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ABSTRACT AND KEYWORDS  

The objective of the study is to develop a systems framework for the 
implementation and management of sustainable infrastructure technologies 
in the built environment with specific focus on health facilities. It will look at 
the global trends and drivers of sustainable development; national and 
regional strategies in place to achieve sustainable development; and 
unpack the implications on the development of infrastructure in the built 
environment focusing specifically on health facilities. To achieve 
sustainable development through ‘construction for development’ at regional 
and national levels requires conscious steps regarding the implementation 
and management of infrastructure at a facility level in ways that uses 
resources efficiently while taking into consideration contextual issues. This 
requires a paradigm shift in the way sustainable development is viewed to a 
more holistic and systematic approach. The paper seeks to explore and 
investigate the scope of the study and includes problem statement, 
research questions and proposed research methodology.  
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1.1 INTRODUCTION 

The objective of the study is to develop a systems framework for 
sustainable infrastructure technologies in the built environment with specific 
focus on health facilities. It will look at the global trends and drivers of 
sustainable development; national and regional strategies sustainable 
development; and investigate the implications on the development of 
infrastructure in the built environment specifically health facilities. To 
achieve sustainable development at regional and national levels requires 
conscious steps regarding the implementation and management of 
infrastructure at a facility level in ways that uses resources efficiently while 
taking into consideration contextual issues.  
 Health facilities offer huge opportunities to apply sustainable 
infrastructure technologies because they are contained while at the same 
time comprise the most complex and diverse built environments. They have 
a wide range of buildings and departments. There are technically complex 
and specialized environments including operating theatres and high end 
ultra-clean medical laboratories at one end. While at the other, there are 
industrial factory type units like kitchens, laundries, warehouses and boilers. 
Then there are administrative / support departments (commercial and retail) 
and public interface spaces like out-patient, casualty, inpatient, medical and 
treatment areas. In addition, mechanical, electrical and civil engineering 
systems and plant are correspondingly diverse and complex. Other facilities 
can include staff housing and training facilities. How can these opportunities 
be exploited to provide a facility that is resource efficient and does not affect 
the environment negatively in addition to providing a conducive healing 
environment that is appropriate to the local context.     

1.2 PROBLEM FORMULATION 

The global debate regarding sustainable development is increasingly driving 
the efficient use of natural resources especially energy. Sustainable 
development has been defined in various ways determined by where the 
emphasis is placed of the three aspects which have been identified by 
Satterthwaite (Satterthwaite, 2001: 7). All the aspects are important in 
achieving sustainability and can not be mutually exclusive. The more 
encompassing definition that is widely accepted in literature (Girardet, 2004; 
AIJ, 2005; CSIR, 2003) is from the Brundtland Commission (WCED, 1987: 
8) that sustainable development is about “meeting the needs of the present 
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without compromising the ability of future generations to meet their own 
needs.” Further Haughton (Satterthwaite 2001) gives five guiding equity 
principles central to sustainable development. These ensure that 
development is equitable to all, not only to the present generation but future 
ones as well as to other species. It implies taking responsibility over the 
impact of developmental activities beyond the immediate locality, to the 
whole world.  
 The definition of sustainability as given above has been confronted 
with the reality questions like (Satterthwaite, 2001: 23) “how can we 
produce the growth deemed necessary to ‘[improve] living standards for all’ 
and provide a ‘more prosperous future’ while simultaneously protecting 
ecosystems, when historic patterns of material growth seem responsible for 
present unsustainable levels of ecological disintegration?” A dilemma faced 
by most developing countries. It is imperative to improve the lives of the 
masses through economic growth but how this is achieved requires a 
paradigm shift in thinking and striking a systematic balance between the 
‘expansionist world view and the ‘steady-state (ecological) worldview.  
 Rees explains the expansionist attitude to the social role of growth to 
economic growth as (Satterthwaite, 2001: 26): “Growth in both the rich and 
poor countries is essential as the only practical means available to alleviate 
poverty within nations and to address material inequities between 
countries.” And for the ecological view “Any available ecological space for 
growth should be allocated to the Third World. In any event, growth cannot 
be relied upon as the only means to relieve poverty. People must face up to 
the need for significant intra- and international redistribution of wealth and 
access to nature’s services. Political, social, economic and institutional 
reforms are needed to facilitate the necessary behavioural, value and 
attitudinal changes. This in turn calls for sophisticated public education 
programmes on sustainability issues.” 
 The two views imply different outcomes regarding development 
depending on the perspective adopted. It is important to realise the 
implications of un-ecological planning and use of resources even if it means 
growth of the economy. The planning and implementation of infrastructure 
should take into consideration both the impact on the environment and 
amount of resources that will be consumed in the life span of buildings. The 
concept of human foot print (Girardet, 2004; CSIR, 2003) is used to indicate 
the impact of human activity on the world.  
 Therefore, in addressing poverty and resource inequalities in 
developing countries, it is important not to increase the ecological footprint 
unnecessarily; and the developed countries should begin to rationalize and 
reduce their foot print to create ecological space for the developing world. 
The study is inclined to the steady-state (ecological) view that we live in a 
complex natural system that is unknowable and irreducible thus our study of 
it should acknowledge that human kind is an integral part thus it is not 
possible to be objective.  
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1.2.1 Sustainable development: A discussion 

The principles of sustainable development applied in interventions are 
influenced by how it is defined in the given context. Satterthwaite (2001: 94) 
explains that in some cases it is “almost exclusively concerned with 
ecological sustainability, with little or no mention of ‘development’ in the 
sense of the meeting of human needs.”  However, some discussions that 
could even be seen as reactions to the above bias just (Ibid) “focus almost 
exclusively on meeting human needs with little consideration of ecological 
sustainability.” Annecke et al (2005) argues that this has been the main 
concern in South Africa where development is mainly focussed on 
redressing the backlogs in service delivery of the past to the previously 
marginalised population.  
 Another definition coming from the international agencies where 
(Satterthwaite, 2001: 94) “’sustainable development’ is used in discussions 
about whether the projects of international agencies will continue to function 
after the removal of foreign aid; little or no consideration is generally given 
to ecological sustainability.” Saidi & Karuri (2006) argue that long term 
sustainability of assets can be ensured through empowering local 
communities to take over the operations, maintenance and management of 
assets. The proposed ‘asset mapping, mobilisation and management’ tool 
is designed with the objective of enabling communities to take responsibility 
of the assets after the exit of implementing agents. However, it was 
observed that such approaches are limited by the lack of appropriate 
(Karuri & Saidi, 2005) skills in professionals and (Saidi & Karuri, 2005) 
models of contractual agreement among other things. 
 In South Africa, the national social imperatives dictate that 
development should be coupled with objectives of (Ibid) community 
empowerment, capacity building and skills transfer, job creation, poverty 
alleviation, local economic development; the definition of sustainable 
development should probably be expanded to encompass all three aspects. 
Satterthwaite (2001: 95) suggests that the “sustainable part of sustainable 
development be considered as avoiding the depletion of environmental 
capital (or concentrating on ecological sustainability), while the development 
part of sustainable development be considered the meeting of human 
needs.” Therefore it is possible to have multiple goals of sustainable 
development.  
 Sustainable development thus defined requires (Ibid: 97) “seeking the 
institutional and regulatory framework in which democratic and accountable 
city and municipal authorities ensure that the needs of the people within 
their boundaries are addressed while minimizing the transferring of 
environmental costs to other people or ecosystems or into the future. This 
in turn requires consideration of the kinds of national policies and legal and 
institutional frameworks, and the kinds of international agreements that 
encourage city and municipal authorities in this direction.” Therefore, 
sustainable development can be broadly defined to include socio-economic 
and political aspects but still considering the systematic interrelationships. 
Figure 6.1 below depicts the theoretical framework based on this premise. 
The challenge is to locate the South African contextual issues regarding the 
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current local discussions around sustainability; the built environment 
specifically the health sector; and the society as a whole within that 
framework. This will help create an understanding of the implications of this 
approach. 
 

 

Figure 6.1 systems approach to sustainability (Adopted from NFSD, DEAT 2006: 19) 

1.2.2 Sustainable Development in South Africa 

Sustainable development in South Africa is enshrined in the Constitution 
Section 24 (b) (ii) where it is stipulated that everyone has a right to “the 
environment protected, for the benefit of present and future generations, 
through reasonable legislative and other measures that secure ecologically 
sustainable development and use of natural resources while promoting 
justifiable economic and social development.” It is notable that while it is 
important to ensure ecological sustainability, economic and social 
development is recognized as being important as well. Supporting 
legislation include the National Environmental Act (No. 107 of 1998) which 
gives the following definition: “Sustainable development means the 
integration of social economic and environmental factors into planning, 
implementation and decision-making so as to ensure that development 
serves present and future generations.” 
 Even with such strong emphasis in legislation on sustainable 
development (DEAT, 2006), there has been no national framework to guide 
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the implementation and management process. However, sustainable 
development principles are integrated in a number of programmes and 
strategies. Currently, there is a draft national framework for sustainable 
development by Department of Environment and Tourism South Africa 
open for public comment. It is entitled ‘People – Planet – Prosperity: A 
Strategic Framework for Sustainable Development (SFSD) in South Africa. 
It is available at www.deat.gov.za (30 November 2006). The underlying 
driver is the rationale of efficiency resource use and intergenerational equity 
(DEAT, 2006). It is acknowledged that “Fundamental to understanding 
sustainable development is recognizing the interdependence between the 
way in which we devise and manage our economic, social and 
environmental systems.” It emphasises the interdependence between 
people, planet and prosperity as with the MDG which call for addressing 
issues of accessibility to basic services for most people like safe drinking 
water, sanitation, etc. The same emphasis has been expressed by other 
organisations like World Health Organisation. The SFSD creates a basis on 
which to draw in the development of sector policies and strategies.   
 Assuming the Brudtland Commission’s definition of sustainable 
development; the SFDF gives the national vision as (Ibid, p 11): “South 
Africa aspires to be a sustainable, economically prosperous and self-reliant 
nation state that safeguards its democracy by meeting the fundamental 
human needs of its people, by managing its limited ecological resources 
responsibly for current and future generations, and by advancing efficient 
and effective integrated planning and governance through national, regional 
and global collaboration.”. Efforts have been made to provide fundamental, 
conditional and implementation principles providing a guiding framework. 
But it is acknowledged that the achievement of such development requires 
institutional framework; action plan; ongoing communication and 
consultation; monitoring, evaluation and reporting systems plus principles 
and indicators. It is with this mind that the study has been conceptualised.   

1.2.3 Contextual Issues 

The current South African economic development is characterised by 
inequitable distribution of wealth and resources described as the dual 
economy system by the president. Recognising that growth in the first 
economy does not necessarily translate into outflows in the second 
economy; he has since proposed that while it is important to ensure growth 
of the first economy, there should be strategies specific to the challenges 
faced in the second economy (one of his address). Even if the South 
Africans enjoy constitutional rights of access to adequate housing and a 
clean environment, housing provision for the poor is inadequate. And the 
stock that has been provided is of poor quality, small and usually located in 
areas that have no social or economic infrastructure. The townships are 
characterised by high rates of unemployment and crime. The impacts of the 
HIV/AIDS pandemic and other diseases like TB increase the vulnerability of 
the people, especially children.   
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 The Human Development (UNDP, 2006) indicators show that life 
expectancy is generally low at below 50 in sub-Saharan Africa. The health 
indicators (WHO, 2006) also show a relatively high rate of male child 
mortality in comparison to the western countries. In addition, there is a 
lower number of staff as compared to the disease burden. South African 
spending on health is very much lower than the western countries (Hertzog, 
2006). On the other hand, the public health sector has a lot of challenges 
characterised (Abbot, 2006) by the need to address the problems related to 
HIV/AIDS; TB with the emerging extra drug resistant strain; and malaria and 
other infectious diseases. It is also confronted with high service load as a 
result of violent crimes, accidents and an influx of refugees from civil wars 
(people fleeing from other countries). Benator (Cape Times, 2006) points to 
market forces as one of the main reasons healthcare is dysfunctional. 
 Research indicates that (Du Plessis, 2006) about 80% of the local 
black population consults traditional healers offering an opportunity for 
traditional healers to play a significant role in health service provision. This 
aspect can be enhanced by developing strategies that ensure that the 
traditional healers are integrated in the provision of health services. 
Traditional healing practices are holistic in the sense that no aspect 
(physical, mind and soul) is considered more important to the exclusion of 
others.   
 It is also observed that (Girardet, 2004: 15) “In the rapidly growing 
cities of the developing countries, poverty and environmental pollution are 
commonplace. The most urgent issue here is to create acceptable living 
conditions, rather than reducing urban impacts on the regional and global 
environment.” South Africa is like other developing countries need to draw 
some learning from the environmental disasters of historic cities in 
planning. Good examples of reclaiming cities include Curitiba (Shwartz, 
2004). Europe also offers good examples of technologies, frameworks and 
strategies to encourage the implementation and management of (Birkeland, 
1999) sustainable buildings and (NHS: www.healthdesign.org and MARU: 
www.lsbu.ac.uk/maru/research.shtml) health buildings.  
 Immediate change is required because literature (Girardet, 2004; 
Clayton and Radcliffe, 1996) shows that most historic cities prospered at 
the expense of environment. A combination of excessive and exhaustive 
exploitation of the environment, and poor waste management was their 
peril. Unfortunately, the poor pay the price as observed by McGranahan et 
al (Satterthwaite, 2001: 111) “For a variety of reasons, low-income 
settlements are more likely to be located near polluting industrial 
establishments, waste dump sites and heavily polluted waterways.” 
According to Satterthwaite (2001: 87) the explanation is that “they are often 
the only sites within easy reach to employment that are available to them. 
Safer sites are too expensive and any attempt to occupy these illegally and 
develop housing on them would result in eviction.” South Africa is sitting 
with this problem in the Western Cape (http://westcape.wcape.gov.za) 
which is exacerbated by under development of health services.  
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1.2.4 Infrastructure Implementation and Management Tools 

There are guiding legislation and tools regarding sustainable development, 
however, as noted in the NSDF (DEAT, 2006), it is imperative that 
principles of sustainable development become implemented and actualised 
on real programmes and projects. There are notable tools both locally and 
internationally (Gibberd, 2005; AIJ, 2005) for assessing sustainable 
buildings based on the principles that should be emulated in the designs. 
But there are (DEAT, 2006) no tools and frameworks of incorporating 
sustainable development and building principles at a regional level, sector, 
programme and project level with regards to infrastructure implementation 
and management in the built environment in South Africa and specifically so 
for health facilities.  
 The conventional infrastructure implementation and management 
approaches include (Kerzner, 2001) project management (time, cost and 
budget) and facilities management (people, work and place). However, 
given the national imperatives that infrastructure delivery has to respond to 
the South African environment, they are inadequate. A holistic approach 
that includes facets of other infrastructure implementation, management 
and evaluation tools like life cycle costing, value engineering, and 
construction engineering; socio-economic issues;  traditional local / cultural 
practices; and environmental issues is required.   

1.2.5 National Public Health Facilities 

The health industry in South Africa is characterised by two sectors, the 
public and private. The public sector is provided by the government while 
the private sector is run by independent private organisations. Even if the 
private sector experiences it own problems, it has been described as 
competing at international standards if not one of the best in the world.  
 The National Health Act (2003, 1) provides a legislative framework of 
guidance for the creation of a ‘structured uniform health system.’ This 
however, is within the ambit of the Constitution and other laws dealing with 
health matters in the local, provincial and national governments. The 
Provincial Department of Health (PDoH) supported by the Provincial 
Department of Public Works (PDPW) is responsible for the provision of 
health services.  While the functions of capital works and maintenance 
traditionally belong to the PDPW, there is some divergence in some 
provinces with PDoH retaining these functions. The budget, however, sits 
with the Health department. This practice has a direct impact on the 
delivery and maintenance of health facilities affecting the long term 
sustainability and needs to be investigated. There is a significant 
component of service provided by the local authorities. According to the 
National Health Act, these services should ensure a health population within 
their local communities and are based on a service level agreement with 
provincial health.  
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 The National Health Act (2003) stipulates that there should be District 
Health Services (DHS). These bodies are supposed to share the 
responsibility of health services with the province within the District Health 
Plans (DHP). The DHP should integrate the local health requirements and 
the integrated health plans into the local authority Integrated Development 
Plans (IDP). Integrated health plans are developed from the National Health 
and the Provincial Health Plans. This creates a structural arrangement 
within which to implement and achieve intended programmes of action. 
However, there is a need to understand the extent to which this institutional 
arrangement is working towards or even impeding the achievement of 
sustainable health facilities. In recent months in the Western Cape, (Cape 
Times news paper) there have been disputes around the site for the new 
Khayelitsha hospital. However, if the bodies involved are regulated by the 
stipulations in the Health Act, hospital sites should have been integrated in 
the IDP and DHP. Therefore, there is a need to understand how the 
regional planning is done specifically with regards to health facilities and the 
impact that has on the sustainability of the health facilities. 
 In post 1994 South Africa, major policy initiatives in the public health 
sector have been focused on providing equitable access to health care. 
Insights provided by National Health Facilities Audit (NHFA) undertaken in 
1995/96, saw the birth of the Hospital Reconstruction and Rehabilitation 
(HR&R) Programme intended to upgrade inadequate facilities. The current 
Hospitals Revitalisation programme looks at the long term viability and 
affordability of the service by affecting an integrated strategic plan. The 
assumption is that long term viability and affordability can be achieved by 
only operating and maintaining facilities that could be afforded by current 
and projected available budgets and staffing. There is potential to maximise 
the health facility budget through the use of resource efficient and saving 
technologies or ecological design. It is imperative to ensure that the 
facilities delivered do not just meet the technical and functional 
requirements but that they are sustainable both through the efficiency use 
of resources and addressing contextual socio-economic issues. Therefore, 
there is a need to define what a sustainable health facility constitutes 
in a South African context. The above situational analysis of health 
facilities justifies further inquiry and study to understand and be able 
to define how health facilities can become sustainable in South Africa.  

1.3 HYPOTHESIS AND RESEARCH QUESTIONS 

The main hypothesis is that sustainability is key to optimising the provision 
of health services in a resource strapped developing country such as SA 
and that there is no clear policy, defined programme or implementation 
strategy addressing sustainability in an integrated, holistic manner 
(addressing all aspects of sustainability). Therefore, the implementation and 
management of sustainable infrastructure technologies in the built 
environment and specifically health facilities in South Africa can be 
described as severely lacking. The main research question is what kind of 
framework would be required to ensure the implementation and 
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management of sustainable infrastructure technologies in the built 
environment in particular, health facilities in South Africa? 
 Hypothesis 1: There is a perceived lack of congruency in the planning 
of infrastructure in the built environment and health facilities among all the 
stakeholders involved. Question 1: To what extent is sustainability 
addressed in the current planning and procurement process for health 
infrastructure in South Africa.  
 Hypothesis 2: The management and delivery of infrastructure in the 
built environment specifically health facilities is not guided by any criteria to 
ensure sustainability. Question 2: What are the criteria used in the current 
practices of development teams (DoH planning, project managers, 
architects, engineers and contractors) for implementation and management 
of infrastructure in the built environment particularly health facilities in SA 
and what is the level of understanding of sustainability principles amongst 
the role players? 
 Hypothesis 3: The current health facility management systems do not 
address all aspects of sustainability including efficient use of resources, 
management of waste and social imperatives / objectives in a holistic 
systematic manner. Question 3: What are the focus areas and programmes 
of current health facility management systems and approaches?  

1.4 IMPORTANCE OF THE STUDY 

The study will contribute a contextual framework with criteria for the actual 
implementation and management of sustainable infrastructure in general 
and sustainable health facilities specifically for South Africa. In addition, it 
will identify gaps for training of professionals to create capacity in the area. 
Broadly, it will contribute positively to the global efforts towards 
sustainability. The framework will contribute to the implementation and 
management of infrastructure that is aligned to the achievement of some of 
the Millennium Development Goals (UNGA, 2000) including reduce child 
mortality; improve maternal health; combat HIV/AIDS, malaria and other 
diseases; and ensure environmental sustainability. 
 Therefore, the framework can contribute to government’s efforts 
towards the delivery infrastructure, particularly health facilities in an 
efficient, effective and most of all appropriate.  

1.5 MEDOLOGICAL DESIGN 

Methodological design (O’Leary, 2004: 85) is a set of the methodological 
approach, research methods and tools. And defines methodology as: “The 
framework associated with a particular set of paradigmatic assumptions 
that you will use to conduct your research, i.e. scientific method, 
ethnography, action research.” The approach for this study will be 
ethnomethodology which has been defined as (Ibid: 10) “study of the 
methods that individuals use to make sense of their social world and 
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accomplish their daily actions.” This is based on the understanding of the 
world as being complex (steady state) constituting multi-truths. However, 
the approach will be elevated to look at other aspects of the world in 
particular the built environment technologies and strategies, and related 
socio-economic implications. Therefore, it will be case study based both for 
developing a framework of analysis and testing it against existing practice in 
South Africa. 
 Methods have been defined as (Ibid: 85): “The techniques you will use 
to collect data, i.e. interviewing, surveying, participative observation.” For 
this study a combination of different methods will be used to collect the data 
including interviewing, surveying and document analysis. The tools which 
are defined as (Ibid, 2004: 85): “The devices you will use to help you collect 
data, i.e. questionnaires, observation checklists, interview schedules;” will 
include interviews, questionnaires and survey worksheets for the local case 
studies.  

1.6 CONCLUSION AND WAY FORWARD 

It is envisaged that in addition to the framework that will be developed; the 
study will make recommendations around achieving a more sustainable 
built environment in general and health facilities in particular in South Africa. 
In addition, requirements at different levels of impact, national regional and 
local authority will be given. There will also be recommendations for the 
professionals, implementers and managers of infrastructure. The 
conclusion will indicate whether the research questions have been 
answered and what further research is required. 
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