Valid Frequency Percent Valid Percent Cumulative %

Used all 2 2.1 2.1 2.1

Bricks I l.l l.l 3.2

Wmdows & doors I l.l l.l 4.2

Timber 2 2.1 2.1 6.3

hon/metal products I l.l l.l 7.4

Other bldg material, i.e., I l.l l.l 8.4

zinc/containers

N/A 70 73.7 73.7 82.1

All except bricks & iron metal I l.l l.l 83.2 I
products

Blocks, concrete, windows and I l.l l.l 84.2

doors

Blocks, windows, doors & 6 6.3 6.3 90.5 I
timber

Bricks, blocks, doors concrete, 2 2.1 2.1 92.6

"indows&

Windows, doors & iron/metal 2 2.1 2.1 94.7

products ,
I

All except timber I l.l l.l 95.8 I
All except concrete & timber 2 2.1 2.1 97.9 I,
Timber &iron/metal 2 2.1 2.1 100.0 I
Total 95 100.0 100.0

i
I,
I

Total 95 100.0 I
Valid Ca",. 95; rttbsing Cases = 0 ,

I
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Figure 6.6 Material I Components Used In Housing Construction
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Table 6.33 Recycled And/Or Used Construction Material Depot

Valid Frequency Percent Valid Percent Cumulative ~.

200 Hand Shop 10 10-5 10-5 10-5

Stolen 1 1.1 1.1 11.6

Scrap yard 1 1.1 1.1 12.6

Demolition building sites 6 6.3 6.3 18.9

Another person 7 7.4 7.4 91.6

NfA 70 73.7 73.7 100.0

Total 95 100.0 100.0

Total 95 100.0
I

ValidC~ 95; ~llisingC33e5:: 0
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The table group, Tables 6.30, 6.31,32 and 6.33 progressively targets the perception ofthe

interviewees in relation to the actual use ofrecycled materials. Table 6.30 thus considers

the use of second-hand building material, whilst Table 6.3 I looks at the experience with

the use of recycled and or used building materials. Table 6.32 is specificalJy aimed at

establishing the material and component types the respondents have had experience with,

and Table 6.33 endeavours to discover the source of recycled and or used material.

The perception on second-hand material is negative as the idea is rejected by 60% of

respondents with only 40% willing to consider second-hand materials in building. In

terms ofTable 6.31 the indication is that very little experience (74.7%) has been had with

the use of recycled or second-hand building materials. This response corroborate the

findings in Table 6.32, where 73.7% responded negatively to the use of second-hand

materials. Those who have not had experience with recycled materials put it down to lack

ofprior knowledge about source ofsupply. This is validated by the findings in Table 6.33

where 72.6% ofrespondents are aware of recycled material suppliers.

The responses indicate that most materials were obtained from second-hand shops,

demolition sites or from other members ofthe community. The evidence shows that with

more second-hand shops, households are more likely to use recycled materials, especially

where the economics are right as shown in Table 6.35.
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Table 6.34 Availability OfRecycled Material

Valid Frequency Percent Valid Percent Cumulative 0/.
Yes 42 44.2 44.2 44.2
No 52 54.7 54.7 98.9
Sometimes I 1.1 1.1 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases - 95; Mis,in.. Cases - 0

Table 6.35 Recycled Material Reasonably Cheaper Than New Material

Valid Frequency Percent Valid Percent Cumulam'e °/. I
Yes 8) 89.5 89.5 89.5 I
No 9 9.5 9.5 98.9 I
Sometimes I 1.1 l.l 100.0

,

Total 95 100.0 100.0 I
Total 95 100.0 I

Valid Ca... 95; l\lissino Ca!eI == 0 I

Table 6.36 The Process OfRecycling Help In Saving The Natural Resources

Valid Freouencv Percent Valid Percent Cumulatnre -I. ,
Yes 82 86.3 86.3 86.3
No 12 12.6 12.6 989
Sometimes 1 1.1 l.l 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases 95; Mi5,in.. Ca... 0 i

Table 6.37 Recycling Will Contribute Towards Reducing The Cost Of Construction

Valid Frequency Percent Valid Percent Cuttlulamre 'Y.
Yes 80 8-1.2 8-1.2 84.2
No 13 13.7 13.7 97.9
~iJe 2 2.1 2.1 100.0
Total 95 100.0 100.0
Total 95 100.0

Valid Cases- 95; Missin.. Cases - 0
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The final group of tables, Tables 6.34, 6.35, 6.36 and 6.37 are aimed at identifYing the

perception and attitude regarding the advantages in terms of cost, availability, the ability

to save and sustain natural resources and the impact on construction cost. In terms ofthe

cost ofrecycled materials, they are considered to be cheaper than new materials (89.5%).

However as regards availability most respondents (54.7%) feel that recycled materials are

not readily available. In terms of the potential of recycling to assist in the saving of

natural resources and in its ability to reduce the cost of construction there is a definite

perception that recycling will contribute positively with about 86.3% and 84.2% in

agreement, as shown in Tables 6.36 and 6.37 respectively.

It would seem that generally the attitude towards recycling and material use in

construction appears to be positive from the point of view of potential users, it now

remains to identifY the perception of the other construction stakeholders. This is

necessary for the purpose ofpolicy prescription to facilitate the recycling ofconstruction

waste.

6.4 Survey Results:- Professional Stakeholders

This category of stakeholders includes the local authority, professional designers and

suppliers. Firstly, the stakeholders within their professional categories had to be

identified and the results indicate that 28.1 % are local authority employees, 28.1 %

professional designers and the other 43.8% were building material suppliers (Table 6.38).

It was felt that as suppliers would be a very important cog in the promotion of recycled

materials their opinion on a broader scale would add greater validation to the data
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analysis.

Table 6.38 Category OfEmployment

Valid Freouencv Percent Valid Percent Cumulative eye I
Local Authority 9 28.1 28.1 28.1 i

Profesoional Designer 9 28.1 28.1 56.3
Supplier 14 43.8 43.8 100.0
Total 32 100.0 100.0
Total 32 100.0

Valid Cases - 32; Missin" Cases - 0 I

Table 6.39 adds further clarifications to the data obtained in Table 6.38 by indicating the

municipalities surveyed and response rates to the questionnaire conducted. Accordingly,

Table 6.39 shows a 53.1% response from the Tygerberg Municipality a further 31.3%

were received from Cape Town Municipality and the remainder from the Oostenberg

Municipality. This spread is similar to the spread received from the homeowners, and

indicates sufficient spread for validation in the Western Cape.

Table 6.39 Under \'bich Municipal Area Do You Fall?

Valid Freouencv Percent Valid Percent Cumulam,e e". i
Cape Town Muoicipality 10 31.3 31.3 31.3

,
Tygerberg Municipality 17 53.1 53.1 84.4 I
Oostenberg Municipality 2 6.3 6.3 90.6 I
Athlone I 3.1 3.1 93.8 I
KClbiogton I 3.1 3.1 96.9 I
Worcester I 3.1 3.1 100.0 I

Total 32 100.0 100.0
i
I

Total 32 100.0 i
Valid Cases ~ 32; Missin-;;-Cases - 0 i
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Table 6.40 What Position Do You Hold In Your Organisation?

Valid Frequencv Percent Valid Percent Cumulative ~.

Assistant Project Manager 3 9.4 9.4 9.4
Project Manager 5 15.6 15.6 25.0
Deputy Treasurer 1 3.1 3.1 28.1
Project & Community facilitator 1 3.1 3.1 31.3
Road Works Manager 1 3.1 3.1 34.4
CbiefClerk 1 3.1 3.1 37.5

Environmental Officer 1 3.1 3.1 40.6

Waterworks Manager 1 3.1 3.1 43.8
Associate Partner I 3.1 3.1 46.9
Engineer I 3.1 3.1 50.0

Site Manager 4 12.5 12.5 62.5

Architect 3 9.4 9.4 71.9

Director 3 9.4 9.4 81.3 I
Sales Manager 5 15.6 15.6 96.9
QS 1 3.1 3.1 100.0
Total 32 100.0 100.0
Total 32 100.0

Valid Ca... -J2; MilI.in" Cas.. - 0

Table 6.40 is the last one, which peISonalises the target sample and is indicative of the

position and authority of the respondent within their organisation. It will be noticed that

most of the respondents fall within managerial positions or fmancial control situations.

This implies that the respondents are largely involved in policy-making and as such exert

considerable influence on the construction industry. It will be noted that the spread of

positions are fairly wide but generally 6.2% are involved primarily with fmance, 15.6%

are directly involved with design, 15.6% are directly involved with supplies, the

remainder are involved with managerial operations. This sample therefore is suitably

representative of the stakeholdeIS in control of the industry.
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Table 6.41 Does Your Organisation Have An Environmental Policy?

Valid Frequenev Percent Valid Percent Cumulative % I
Yes 22 68.8 68.8 68.8
No 9 28.1 28.1 96.9
Maybe 1 3.1 3.1 100.0
Total 32 100.0 100.0
Total 32 100.0

Valid Cases-32; Missinu Cases- 0

Table 6.42 Is Your Policy Attached To A21 And/Or LA21

Valid Frequenev Percent Valid Percent Cumulative ~.

AgendaZl 12 37.5 37.5 37.5

ILocal AgendaZl IJ 34.4 34.4 71.9
Both 1 3.1 3.1 75.0
N/A 8 25.0 25.0 100.0
Total 32 100.0 100.0
Total 32 100.0

Valid Cases 32; l\1issin2 Cases - 0

Tables 6.41 and 6.42 are posed with the expressed intention ofascertaining the attitude of

professional bodies towards the state of the environment. Thus in Table 6.41 we find that

of the responses received in tenns of policy formulation regarding the environment,

68.8% confirm that their organisation has an environmental policy, whilst 31.2%

responded negatively or were uncertain. Table 6.42 presents similar figures in terms of

responses where 75% ofrespondents devised their policies along the terms of the Rio's

Agenda 21, and 25% having no regard for Agenda 21 in their policies.

111



Table 6.43 Consultation With Stakeholders During Policy Formulation

Valid Frequency Percent Valid Percent Cumulati.-e % I
Yes 22 68.8 68.8 68.8
No 6 18.8 18.8 87.5
Uncertain I 3.1 3.1 90.6
N/A 3 9.4 9.4 100.0
Total 32 100.0 100.0 ITotal 32 100.0

Valid C..... - 32; Missin\! Cases - 0

Table 6.44 Was The Information Incorporated Into Your Policy?

Valid Frequencv Percent Valid Percent Cumulative e;. i
Yes 19 59.4 59.4 59.4 INo 4 12.5 12.5 71.9 IUncertain 2 6.3 6.3 78.1
N/A 7 21.9 21.9 100.0 1

Total 32 100.0 100.0
Total 32 100.0

Valid Ca... - 32; Missin\! Cases - 0

Tables 6.43 and 6.44 target the attitude ofprofessional stakeholders towards their clients

when formulating policy. In Table 6.43, 68.8% of the respondents had consultations

regarding policy fonnulation. Furthermore, Table 6.44 shows that 59.4% of the

respondents indicated that policy was informed by such consultation outcomes.

Table 6.45 Strategies For Sustainable Development Is Considered At Planning Stage

Valid Frequenev Percent Valid Percent Cumulative e;. !
Yes 24 75.0 75.0 75.0

,

No 4 12.5 12.5 87.5
N/A 4 125 12.5 100.0
Total '0 100.0 100.0~-

Total 32 100.0
Valid Case. - 32; Missina Cases - 0
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In terms of the literature review on the environment this infonnation established the

degree to which sustainable development features as input in physical design fonnulation.

This is evidenced by the 75% ofrespondents, which agreed that strategies for sustainable

development do influence the design process. However, there appears to be similar

response from those who disagree (12.5%) and those who claimed that the question did

not apply to them (12.5%), which when added together constitute a total of 25% who

disagreed or found the question inapplicable. Thus some work needs doing to convince

this 25% ofthe need to implement Agenda2l.

Tables 6.46, 6.47 and 6.48 will by means ofthe data received, establish the importance of

materials and also the extent to which circumstances of material availability dictates

design. This infonnation ties in with the trends presented in chapter 4 of the literature

review, which indicated international as well as the local trends regarding the depletion of

environmental resources. Further in tenns of local material depletion Tables 6.47 is

directly linked to the recycling chapter in tenns of establishing the extent to which local

material availability will potentially influence the decision to use recycled materials.

Lastly Table 6.48 in very specific terms targets the respondents understanding and

perception ofthe environment

In Table 6.46 only 25% of respondents were able to ascertain the effects of materials on

design (25%). The other 75% were either uncertain or did not know. In tenns of the use

of local materials, Table 6.47 shows that 50% ofthe responses agreed that availability of

materials is taken into account at the design stage, which impacts on material
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specification. However, only 6.3% responded with a definite no, another 6.3% indicated

that the question was not applicable to them. These statistics are an indication of the

demand, which is placed on local material in construction. The response in Table 6.48 is

fairly unforeseen in that whilst 68.8% indicated in Table 6.41 that their organisation had

an environmental policy only 50% of the respondents perceived material resources

availability as being unlimited. This indicates that the understanding and acceptance of

the limited character ofthe environment is only understood to an average degree.

Table 6.46 Impact OfAvailability Of Materials On The Design Process

Valid Frequency Percent Valid Percent Cumulative
Percent

Yes 8 25.0 25.0 25.0
Sometimes 14 43.8 43.8 68.8
No 2 6.3 6.3 75.0
NfA 8 25.0 250 100.0
Total 32 100.0 100.0
Total 32 100.0

Valid C....,. 32; 1\Ii"ln2 C....,. 0 I

Table 6.47 Impact OfLocal Availability Ofl\lateriaIs On The Design Process.

Valid Frequency Percent Valid Percent Cumulative
IPercent

Yes 16 50.0 50.0 500 I
Sometimes 12 73.5 73.5 87.5

1No 2 6.3 6.3 93.8
N/A 2 6.3 6.3 100.0 i
Total '0 100.0 100.0 I0_

Total 32 100.0 I
Valid C....,. - 32; L\fu.ina Caoe5 - 0 I
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Table 6.48 Is Material Supply Availability Unlimited?

Valid Frequency Percent Valid Percent Cumulative 0/.
Yes 16 50.0 50.0 50.0
No 16 50.0 50.0 100.0
Total 32 100.0 100.0
Total 32 100.0

Valid Cases - 32; Mis'in2 Cas.. - 0

Table 6.49 Perceptiou OfLow-Cost Housing Design.

Valid Frequency Percent Valid Percent Cumulative % I
Yes 10 31.3 31.3 31.3
Sometimes 2 6.3 6.3 93.8
No 20 62.5 62.5 100.0
Total 32 100.0 100.0

ITola1 32 100.0
Valid Cases 32; Mi..ino Cas.. - 0 I

Table 6.49 indicates that only 31.3% ofthe respondents feel that low cost housing design

is adequate. This is not smprising given the state of low-cost housing as detailed in the

literatme review and supported by the findings in Table 6.16 regarding the built

environment ofthe respondents.
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Table 6.50 Important Factors In Not Providing Adequate Housing

Valid Frequency Pen:ent Valid Percent Cumulative 0/.

N/A 5 15.6 15.6 15.6
Material qlUllity 6 18.8 18.8 34.4
Affordability 10 31.3 31.3 65.6
Absence of interest of 2 6.3 6.3 71.9
stakeholders
all ofthe above except lack ofhsg I 3.1 3.1 75.0
design
Material. avail., affordability & I 3.1 3.1 78.1
client participation
lack ofhousing. design, material 3 9.4 9.4 87.5
availability & material quality
Lack ofhsg design, mat! qlUllity, I 3.1 3.1 906
affordability & Client P
Material qlUllity & Client I 3.1 3.1 938
Participation

IMaterial quality & affordability 2 6.3 63 100.0
Total 32 100.0 100.0

ITotal 32 100.0
Valid Case. - 32; lUissinq Cases - 0 I
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Figure 6.7 Important Factors In Not Providing Adequate Housing
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In this table, which expands on the response in Table 6.49, the perception is clear that

affordability (31.3%) is considered the greatest hindrance to adequate housing, with

material quality following at 18.8%. This is not surprising given that the quality of

materials that can be used is predicated upon by the financial subsidy available. It is

significant that 15.6% indicate that they have no viewpoint, wh\ch may mean ignorance

on the topic. This response ties in v"ith the literature review in chapter three, where the

importance of affordability to shelter consumption is presented. The 15.6% without an

opinion has serious implication for the environment and the more reason why education

on the merits of recycling is important
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Additionally, it also indicates the need to encourage recycling as a measure ofenhancing

affordability because ofthe likely impact on overall construction cost

Table 6.51 Requirements in order to change low-eost housing to adequate housing

Va6d Frequency Pemmt Va6d Percent Cumulative

%

N/A .. no explanation given 8 25.0 25.0 25.0

Make sufficient finance available 3 9.4 9.4 34.4

to end-user

Increase stakeholders' 5 156 15.6 50.0

participation

Generate more employment I 3.1 3.1 53.1

opportunities

Improve quality of construction 10 31.3 31.3 84.41

&maintain low-<:ost
I

Government shoold increase 2 6.3 6.3 906

1housing snhsidy

Educate all stakeholders 2 6.3 63 96.9 !
I

regarding innovate housing
Itechnology !

accurate need assessment & I 3.1 3.1 100.0 I
consultation w. stakeholders I
Total 32 100.0 100.0

I
I

32 100.0
I

Total ,
i

Va6d Ca"" - 32; l\o!;'sing Cases - 0 !
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Figure 6.8 Requirements in order to change low-cost housing to adequate housing
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The responses received to this question are interesting m that they display a keen

understanding by the respondents of the remedial action required for alleviating the

problems of affordability. Thus 31.3% indicate that the solution is to be found in the

improvement ofquality. However, the same respondents demand improvement to quality

but v.~thout additional cost It is not surprising that 15.6% feel that greater involvement

and participation by the community in housing pro~sion is required. This is supported in

the literature review. This could act as an enabling mechanism for recycling as

participation implies acceptance, if recycling is mooted as a means ofreducing cost.
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A high response in the "no explanation~area, once again indicates lack ofknowledge or

concern. Here again the literature review in chapter three is reinforced-

Table 6.52 Altemative housing methods & innovative material usage can result
in developina adequate housina". ".,

Valid Frequencv Percent Valid Pen:ent Cumulative ~. I
Yes 17 53.l 53.l 53.1
Perhaps 12 37.5 37.5 90.6
No 3 9.4 9.4 100.0
Total 32 100.0 100.0
Total 32 100.0 I

Valid Ca",. - 32; l\1is.in~Cases - 0

The response in Table 6.52, in which alternative housing methods and innovative

material use is targeted, reveals that this concept was supported by 53.1%, with a further

37.5% indicating that this could possibly be a feasible means ofadequate shelter delivery.

In this instance it would be important to note the implication of increased material

demand for housing improvement on the physical environment hence the need to

encourage recycling as an alternative material. This should facilitate housing supply and

enable reductions in the housing backlog.

However due to the introduction of the concept of"innovative material~ in the question,

it is implied that as in the case ofrecycling, community acceptance through participation

would promote the actual implementation of methods and material usage referred to in

this question.
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Table 6.53 Consider Recycled Material As An Alternative Method OfHousing
Material Provision

Valid Frequencv Percent Valid Percent Cumulative 0/.
Yos, only ifend result \6 50.0 50.0 50.0
is SABS approved
Perhaps 7 21.9 21.9 71.9
No 8 25.0 25.0 96.9
N/A 1 3.\ 3.\ \00.0
Total 32 100.0 \00.0
Total 32 100.0

Valid Cases- 32; !\lu,in\! Cas.. 0

Table 6.54 Consider Recycling In Planning Stage OfContract

Valid Frequencv PerCent Valid Percent Cumulative 0/. I
Yes \2 37.5 37.5 37.5
No 11 34.4 34.4 71.9
N/A 9 28.\ 28.\ 100.0
Total 32 1000 \00.0 ,
Total 32 100.0 I

Valid Cases - 32; Mi..in" Ca.,.. = 0 I

Table 6.55 Consider Recycling In Planning Stage OrContract

Valid Freouencv I Percent Valid Percent Cumulatk'e 4Y.
No response \ 3.\ 31 3.1
Yes \ 3.\ 3.\ 63
Perhaps 13 406 406 46.9
No 2 63 63 53.\
N/A \5 46.9 46.9 \00.0
Total 32 100.0 100.0
Total 32 100.0

Valid Cases 32; lIfu'in\! Cas.. - 0

Tables 6.53, 6.54 and 6.55, explore the perception ofprofessional stakeholders regarding

recycling and recycled materials. In Table 6.53 the indication is that 50% of the

respondents would use recycled material only if it could have a South African Bureau of

Standards (SABS) approval certificate. About 28% indicate definite aversion to the use of

recycled material. In Table 6.54 only 37.5% would consider the process of recycling in
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the planning stages of the contract, indicating that in fuct recycling is in terms of South

Africa not considered fuvorably as was also indicated in the cases presented in the

chapter on recycling in the literature review.

Table 6.55, which required a response in terms of intention regarding attitude towards

recycling in the planning stage showed that only 3.1% ofthe negative respondents would

consider recycling positively. This indicates a considerable amount ofpromotional work,

which should take place in order to foster the recycling process.

Tables 6.56 and 6.57 targets specifically suppliers with the aim of establishing their

inclination to commercially promote recycled or used materials and further aims at

establishing the type ofrecycled or used materials which suppliers are prepared to carry.

Tables 6.56 indicate a very low (18.8%) positive response to carrying this type of

material, 34.4% are indecisive, with 46.9% not being fuvorable to carrying recycled

materials. Thus its not surprising that in Table 6.57 about 53.1% found this question

irrelevant and only 46.9"/0 were prepared to carry a variety of items, which would be

recycled materials. This again coincides ",ith the findings in the literature re"iew, which

showed that in terms of recycling more efforts are needed to encourage all the

stakeholders toW<lfds recycling.
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Table 6.56 Consider Carrying Recycled/Used Material As Stock Item

Valid Freouenev Pen:ent Vatid Pen:ent Cumulative % I
Yes 6 18.8 18.8 18.8
Perhaps 11 34.4 34.4 53.1
No 9 28.1 28.1 81.3
NIA, don't stock material 6 18.8 18.8 100.0
Total 32 100.0 100.0
Total 32 100.0

Va6d C""", - 32; Mill.in" C..... = 0

Table 6.57 MaterialfComponents Included In Stock

Va6d Freouenev Percent Va6d Percent Cumulam·e~. !
N/A 17 53.1 53.1 53.1
Bricks I 3.1 3.1 563
Blocks I 31 3.1 59.4
Concrete 3 9.4 9.4 68.8
Timber 1 3.1 3.1 71.9
all of the above 3 9.4 9.4 81.3
all of the above except concrete I 3.1 3.1 84.4
all of the above except timber I 3.1 3.1 87.5

bricks, blocks, windows 3 9.4 9.4 %9

& doors i
bricks, blocks & ironlmetal I 3.1 3.1 1000 I

Total 32 100.0 100.0 I
Total 32 100.0 i

Va6d Ca...,. - 32; Mis,in" Casei = 0 i

Tables 6.58, 659 and 6.60 are posed with the intention of establishing the perception of

professional stakeholders towards the potential of recycled materials. Thus Tables 6.58,

which establishes the economic viability of recycled materials found that 59.4%

responded positively to the economic viability potential of recycled materials and a

further 31.3% indicated that this might be possible, and only 9.4% responded negatively

to this question.
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The same kind of responses were forthcoming in Table 6.59 with 68.8% responding

positively, 21.9% stating that this might be the case and again 9.4% responding

negatively to the poser that a substantial potential market exists for recycled materials. Of

the negative responses 78.1% expressed disinterest in recycled materials as shown in

Table 6.60, and the remainder cited either company policy, the economy or the

environment for not wanting to use recycled materials, thereby reinforcing once again the

findings in the literature review chapter.

Table 6.58 Recycled Material Considered As Economically Viable (Generate

Income)

Valid Freuuenev Percent Valid Percent Cumulative % I
Yes 19 59.4 59.4 59.4

IPerhaps 10 31.3 31.3 90.6
No 3 9.4 9.4 100.0

ITotal 32 100.0 100.0
Total 32 100.0

Valid Cases 32; !\1i~lIiino Ca5~ == 0
,,

Table 6.59 A Substantial PotentiallHarket For Recycled Material

Valid Frequencv Percent Valid Percent Cumulative Percent :
Yes 22 688 68.8 68.6 ,
Perhaps . 7 21.9 21.9 90.6

!
!

No 3 9.4 9.4 100.0 :
Total 32 100.0 100.0

ITotal 32 100.0
Valid CllSe3 32; MCi.ino CllSe3 - 0 [
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Table 6.60 IfYou Said lUaybelNo, Motivate?

Valid Frequenev Percent Valid Percent Cumulative %
no :reason given 4 125 125 125

N/A 21 65.6 65.6 78.1

due to tmacceptable 3 9.4 9.4 875

quali1Jl ofmaterial

the level ofeconomic status is a 1 3.1 3.1 906

deciding factor

Conservation ofnatural I 3.1 3.1 93.8

resources, & economical

advantages

depends on management 2 6.3 6.3 100.0

structure in place

Total 32 100.0 100.0

Total 32 100.0 i
Valid Cases 32; Mining C....,. 0 I

Tables 6.61 and 6.62 concern the likely enabling policy, thus in Table 6.61 the enabling

characteristic of specification writing is directly targeted regarding the use of recycled

materials in future housing provision. The findings of the data indicate that from the

perception ofprofessional stakeholders 46.9% believe that recycled materials could form

part of the specifications for future housing provision. However, 37.5% perceive this to

be possible while 15.6% decisively do not see recycled materials as forming part of

future housing specifications.

Table 6.62, which were the responses to future policy regarding the salvaging of

materials for reuse or recycling indicate that 53.1% definitely felt that this should form

part of future policy. Nevertheless, 15.6% indicate a definite negative response and a

further 31.3% indicate that such policy should perhaps form part of general contract
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conditions. These responses indicate a positive attitude amongst the professional bodies

regarding recycling and ~"fee with the successful cases discussed in the recycling chapter

in the literature review.

Table 6.61 Recycled Material Form Part Of Specifications For Future
Housing Provision

Valid Frequencv Percent Vatid Percent Cumulative -Y. I
Yes 15 46.9 46.9 46.9 iPerl1aps 12 37.5 37.5 84.4
No 5 15.6 J56 100.0 I
Total 32 100.0 100.0 I
Total 32 100.0 I

Vatid Ca"", 32; l\1is.in2 Cases 0 I

Table 6.62 Future Policy Include For Salvage OfReuselRecyclable Material

Valid Freauencv Percent Valid Pere<."Ilt Cumulative Percent I
Yes 17 53.1 53.1 53.1 I

Perhaps 10 31.3 31.3 844

1No 5 15.6 15.6 100.0
Total 32 100.0 100.0 i
Total 32 100.0 I

I

Vatid Ca... 32; lUi..inll Cases 0 I
I
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Tables 6.63, 6.64 and 6.65 form a summation group geared to establish firstly in Table

6.63; what should inform policy to familiarise the public with the practise of recycled

materials. It was the perception of the respondents that four areas would best be suited as

a location for recycled material depot These would be construction ~ites (18.8%

response), near squatter areas (31.3%), acceptable Central Business Districts (21.9%) and

in Municipal store yards (12.5% response).

Table 6.64 determined to establish whether recycled materials contributed towards

sustainable construction. The response indicated that 56.3% ofthe respondents perceived

recycled materials to be able to positively contribute to sustainable construction with

40.6% believing that this might be the case and only 3.1% feeling that recycled materials

have no contribution to make.

In Table 6.65, which targeted the attitude of potential housing consumers towards

recycled or reusable materials, the professional stakeholders 65.6% responded positively

while 31.3% think that this might be the case. Only 3.1% responded negatively in terms

of whether recycled material would be acceptable for use in housing construction by

potential housing consumers. This response therefore shows that as was established in the

literature review that recycling if readily available would form an important part of future

housing construction under acceptable conditions.
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Table 6.63 Indicate Tbe Best Location For Recycled Material Depot

Valid Frequencv Percent Va6d Percent Cumulatnre ~.

Construction sites 6 18.8 18.8 18.8
Near squatter areas 10 31.3 31.3 50.0

In acceptable CBD 7 21.9 21.9 71.9

areas
In municipal store yards 4 12.5 12.5 84.4
all ofthe above except 1 3.1 3.1 87.5
CBDareas
constrnction sites & 1 3.1 3.1 90.6
municipal store yards
Municipal dump sites 1 3.1 3.1 93.8
All ofthe above (14) 2 6.3 6.3 100.0
Total 32 100.0 100.0
Total 32 100.0

Va6d Ca... - 32; Missin2 C""es - 0
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Table 6.64 Use OfRecycled Material Contribute To Snstainable Construction

Valid Frequency Pereent Valid Percent Cumulamre Pe~ent
Yes 18 56.3 56.3 56.3
PerlJaps 13 40.6 40.6 96.9
No I 3.1 3.1 100.0
Total 32 100.0 100.0
Total 32 100.0

Valid Cases 32; Missin~Cases = 0

Table 6.65 Use OfRecycledlReusable Material For Housing Construction Would
Be Acceptable To Potential Housing Consumers

Valid Frequency Percent Valid Percent CumuJathre~. )
I

Yes 21 65.6 65.6. 65.6

I
Perhaps 10 3J.3 31.3 96.9
No 1 3.1 3.1 100.0
Total 32 100.0 100.0 I
Total 32 100.0 J,

Valid Case. 32; Mi••inl!: Ca.,es - 0 i

For the sake of continuity and flow in the empirical analysis of the data generated by the

questionnaires, a cross tabulations exercise has been added into the appendix at the end of

the work. Significant amongst them is the cross tabulation done between the unemployed,

the environment as well as the experience of recycling amongst professional bodies and

the homeowners. As can be expected there is very little experience ofrecycling indicated

amongst the unemployed due to their inability to purchase materials and hence poverty.

•
This ties in with the findings on the affordability section in the chapter on housing.

When the information regarding the identity of the sample is considered especially when

the sex ofthe homeowners is taken into account and cross tabulated with the question on

satisfaction with the built environment, the majority of our sample responded positively.
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However, it must be noted that these are predominantly female while 52 of those

responding negatively were male. The fact that more of the female population of the

sample are satisfied with the area in general terms could be indicative of the stability

which accompanies homeownership, especially in situations where children are also

involved

In specific terms, it is noteworthy that of those in formal employment 70.7% feel that the

environment is important, whilst of those in informal employment 53.8% feel that the

environment is not important. These tendencies are further reinforced when the

importance of the environment is compared with homeownership. This pattern further

flows into experiences with materials, except that in the case of the employed the

perception is not particularly biased towards the use ofrecycled materials. There seems to

be a bigger tendency amongst the unemployed towards using second-hand material.

This finding is understandable given the influence of employment and income on

effective demand. In terms of the professional stakeholders the attitude is fairly positive

towards recycling. However when design is considered 62% of respondents do not feel

committed to designing for recycling.

The cross tabulations as presented in the appendix display the attitudes and perception of

the homeowners and professional construction bodies regarding the environment and the

likely impact recycling would have on and the affordability oflow cost housing.
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6.5 Conclusion

This chapter was aimed at obtaining primary data to validate the theoretical analysis

presented in the literature review and the effect upon the hypothesis to the study so that it

could either be rejected or accepted. The objective was to appreciate the attitudes and

perceptions ofhouseholds and housing professionals towards the recycling and reuse of

construction wastes, which has been asserted has the potential ofenhancing affordabiIity.

The data analysis shows that there is a positive attitude of households towards recycling

and to a large extent housing practitioners are positively disposed to using recycled

construction wastes but have been very uncertain about households acceptance of these

materials. This communication gap may explain the absence of recycled construction

wastes in low-cost construction. This is particularly the case given the political reality in

South Africa given its past Apartheid historical past, which may have made the

prescription of recycled construction wastes by officials a very politically sensitive issue.

Thus, the findings validate the theoretical discussions in chapters 2,3 and 4, which

considered issues relating to recycling, housing and the environment It is apparent that

there is a gap between potential and actual use ofrecycled materials. Positively though,

the empirical analysis does indicate a definite willingness on the part of all the

stakeholders to avail themselves tu recycling and the use of recycled construction

materials, which is expected to enhance affordabiIity of low-cost housing. Generally,

indications are that speedy education and awareness programmes are required to enhance

the process ofrecycling.
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CHAPTER 7:

POLICY PRESCRIPTION AND CONCLUSION TO THE STUDY
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7.1 Introduction

Given the objectives set out in chapter one, this chapter addresses the problems ofpolicy

requirements and the envisaged strategy for achieving the stated objective. It is apparent

that the focus of the work revolves around the importance of the 10W-4:;ost housing

situation from the point of view of the relationship between the shortage of housing

delivery and the demand for building materials. Therefore in attempting to realize the

housing provision certain constraints impact on the process of supplying shelter to

prospective homeowners in South Africa. The findings have indicated that material

resources are limited, which presents an implementation problem regarding housing

supply, and secondly affordability impinges on the process given the fact that up to 68%

ofthe population are unable to raise housing finance.

These problems are experienced globally and are the most pressing in terms of housing

provision and therefore demand a holistic approach, which can be implemented in the

endeavour to provide shelter as envisaged by the United Nations Centre for Human

Settlements (Habitat).

This study is an attempt to present the concept ofrecycling as a facilitating factor, which

together with other efforts could enhance affordability ofIow cost housing and enable the

poor to ascend the housing ladder. However, effective policies are needed to facilitate

recycling, \\fuch must be effectively implemented. This implies the formulation of a

policy, which would be of strategic significance to recycling and reuse, of construction

wastes.
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A further point, which is crucial to the process of recycling, is the attitude and perception

ofhouseholds to conventional building methodology. Evidence presented above indicates

a strong bias towards the use ofnew materials and a preference for conventional housing

design. This situation calls for a proactive policy response that engages all the

stakeholders in housing construction, deliveJY and consumption. Thus, an effective

management approach is needed to facilitate community participation by way ofensuring

educational awareness. Similarly, policies favorable to recycling and reuse of

construction wastes are necessaI)' to facilitate supply chains for recycled construction

products (Richards, 1998).

7.2 Policy: Focns and Response

The key themes ofthe research are environmental sustainability and affordability, and the

internee between these variables and recycling and reuse of construction materials. The

potential for achieving these objectives by recycling and reuse of construction wastes

must command the focus of policy makers and be reflected in policy prescriptions.

Policy therefore must take cognizance of

• materials availability and supply

• the design process

• environmental sustainability in the building process

• waste management

However, other areas of the economy which should be of interest and concern is poverty

alleviation through employment creation and sustained economic growth because of the

simultaneous causal relationship between poverty and environmental degradation.
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Effective income distribution measures should be adopted, which could materialise

through progressive taxation and housing subsidies. The endemic poverty and its the

concentration within the low-income groups make effective income redistribution a

necessary prerequisite to economic growth and environmental sustainability in South

Africa.

7.3.1 Policy to render recycled materials available

For recycling and reuse of construction waste to become a popular and regular activity,

regular supply must be guaranteed. There have to be incentives directed at demolition

companies and building owners to demolish buildings with the view to recycling and

reuse. The current situation where most construction wastes end up in landfiII neither

enables housing affordability or environmental sustainability. In terms of policy

formulation the requirements would be for the provision of suitable incentives to create

markets for recycled construction wastes with an effective supply chain as earlier referred

to above.

However, it would be required, for the recycled market to thrive that standards'

specification for construction materials be revised. Currently, standards are biased in

favour of the applicant and unless this is reversed, the market for recycled materials is

likely to collapse. It may require that quality ratings based on the technical performance

of recycled materials to be produced. This would facilitate better response and attitude

towards recycled materials.
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In terms ofservices, policy should also focus on materials accessibility, which preferably

should be located as conveniently as possible to consumers. Similarly, communities in

general and the low-income in particular should be empowered to see recycled

construction materials in positive lights. This is likely to attract more retailers onto the

market as the risk associating with trading in recycled construction materials are likely to

reduce with increased demand. Furthermore, demand for recycled construction products

would be bolstered if the government was to stipulate its use within its funded projects.

7.3.2 Design Formulation

Policy in terms of design formulation should address the role of the designer with the

emphasis placed on environmentally sustainable designs where the ethos ofrecycling and

reuse feature prominently in designs. Such a move would cater for possible future

demolition and as a result, designs tliat facilitate demolition with a view to reuse is

emphasised.

7.3.3 Waste Management

The policy in this case should be two pronged; firstly it should be geared towards the

construction process in order to ensure minimal construction waste. Secondly, policy

must be directed towards educating construction professionals, clients, and users as to the

wider benefits of environmental sustainability. Efforts must be expended to reverse the

culture of \vaste generation and the need to encourage individual households to adopt

environmentally friendly lifestyle.
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7.4 Strategic Implementation

In terms ofdefining the strategy, which would ensure the effective implementation of the

recycling system, a series ofempowering actions and activities are required to ensure that

the process is enacted in the most beneficial way for the community and the environment

In terms of this definition it would be necessary to ensure that the holistic approach to

environmental sustainability mooted earlier should be given serious consideration.

However, an overriding prerequisite is the presence of effective and functional

institutions to ensure that government policies on recycling and reuse are implemented

and regularly monitored and improved. This should involve common standards and

policies across all levels of government in order that common services are offered to

households.

7.5 Conclusion

The analysis above overwhelmingly shows that attitudes towards recycling and reuse of

construction wastes are positive but that there are overwhelming obstacles, which must

be contended with. In order that recycling and reuse becomes a reality and thereby

enhances housing affordability and environmental sustainability, the government has to

be involved in the process. The role earmarked for the government is an enabling one,

which should create the necessary environment for recycling and reuse of construction

waste to thrive. This can be done through the use of subsidies and grants to internalise

associated externalities.
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This can also be achieved by legislation but such a command and control measure is

gen~rally considered to be relatively inefficient for its inherent inflexibility. Nevertheless,

it can be combined with incentive policy instruments to provide a 'stick as well as a

carrot' for construction practitioners.

Generally, the study has shown, by the literature reviewed that there is an acute housing

shortage in South Africa, which was also shown to be similar to global trends. In

satisfying this basic fundamental human right, given the growing rise in population and

the· attendant implications for household formation, implies the imposition of huge

burdens on the biophysical environment ofSouth Africa. The study further shows that the

high unemployment and poverty in prevalent South Africa, which has adverse effects on

housing affordability, compound this problem. The study further shows that the huge

construction wastes generated annually in South Africa, which are currently used as

Iandfills could be recycled and reused in low-eost housing construction. The potentials

for enhancing housing affordability while at the same time contributing significantly to

environmenta1 sustainability from reductions in the demand for new construction

materials are huge. The recommendation is that the role of the government in ensuring

the recycling and reuse of construction wastes is overwhelming but this role should be

proactive and enabling.
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APPEJ."IDIX 1

Questionnaire

The following set of questions applies to homeowners.

6.3.1.1 Homeowners Identity Details

Ql.ln which area do you stay?

Q2. What is your sex?

Q3. How many people stay in your house?

Q4. Ofthe people staying in your house how many are adults?

Q5. Ofthe people staying in your house how many are children?

Q6. How many persons are employed?

Q7. Is this employment formal or informal?

6.3.1.2 Property Type

Q8. Is your house made ofthe following materials?

Q9. How many rooms do you have?

QlO. How many doors do you have?

QII. How many windows do you have?

QI2. What is the size ofyour house?

Q13. Do you have electricity?

QI4. Do you have running "'ater?
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6.3.1.3 Housing Afl'ordability

QIS. Do you own your house?

Q16. What type ofhousing finance did you use to buy this house?

Q17. Do you require additional rooms ifso how many?

Q18. Are you satisfied with the materials used for the construction ofyour house?

Q19. Ifno what material would you prefer

6.3.1.4 Environmental Issues

Q20. Are you satisfied with the area in which you are staying?

Q21. Is the area suitably developed?

Q22. What is your opinion ofthe state of the items mentioned in question two?

Q23. Would you,say that the surrounding area is important to the quality ofyour life?

Q24. Rate environmental issues in terms of importance to you

Q2S. Based on your answer in Q24, do you consider your environment as being a part of

all your activities at home?

Q26. Do you think that there is a shortage of the following materials?

Q27. Do you think thatthe present rate ofproduction ofbuilding materials can be

maintained into the future?

Q28. Is the production ofbuilding materials harmful to the environment?

Q29. Would you consider different methods ofhouse building?

Q30. Would you consider alternative materials in house building?

Q31. Would you consider using second hand building material?

Q32. Have you had any experience with the use of recycled and! or used building
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materials?

Q33. Ifyes which ofthe following materials or components have you used?

Q34. Where and how did you obtain the materials mentioned in Q33?

Q35. Do you consider recycled materials to be reasonably cheaper than new material?

Q36. Do you find recycled material to be readily available?

Q37. Will the process ofrecycling help in saving the natural resources?

Q38. In your opinion would recycling contribute towards reducing the cost of building

your house?

The following set of questions applies to Local Authorities, Professional Designers and

Suppliers

6.3.2.1 Professional Stakebolder Identity Details

Q I. Under which ofthe following categories would you place yourself or your firm?

Q2. Under which municipal area do you fall?

Q3. What position do you hold in your organisation?

6.3.2.2 Environmental Issues

Q4. Do you have an environmental policy in your organisation?

Q5. Is your policy attached to the Agenda2landJ or Local AgendaZl?

Q6. In formulating your policy was any consultation with other stakeholders done?

Q7. Ifyes, was the information incorporated into your policy?
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Q8. In the planning process ofyour organisation are strategies for sustainable

development considered?

Q9. When considering new contracts is the availability ofmaterials a deciding factor

in the design process? (Municipalities and Designers only)

QIO. In considering availability ofmaterials would local availability be considered as

being a deciding factor?

Qll. In your opinion do you feel that material availability is unlimited?

Q12. In low cost housing design would you be able to describe the end product as

being adequate housing?

QI3. Ifnot, which ofthe following would you describe as being the most

important factor in not providing adequate housing?

Q14. Based on your answer above what in your opinion needs to be done change
•

low cost housing to adequate housing?

Q15. Do you think that alternative methodology and materials could be considered

as facilitators in the process ofnarrowing the gap (ifany) between current housing

provision and adequate housing?

Q16. Would you consider recycling / reuse ofmaterial as an alternative method

ofhousing material provision?

Q17. As a Designer or Local Authority do you consider recycling in the planning stage

Ofa contract?

Q18. Ifno, as a Designer or Local Authority would you consider recycling in

the planning stage ofa contract?

Q19. Explain the reason for your answers in QI6 and Q17.
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Q20. Would you as a supplier consider carrying recycled or used material as a stock

Item?

Q21. Ifyes which of the following materials or components would be included in

your stock list?:

Q22. Do you think that recycled materials can be considered economically viable?

(i.e., they can generate income)

Q23. Is there a substantial potential market for recycled materials?

Q24. Ifyour answer to Q23 is negative (includes ~maybe") why do you think.this?

Q25. Do you think recycled materials can form part of the specifications for future

housing provision?

Q26. Should future policy include for the salvage of reusable/recyclable material?

Q27. What in your opinion would be the best location for a recycled materials depot?

Q28. Would the use of recycled materials contribute to sustainable construction?

Q29. Do you think that the use of recycled/reusable materials can save and extend

The future natural material resources especially in terms ofbuilding demand?
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Cross Tabulation: Homeowners

20 with 2

17 with 3

6 with 5

24 with 7,6,15

25 with 7,6,15

23 with 7,6,15

31 with 7,6,15

32 with 7,6,15

30 with 7,6,15

35 with 7,6,15

36 with 7,6,15

37 with 7,6,15

20 with 18

22 with 20

23 with 20,22,21

24 with 21

26 with 24

27 with 24

28 with 24,25,26

APPENDIX 2

(SPSS Programme)
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29 with 24,25,26

30 with 24,25,26,27

31 with 24,25,26,27

32 with 26,33,34,35,36,37,38

Cross Tabulation: - Professional Stakeholders

I with 4,5, 6, 7,8,9,10, ll, 12, 13, 14, 15, 16, 17

18 with 17

20 with 21

22 with 20

22 with 21

23 with 20

24 with 20

24 with I

25 with I

26 with 1

27 with I
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