
Journal of African Real Estate Research 

Volume 6, Issue 1 

Special Issue: Women in African Real Estate and Urban  

Development Research 
 

 

Approaching Day Zero: Effects of Water Scarcity in Construction Projects in South 
Africa 
 
 
Thabelo Ramantswana1, Phelisa Mdingi2, Mandisi Maake3 and Peter Vuyani4 
 
1-4 School of Construction Economics and Management, University of the Witwatersrand, 
South Africa 
 
To cite this article: Ramantswana, T., Mdingi, P., Maake, M. & Vuyani, P. (2021). 
Approaching Day Zero: Effects of Water Scarcity in Construction Projects in South Africa. 
Journal of African Real Estate Research, 6(1), pp.104-120. DOI: 10.15641/jarer.v6i1.976. 
 
Abstract 
 
Water is a precious resource that is essential for human life and useful for development. This 
paper explores the effects of water scarcity on the construction industry in the South African 
context. Primary data were collected using semi-structured interviews in the Western Cape, 
Gauteng, Mpumalanga and Limpopo Provinces. The study found that construction projects 
require much water, however, the volume of water usage varies depending on the type and 
magnitude of the construction project. A lack or scarcity of water can derail projects or bring 
them to a complete halt. Therefore, construction companies need to take measures to mitigate 
the effects of water scarcity during their construction projects by factoring water scarcity into 
their risk assessments. This requires construction companies and their clients to agree on the 
mitigating factors in case of water scarcity. Project pre-planning is vital to mitigate some of the 
challenges related to water scarcity. Construction projects requiring a high volume of water 
need not only rely on water that can be provided through government infrastructure, but should 
also source water through other means, such as drilling boreholes, recycling, and by applying 
water saving techniques. 
 
Keywords: Climate Change; Drought; Water Scarcity; Construction Projects; Construction 
Industry; South Africa 

 
 
1. Introduction 

Water is a necessity of life and demand for it is ever-increasing across the 
globe. In recent years, the world has witnessed conflicts over fresh water 
(Johnson, 2016). The increasing human population and climate change 
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continuously exacerbate water demand. Therefore, water and water scarcity 
issues require increased attention in both the public and private arenas. 
 
Water is also a vital resource for construction projects, which consume a 
substantial amount of water during their life cycles (McCormack et al., 2007; 
Olsen et al., 2017; Wang et al., 2019; Wu et al., 2019). Construction is one of 
the main contributors to the South African economy due to its backward and 
forward linkages to other sectors (Oguntona et al., 2019). However, water 
scarcity in South Africa could potentially derail the construction industry and 
property development. The recent droughts and lack of water have resulted in 
water-shedding in some parts of the country. This paper explores the effects 
of water scarcity on the construction industry in South Africa, with reference 
to the following provinces; the Western Cape, Gauteng, Mpumalanga and 
Limpopo.  
 
This paper is structured as follows: The first section lays the necessary context 
for the study. The second section comprises the literature review. The third 
section furnishes the data and analysis, and the last section concludes the 
paper.  
 
2. Background of the Study 

Studies suggest that sub-Saharan African countries will face the risk of water 
stress in the coming decade due to climate change (Arsiso et al., 2017). The 
effects of climate change are increasingly felt in South Africa through 
recurring droughts1, causing empty or critically low levels of dams and drying 
boreholes (Calzadilla et al., 2014; Donnenfeld et al., 2018). In Cape Town, 
water scarcity escalated across 2015-2018, leading to the highly publicised 
Day Zero, that is, a countdown towards the day when the taps would run dry. 
Although Cape Town was hit hard, Bischoff-Mattson et al. (2020) argue that 
Gauteng Province was also just one drought away from devastating water 
scarcity. Other parts of the country that are prone to drought are Limpopo and 
the Free State. It stands to reason that a drought-prone country should have 
developed better coping mechanisms and should have striven to improve its 
water infrastructure. However, the country is still characterised by poor water 
infrastructure (Donnenfeld et al., 2018).The recent droughts are once again 
exposing the poor water infrastructure in the country. This poses a challenge 
to the South African government to develop a coordinated plan to address 
water scarcity, which threatens lives, livelihoods, and the development 
agenda.  
 
The construction industry is among the key driving forces of the socio-
economic development of any nation (Giang & Pheng, 2011; Durdyev & 
Ismail, 2012; Oyewobi et al., 2015). Within the national economy, the 
construction industry is dynamic, has highly visible output, and can stimulate 

 
1 Since the 1920 drought, the country has observed droughts in 1964, 1980, 1981, 1986, 
1988, 1990, 1995, and 2004 2007/2008, and 2015/2016  
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sizable economic growth (Giang & Pheng, 2011; Durdyev & Ismail, 2012). 
It contributes to shaping socio-economic dynamics by providing 
infrastructure such as roads, dams, schools, hospitals, railway lines, and 
bridges. However, water scarcity has the potential to weaken the construction 
industry, which would have devastating effects on the economy and many 
livelihoods. Therefore, it is crucial to understand the effects of water scarcity 
on this industry, especially since this is an under-researched area.  
 
Water is used in multiple stages in the construction process. McCormack et 
al. (2007) noted that water is used in the extraction, production, and 
manufacturing of materials as well as during on-site construction. There are 
two types of water usage in the construction industry, namely embodied water 
and direct water. Embodied water is the water that is used in the production 
of construction materials, while direct water (or induced virtual water) is the 
water that is used at the construction site (Mannan and Al-Ghamdi, 2020).  
 
Embodied water is mainly used in the industrial sector, which supplies 
construction materials, including steel, cement, and glass. The industrial 
sector is the second-largest consumer of water in South Africa following the 
agricultural sector (Gerbens-Leenes et al., 2018). Bardhan (2011) examined 
the amount of water consumed in the production of construction materials, 
identifying bricks, cement, aluminium, and glass as the materials that require 
the most water in their manufacturing processes and concluding that the 
production of construction materials cannot take place without water. 
Choudhuri (2015) showed that the production of steel uses more water than 
the other commonly used building materials such as cement, bricks, 
aluminium, and clear float glass.  
 
During the construction phase, the use of water varies depending on the 
project; however, water is typically required for the following activities: 
temporary site accommodation, general site activities; wet trades; drywall 
partitions; site dust suppression and cleaning; commissioning; and testing 
(Waylen et al., 2011). The wet trades include brickwork, mixing of mortar 
and concrete, curing work, fitting interiors such as bathrooms and kitchen, 
grout, masonry, painting and decorating, screed, tiling, plastering, soaking 
materials, and fire protection. Water is also used to establish vegetation on 
site, flush pipes and test pressure. In addition to the construction activities 
that use water, water is used for the personal hygiene of employees in toilets 
and washrooms.  
 
3. Literature Review 

Water scarcity as an area of research has received attention from sectors such 
as agriculture, forestry and energy (Rouault & Richard, 2003; Sheffield et al., 
2014; Lesk et al., 2016). The literature suggests that water scarcity affects 
every aspect of life and every sector of the economy that relies on or uses 
water. Aigbavboa et al. (2017) and Wu et al. (2019) note that the construction 
industry is one of the major consumers of water; however, very few works 
have been published linking it with water scarcity. These few studies focus 
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on water-saving techniques within the construction industry (Campisano et 
al., 2017; Habtemariam et al., 2018; Wanjiru & Xia, 2018; Wu et al., 2019; 
Zhao et al., 2018). Moreover, there is an inadequate appreciation of the 
significance of drought in construction (Hawkins, 2013).  
 
Water scarcity is an external risk factor in construction projects that must be 
handled properly (Khan & Gul, 2017). Several studies conclude that external 
factors will most likely cause delays in construction projects (Assaf & Al-
Hejji, 2006; Muhwezi et al., 2014). When the construction industry is 
negatively affected due to water scarcity, then the real estate industry is also 
affected. Water scarcity may contribute to project delays and poor-quality 
buildings. It may also cost property investors more when there are delays, 
cost overruns, and consequent reductions in quality. Studies reveal that cost 
and time overruns are interrelated in construction projects (Kaliba et al., 2009; 
Olawale & Sun, 2010).  
 
Cost, time, and quality are the most common variables against which the 
success or failure of a project is determined. A project is usually deemed 
successful when it is delivered at the required quality within the agreed 
budget and timeframe (Long et al., 2004; Larsen, et al., 2016). Failure to 
achieve these targets may be due to many factors associated with internal 
and/or external factors (Khan & Gul, 2017). Water scarcity or drought falls 
within the external factors or risks over which the client and contractor have 
little control.  
 
Some of the problems that cause delays, cost overruns and quality problems 
may be inevitable in construction projects. Thus, pre-project planning is vital 
for project performance and success. It is possible to avoid some of the 
challenges associated with time, cost, and quality through increased pre-
project planning to reduce risks (Yang et al., 2012; Larsen et al., 2016). Pre-
project planning may reduce risk, increase quality and improve the chance of 
success because the contractor is prepared and able to play a proactive role 
during construction (Larsen et al., 2016). Khan and Gul (2017) suggest that 
those involved in construction projects should have a contingency plan to deal 
with some external risks such as water scarcity. In this manner, infrastructure 
development projects may proceed with minimal disruption, even with water 
scarcity or a sudden change in the water supply.  
 
Water used in construction comes from multiple sources: stormwater, 
reusable water from wastewater treatment plants and potable water. Water 
usage in construction projects varies from country to country, as it is 
intertwined with local factors such as climate, available water resources and 
societal attitudes towards water usage (Heravi & Abdolvand, 2019). In South 
Africa, the social and cultural resistance to using alternative building 
materials to brick and mortar exacerbates the extensive use of water in 
construction (Gunnell et al., 2009). This is still the case, even now, as the 
country still prefers conventional construction methods and ordinary sources 
of water (Windapo et al., 2021). South Africa could consider other options, 
such as desalination, and foster the increased use of groundwater and 
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rainwater harvesting. Desalination has been used widely in the Middle East, 
North Africa (MENA) (Negewo, 2012; Li et al., 2018), Australia (Palmer, 
2014; Li et al., 2018) and other countries with extreme freshwater scarcity 
coupled with rapid population growth. However, it is important to note that 
water quality may impact the strength of certain types of construction 
(Wegian, 2010; Meena & Luhar, 2019); therefore, the water treatment or 
purification process cannot be undermined. Concrete and mortar require 
water of a certain quality for strength. The water used in construction must be 
of good quality and cleaned of foreign substances such as oils, acid, salt, and 
organic materials. Potable water is recommended for concrete, in particular. 
Construction projects also require water of a specific standard, which might 
be difficult to obtain during water scarcity.  
 
Addressing some of the challenges related to water scarcity in the pre-
planning phase of a construction project will ensure that the project is 
appropriately planned so that problems are foreseen and mitigated (Heravi et 
al., 2015; Larsen et al., 2016; Khan & Gul, 2017). Key role players, including 
architects, geologists, engineers, project managers, construction managers, 
and quantity surveyors, can work together in the planning phase of 
construction for a successful project. They can modify project plans to 
accommodate the water shortage. During this phase, the stakeholders can 
make vital decisions related to construction materials that use less water 
without necessarily compromising quality and consider mitigating actions in 
case of water scarcity.  
 
4. Methodology 

This is an exploratory study seeking to understand the effects of water 
scarcity from the perspective of those involved in construction projects. It 
takes an interpretivist worldview wherein the respondents report their 
experience with construction projects. To better understand the experiences 
of the respondents, the study adopts a qualitative approach. Primary data were 
garnered from interviews with stakeholders in the construction industry to 
extract as much information as possible.  
 
The respondents were from the Western Cape, Gauteng, Mpumalanga and 
Limpopo Provinces. These provinces were purposively selected because they 
are the most affected by drought and water scarcity. The Western Cape 
Province has suffered severe droughts, recently in 2015/2016 and 2017/2018, 
and was approaching Day Zero. Hence, respondents from the Western Cape 
were useful for the study as they have a long experience with drought, and 
faced many water restrictions to avoid Day Zero. Gauteng was the only 
province not declared a disaster province in the 2015/2016 drought and was 
one of the least affected regions in the 2017/2018 drought, but it was at high 
risk. Respondents from Gauteng were relevant in the study to supply different 
views and experiences from those of the respondents from the Western Cape. 
Both Gauteng and Cape Town city regoins are key economic hubs in South 
Africa. Limpopo Province is also regarded as being drought-prone, although 
it suffered minimally in 2017/2018, which means that it likely developed 
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coping mechanisms after the 2016/2017 drought experience. Mpumalanga 
Province is another province that is prone to drought. 
 
The population under study within the provinces includes construction project 
stakeholders and role-players within the construction industry, namely 
contractors, project managers, clients (developers), engineers, architects and 
quantity surveyors. Although the construction contract typically has only two 
parties (the employer and contractor), several role players are usually 
involved (appointed separately by either party or in some cases jointly by both 
parties) who contribute to the construction process.  
 
The respondents are key role players in their companies and are familiar with 
the importance of water in any construction project. Moreover, these 
respondents were judged to be able to give meaningful feedback concerning 
the effects of water scarcity on construction projects. The respondents have 
extensive experience in construction projects and have been involved in 
several projects apart from their current ones. This implies that respondents 
were drawing from their current and past experiences with construction 
projects in the interviews. It was also established during the interviews that 
the respondents’ location did not pose a limitation to understanding problems 
in other provinces because they have worked in various projects in different 
provinces. Table 1 indicates the professional background of the respondents 
in both the first and second stages of the data collection. The respondents 
approached the issue of water scarcity from different perspectives based on 
their professional experience.  
 

Table 1: Location and Professional Background of the Respondents 
 

 Professional Background 
Stage 1 

Province Quantity 
Surveyor Contractor Project 

Manager Engineer Architect Total 

Gauteng 5 1 1   7 
Western Cape 1 1 1   3 
Limpopo  1    1 

Stage 2 

Province Quantity 
Surveyor Contractor Project 

Manager Engineers Architect  

Gauteng 4 1 5 3 3 16 
Western Cape    1  1 
Limpopo  1 3 2  6 
Mpumalanga   1 1  2 
Total 10 5 11 7 3 36 

 
Most of the respondents are responsible for multiple aspects of construction, 
especially the contractors and project managers who are architects, engineers 
or quantity surveyors. The sample was distributed across different 
professional backgrounds, reflecting opinions from a range of stakeholders 
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within the construction industry, although dominated by respondents in 
Gauteng Province.  
 
Purposive sampling was used to select an initial group of 11 participants. The 
same approach was subsequently used to select a second group of five 
participants and thereafter a snowball sampling technique was used to reach 
20 additional relevant construction stakeholders. Semi-structured interview 
questions were used to collect primary data in August-September 2018 and 
November 2020.  
 
Due to the unavailability of some respondents to participate in face-to-face 
interviews and the restrictions imposed by the COVID-19 pandemic, online 
and telephone interviews were also used to gather data. In the first wave, three 
interviews were conducted with respondents from the Western Cape. Of the 
three, two were conducted online and one over the telephone. There were 
seven respondents from Gauteng Province with three face-to-face interviews 
and four online interviews. There was one online interview with a respondent 
from Limpopo Province. The second wave of interviews consisted of 25 
respondents. Telephone interviews were conducted with both clients and 
contractors. An architect, two contract managers (a civil engineer and 
quantity surveyor), and two project managers (a civil engineer and quantity 
surveyor) were interviewed. These five respondents gave leads to an 
additional 20 online interviewees. It is important to note that the respondents 
responded adequately to all the questions asked. There was an opportunity to 
probe and conduct follow up interviews regarding some questions to obtain 
clarity and further information. The five telephone interviews were 
comprehensive, and saturation was reached when no new information 
emerged from both the telephone and online interviews.  
 
The interview questions were designed to obtain information on the 
importance of water and its usage; the effects of water scarcity on project 
timeframes, cost and quality; and the coping mechanisms employed. In the 
first stage of the interviews the respondents from the Western Cape were 
asked additional questions about their awareness of the drought before 
starting projects that were undertaken during the drought season. After the 
first stage of interviews it was clear that other provinces had also experienced 
drought or water shortages. As a result, the specific questions that were 
directed to respondents in the Western Cape were merged with other 
questions so that all the respondents were asked similar questions. However, 
this did not affect data credibility, as this study used semi-structured interview 
questions, enabling the interviewer to probe further. Even in the first stage of 
the interviews the questions were designed to enable the respondents to give 
relevant information for this study across provinces.  
 
Thematic analysis was used to analyse data gathered from the interviews. 
This analytical technique helped identify patterns and themes from the 
collected data (Maguire & Delahunt, 2017). The themes identify the major 
issues relating to water scarcity in construction projects and are used to help 
understand the effects of water scarcity on construction projects. The analysis 
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was not based on the province nor professional background, but rather the 
emerging themes across the data gathered from the respondents. The process 
followed was first going through the responses to get a clear understanding 
of the data received. After this stage, we went back again to try to categorise 
the information and then extract major themes emerging from the data. 
Thereafter, some themes were merged after realising that some information 
belongs to one theme. Then, we undertook the write-up stage but continued 
going back and forth between write-up and further reviewing the data to 
ensure that important information was not omitted.  
 
5. Analysis 

5.1. Importance and usage of water in construction projects 

All the respondents agreed that water is vital to the construction industry. 
They could not see any construction project running well without water on 
site. One of the respondents drew an analogy likening water in a construction 
project with oil in machinery. Although water is important in construction 
projects, the usage varies depending on the project. For instance, water 
needed in the construction of buildings is not the same as the water needed in 
road construction or water reticulation and reservoir construction. Water 
usage also varies depending on the stage and type of project. Some projects 
require less water during the initial stages but require more water in the final 
stages. The construction of buildings uses less water than road construction. 
However, those involved in water reticulation and reservoir projects said that 
these types of projects do not require much water during the early stages of 
construction but need much more towards the end. Water usage also varies, 
for instance, in the production of concrete, mixing mortar, plastering; site 
establishment; fire sprinklers; cleaning; stabilisation and compaction of road 
layers; dust suppression; testing; human consumption, toilet facilities, and for 
general hygiene on-site.  
 

5.2. Responsibility for water provision 

Another issue raised concerning the importance of water is the need to discuss 
who is responsible for water provision at the outset. This is the type of 
discussion that can take place between the clients and the contractors to avoid 
disputes. In this manner, the agreement is embedded in the contract. The 
respondents representing the client said that this information forms part of the 
tender briefing and the document prepared by the professional team. If there 
are changes during the construction process in terms of water sources or 
provision, the respondents said that a variation order is used for the client to 
pay for the additional cost of water. The respondents representing the 
contractors argued that this is not always the case because they end up 
incurring the costs rather than the client.  
 
When water is scarce, both the contractor and the client are affected. 
Construction may come to a standstill. One respondent in Gauteng put it in a 
simple way, “no water, no construction”; however, all but three respondents 
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said some projects can be completed without water. Some respondents 
reported that if they run out of water, it must be imported to the site, which 
increased the cost, thus impacting the project schedule. Water shortages on-
site and importing water to the site can result in extra claims for an extension. 
The client may have to inject more money into the project to accommodate 
the additional water costs. Sometimes the contractor incurs costs related to 
water shortages on-site as they take full responsibility to complete the project. 
In some situations, projects are delayed or postponed until there is water on 
site. The quality of work is compromised on some projects as the contractor 
tries to complete the project with less water.  
 
The construction industry is well aware that South Africa is a drought-prone 
country; nonetheless, it remains difficult to measure the magnitude of the risk 
of drought when tendering or starting a construction project. Some more 
significant projects may be suspended because they need more water, and it 
can be expensive to transport water to the site. In some instances, the budget 
will be increased to allow for water tankers. Projects that require less water 
are easier to manage when water scarcity is prevalent and respondents said 
that it is easier to bring water to the site. The contractors said that depending 
on the amount of water needed, they weigh up all options and choose the most 
favourable one. Whichever option they choose, the likelihood of increasing 
costs and delays is high and can affect the quality of the deliverable. One 
respondent hinted that this may result in job losses, probably when the 
additional costs of water are paid by the contractors and were not initially 
factored into the budget. 
 

5.3.  Areas that are prone to water scarcity 

Although the country is drought-prone, certain areas and cities are at greater 
risk than others. Construction companies do not shy away from tendering in 
high-risk areas. Instead, they “incorporate the additional costs and 
programme implications”, according to one of the respondents who 
completed more than 70 roads and water projects in Limpopo and 
Mpumalanga Provinces as a consultant, contract manager and engineer.  
However, one respondent said that there are projects that he decides not to 
tender for based on the assessment he makes relating to resources and the 
amount of water that might be needed. The respondents believe that Limpopo 
was, by far, at the top of the list of provinces that tend to be affected by water 
shortages. This was surprising because the media focused more on Western 
Cape as the province most affected by drought. Limpopo was followed by the 
Western Cape, Eastern Cape, Northern Cape, Free State, Gauteng, 
Mpumalanga and Kwazulu Natal.  
 

5.4.  Plan and undertake risk assessment 

The planning stage is crucial in construction projects. Knowing which 
provinces are prone to drought helps the contractors when they tender for 
projects. Respondents shared several views on what they can do in the 
planning stage to better prepare for water shortages. Companies can estimate 
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the volume of water needed for the project in relation to the supply in the 
area; they can set aside funds to pay for water tankers at the outset, and they 
can provide boreholes and purification on site with adequate stored water 
reserves. Besides, a risk assessment that includes drought and water scarcity 
should be undertaken before the start of the project. One respondent said that: 
 
“All plans should incorporate how projects are impacted in the event of 
shortages. Understanding the impacts is vital, and good risk management 
systems should be established and implemented. Mitigating mechanisms 
should be incorporated detailing how water would be sourced in the event of 
shortages.” 

– Respondent architect who is also a project manager based in Gauteng 
 

5.5. Coping mechanism for water shortages 

There is a difference between planning and execution; therefore, project 
managers must play a proactive role throughout the life of the project to attend 
to issues as they arise. The respondents were asked about measures that may 
be implemented to deal with water shortages in the execution phase. If the 
project has not started, sometimes they delay the start date to avoid costs 
related to drought or water shortages. In many instances, construction projects 
are affected by drought while in progress. Most of the respondents suggested 
using water sustainably and tapping into other alternative water sources for 
their construction projects. The suggestions imply that construction 
companies should be willing to invest in their employees by providing 
training in what to do in case of water scarcity. At the same time, they should 
be prepared to provide what is necessary for the project to continue as 
planned.  
 
Water shortages force professionals in the construction industry to think of 
alternative construction methods. For some respondents, this is a call for 
using resources wisely and embracing greening and sustainability concepts. 
It is also a call to think carefully about the selection of materials and water 
consumption levels even after construction. In the design stage, engineers and 
architects can design structures that require less water. Some respondents 
suggested the use of alternative construction methods to cope with water 
scarcity within the construction industry. It was clear from the respondents 
who are involved in road construction that it is easy to employ alternative 
construction methods for buildings but more difficult for road construction. 
 
6. Discussion 

Water scarcity is a global challenge that individuals, industries, and the 
public and private sectors must find ways to manage. This problem is further 
intensified by the increase in population and their growing water needs. 
People need water for their survival, and at the same time, more water is 
required for agriculture to lessen food insecurity and for infrastructure 
development. All the respondents in this study agreed that water is essential 
in construction in line with the findings in the literature (Larsen et al., 2016; 
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Wang et al., 2019; Wu et al., 2019; Mannan & Al-Ghamdi, 2020). The 
projections in South Africa are not promising in terms of water resources and 
the infrastructure of the nation. Therefore, the construction industry, which 
relies heavily on water, must find ways to continue operating with less water.  
 
According to Windapo et al. (2021), the government, builders and occupiers 
in South Africa still prefer bricks and mortar. The engineers and architects 
interviewed for this study raised the issue of alternative methods. Thinking 
of designs and other alternatives for using less water calls for creativity at 
different levels by those involved in construction projects so that they can 
find ways to continue delivering the much-needed infrastructure. It was also 
noted in the data drawn from interviews that engineers thought of a long-term 
solution of drilling boreholes on-site while quantity surveyors were more 
focused on finding ways to recycle water on site. In addition, the strategies 
that quantity surveyors proposed were saving costs and avoiding delays. For 
the engineers, the strategies were focused on quality and avoiding delays in 
project timelines. The project managers were more worried about the delay. 
However, most of the project managers are also engineers, quantity surveyors 
or architects. Previous literature also concluded that external factors such as 
water scarcity can cause cost overruns, compromised quality and delays in 
construction projects (Kaliba et al., 2009; Olawale & Sun, 2010; Muhwezi et 
al., 2014).  
 
To avoid some of the challenges, construction industry participants must 
plan, organise, manage, and execute project activities from start to finish. In 
this process, they can identify certain challenges concerning the use of water 
in the project. Yang et al. (2012), Heravi et al. (2015) and Larsen et al. (2016) 
noted that some issues relating to water shortages could be highlighted in the 
pre-planning and planning stage. It is up to the construction key role players 
to advise their clients about the risks involved with water shortages on site. 
In the planning stage, both parties can devise a plan regarding the sourcing 
of water and the quantity needed as well as the frequency and cost of delivery. 
It was clear from the interviews that water shortages at construction sites 
exert adverse effects on construction projects, resulting in scrutiny of the 
project’s success. In addition, water scarcity may affect the overall cost of a 
project. This is similar to the findings by Waidyasekara et al. (2013). This 
finding is also in line with the argument put forward that any delays in 
construction projects will likely have cost implications for both the contractor 
and the client (Kaliba et al., 2009; Olawale & Sun, 2010). Some of the 
problems relating to water scarcity can be resolved before the project starts 
if there is proper pre-project planning, as discussed in Larsen et al. (2016). 
Client representatives can manage the expectations of clients when it comes 
to cost, time, and quality. Because of the influence of climate change in South 
Africa, construction contracts should include a risk plan dealing with water 
shortages and a contingency amount for any additional cost that could arise 
owing to a water shortage. 
 
South Africa has experienced extreme weather events in recent years, 
specifically drought, heavy rain leading to flash flooding, severe 
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thunderstorms (including hail), bush fires, and strong winds. Projections 
indicate that the country may continue to experience more extreme weather 
patterns. Although there are studies focused on these drought-prone areas or 
cities (Rouault & Richard, 2003; Sheffield et al., 2014; Lesk et al., 2016), the 
construction industry should undertake further research to understand the 
implications for the industry. The onus falls on the industry to initiate these 
discussions and implement risk mitigation strategies to reduce threats to 
project objectives. Moreover, contractors should be encouraged to start using 
other methods, for example, groundwater for construction activities and other 
innovative techniques, to conserve water resources and reduce their 
dependence on potable water. Moreover, the use of alternative construction 
materials should be encouraged. This includes the use of dry technology, 
precast concrete structures, and specific innovative materials. The 
construction industry should also draw from the experiences of other 
countries and strategies to manage water scarcity.  
 
It was evident from the interviews that water shortages in construction 
projects affect both the contractor and the client. Considering the necessity 
and usage of water in the production of construction materials during and 
after the construction phase, it is essential for those involved in the different 
stages to have clear projections for their water needs and plan accordingly. 
Property developers need to possess a better understanding of the water 
situation in the areas in which they are operating. It is crucial to undertake an 
environmental impact assessment or risk assessment to identify some of these 
water-related issues beforehand and plan accordingly. The design of 
buildings and other infrastructure in water-scarce areas should be water 
efficient. In addition, those involved in the early stages of design and 
construction should think beyond the construction project. One respondent 
noted that in drought-prone areas, the client is better off procuring water 
storage for both construction and post-construction. Having water on-site 
would be important for managers and occupiers of facilities after completing 
the project; hence the challenges of water scarcity extends beyond the 
construction industry. This indicates that whatever is done in the design and 
construction stages has implications for the subsequent use, management and 
maintenance of buildings.  
 
7. Conclusion 

This was an exploratory study of the effect of water scarcity on construction 
projects. It is an essential study for real estate because of the interdependency 
and interrelationship of real estate with the construction industry. Although 
the respondents were located in only four provinces (Western Cape, Gauteng, 
Limpopo and Mpumalanga), their experience with different types of 
construction projects in multiple provinces provided them with a holistic 
view of the effects of water scarcity across most provinces in South Africa.  
 
The study shows that industry participants recognise that water is essential in 
construction projects and that water scarcity may lead to project delays, cost 
overruns and compromised quality. The interview data illustrated that the 
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volume of water needed varies depending on the nature of the construction 
projects. Water scarcity affects construction projects to varying degrees, 
depending on the volume and usage and the ability to source water 
efficiently. Construction projects requiring high volumes of water need not 
only rely on water that can be provided through government infrastructure 
but should also source water through various other means such as drilling 
boreholes, recycling, and by applying water saving techniques. Furthermore, 
the results suggest that responsibility for water provision should be 
embedded in the project agreement to avoid disputes. We also caution 
developers and contractors to ensure that feasibility studies and risk 
assessment are completed before commencing a project.  
 
The following areas require further research: first, more research is required 
to expand knowledge about the role of water and its scarcity in real estate 
development and operations. Second, considering the varying degrees of 
water usage in construction projects, it may be useful to undertake research 
on water scarcity effects focusing on specific construction projects, and to 
explore alternative construction technologies that use less water. Third, there 
is need for in-depth analysis of the volume of water used at various stages of 
construction projects; however, such research would require proper 
classification of construction projects in order to develop comparable 
analysis. 
 
Water scarcity is a phenomenon that is to some extent due to factors that are 
beyond human control; however, this does not absolve us from taking the 
necessary measures to avert Day Zero in many parts of the country. 
Developing proper infrastructure to capture, conserve, and distribute water 
resources is key, as well as laying the foundations for the responsible usage 
of scarce water across South Africa. Therefore, those in the construction 
industry have a duty to explore mechanisms that use less water without 
compromising the quality of the work. Measures may be taken to avoid Day 
Zero; however, we also rely on the help of Mother Nature to be generous in 
supplying water. In some parts of the country, such as Nelson Mandela Bay, 
there are areas that have already passed Day Zero, and this will have negative 
effects on the construction industry, which relies on water. 
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