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ABSTRACT

Purpose

The study investigates the antecedents and outcomes of brand preference in the
South African Cement Industry. The theoretical groundings of the study are the Theory
of Brand Equity and the Theory of Planned Behaviour. The constructs examined
include brand image, perceived quality, price, the influence of others, sales
promotions, packaging, brand preference, word-of-mouth, and purchase intention.

Design/Methodology

A self-administered questionnaire was employed and obtained 260 valid responses.
Structural Equation Modelling was used to test the proposed conceptual model and
CFA was used to measure the relationship between the variables using SPSS v28
and AMOS.

Findings

The findings of the study revealed that perceived quality, brand image, price and the
influence of others positively impact brand preference. Furthermore, the study found
brand preference positively influences word-of-mouth and purchase intentions. The
study revealed that sales promotion and packaging do not play significant roles as

antecedents of brand preference in the cement industry.

Originality/Value
This study explored the choice of cement brand from a business-to-business point of
view and from a retail to consumer point of view. As far as the author knows, this is

first study to investigate brand preference in the South African Cement Industry.

Keywords: Brand preference, Purchase intention, Brand Image, Word-of-mouth,

Perceived Product Quality, Price, Packaging, Influence of Others, Sales Promotion
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Chapter 1: Overview of the study

1.1 Introduction

The chapter includes the study's background, context, and problem statement, which
lists the key issues that the objectives of the study address. Furthermore, the study's
research questions, significance, and delimitations are also discussed.

1. 2 Background of the study

A core issue in branding strategy is how to build and maintain consumer brand
preference (Kao, 2019). It is also important to remember that one of the crucial roles
of marketing is the creation, maintenance, and expansion of a brand (Sharig, 2018).
The South African Cement Industry is under pressure, according to experts the
reasons for this include reduced spending by government on large infrastructure
projects (globenewswire, 2020). Another reason for the decline in the sales of cement
is reduced retail demand which was a result of a surge in sales that was experienced
during the COVID-19 pandemic as consumers spent money on home improvements
(West, 210%22a). However, there are also growth opportunities, for example, the
number of homes being built in rural areas in South Africa is growing steadily. One of
the reasons for this is a trend of young people leaving their rural homes and going to
metropolitan cities for work and they save money to build a home or start businesses
in their rural areas (Hippo, 2019). This trend was highlighted in PPC’s 2022 annual
audited financial statements for the year ended 31 March 2022 which outlined that
cement sales benefited from demand growth in the informal and rural markets (PPC,
2022). Laduma Hardware Group which has a business strategy that is targeting the
rural and semi-urban communities has enjoyed consistent growth of 6% in annual
earnings, 28% of sales coming in the form of the sale of cement which is a base
product with which to start building (DIYNews, 2020).

In declining or mature industries, there are numerous advantages of brand preference.
Numerous authors have explored various attributes that contribute towards brand
preference in different product categories, including factors such as packaging which
was explored by Halabi (2021); Waheed, Khan and Ahmad (2018). Brand image was
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explored by Cham, Cheng, Low and Cheok (2020). In most cases, the brand name is
the only difference between the products (De Toni, Pompermayer, Lazzari, & Milan,
2021).

Around the world, cement is a crucial component of mortar and concrete which is used
as a binder (Garside, 2021). Its origins may be traced back to ancient Greece and
Rome, approximately 2000 years, when lime was combined with volcanic ash and
water to create a binder (Garside, 2021). Today, there are over ten different types of
cement with varying compositions and manufactured for various uses in construction

(Dunuweera & Rajapakse, 2018).

This study investigates the antecedents of brand preference and its consequences in
the South African cement industry. There are studies that have explored the factors
influencing brand preference in the cement industry around the African continent, one
such study explored various factors which included the price and quality of cement in
Ghana (Bonney, Song, Jingwei, & Peng, 2022). Another study extended these factors
to include packaging for selecting a cement brand in Ethiopia (Tadesse & Tessema,
2020). The South African cement industry is one of the biggest in the Africa, yet there

are limited studies focusing on consumer brand preference in the cement industry.

1.3 Context of the study

1.3.1 Overview of the Global Cement Industry

The Global Portland Cement industry reached a volume of 2.1 billion tons in 2021 and
is expected to reach 2.7 billion tons by 2027 with an estimated compound annual
growth rate (CAGR) of 4% between the 2022 and 2027 period (Markets, 2022).
Cement is a product that fulfils a basic need in society, both commercially, as in the
construction industry, and personally, in domestic homes for day-to-day building and
repairs (fortunebusinessinsights, 2021).

China produced an estimated 2.2 billion metric tons of cement and their production
capacity for cement is equivalent to over half of the world’s cement (statista, 2022).
Due to the country's extensive infrastructure development, India is now the world's
second largest cement manufacturer, second to China (Baidya & Ghosh, 2019). The

high consumption of cement in China and India demonstrates that the cement industry
2



is dependent on a rising population and infrastructure development. A lack of
construction activity resulted in South Africa’s largest construction firm, Wilson Bayle
Holmes — Ovcon (WBHO) pulling out of Australia because of the impact the COVID-
19 pandemic had on the industry (Venter, 2022). Lockdown restrictions significantly
reduced demand and delayed the awarding of new projects in sectors of the
construction industry and this created business uncertainty (Venter, 2022).

The cement production capacity in Africa increased from 262 million tons per annum
(Mt/a) in 2014 to 386.1 (Mt/a) in 2020 (zkg & cement, 2022). In cement terms, the
African continent can be split into two main regions, which consists of the North African
region stretching from Morocco to Egypt (cemnet, 2020) and the Sub-Saharan region
which stretches from Nigeria to Zimbabwe (and includes South Africa)
(data.worldbank, 2022). Per capita cement consumption (PCC) is often used in
comparison to GDP as an indicator of a country’s development (Choplin, 2020). In the
African market, in 2014, the PCC in North Africa stood at 553 kg and production was
98.2 Mt/a whilst in Sub-Saharan Africa, the PCC was 102 kg and produced 85.2 Mt/a
(zkg & cement, 2022). In 2020, the picture was significantly different, which saw the
PCC of North Africa decreasing to 435 Kg and produced 91.8 Mt/a of cement, whilst
in Sub-Saharan Africa, the PCC slightly increased to 113Kg in 2020 and produced
121.Mt/a of cement (zkg & cement, 2022).

The African continent represents a significant growth opportunity for cement
manufacturers, and this is because of large infrastructure projects in the pipeline
(Barnes, 2022). Urbanisation in the African continent is seen as a key driver for the
future growth prospects of the industry. According to worldometers (2022), the African
content has a population of 1.4 billion people which makes up 16% of the total world
population. The African population is expected to triple by 2050, adding 800 million
people and the infrastructure requirements of the rising population need to be met,
such as the construction of schools and hospitals (Madden & Gutman, 2020). Cement
production is seen as a mechanism for boosting productivity, innovation, and inclusive
growth (Choplin, 2020). It is important to increase production to reduce the cost per

bag, thus making the product more affordable (Choplin, 2020).



Concrete is the most frequently used substance on the planet after water, and if the
cement industry were a country, it would be the world's third greatest carbon dioxide
emitter behind only China and the United States (Malsang, 2021). It is estimated that
4.1 billion metric tons of cement are produced annually accounting for 8 — 10% of
global atmospheric carbon dioxide emissions (Poudyal & Adhikari, 2021). The
production process of cement has several negative effects on the environment and
human health (fortunebusinessinsights, 2021). Limestone, chalk, clay, and silica sand
are some of the raw materials used in cement production (Dunuweera & Rajapakse,
2018). The various raw materials are blended and heated at high temperatures in a
rotary kiln to make clinker, an intermediate product, which is finely powdered and
mixed with gypsum to produce cement (Garside, 2021). The kiln procedure, which
burns fossil fuels, generates 40% of the carbon dioxide emissions. Half of carbon
dioxide is generated from the creation of quick lime which is a crucial component for
generating clinker and cement as the final product (Ighalo & Adeniyi, 2020).

Sustainability is a major focus area for the cement industry and sustainability is defined
as achieving an ecological balance through avoiding the depletion of natural resources
(Ighalo & Adeniyi, 2020). As urbanisation and industrialisation continue to grow, the
need for and production of cement will also rise. Cement manufacturing is a high-
volume process and an increase its production would result in a high impact for the
environment (Ighalo & Adeniyi, 2020). There is a movement towards the adoption of
green cement in the construction of eco-friendly and sustainable buildings which is
expected to promote the growth of the industry (fortunebusinessinsights, 2021). The
industry's growth will be fuelled by a rising population, which will compel the need for
residential spaces, such as apartments and non-residential development, like airports
and malls (fortunebusinessinsights, 2021).

1.3.2 Overview of the South African Cement Industry

The South African cement industry is the largest in Southern Africa and is one of the
largest on the African continent and is worth R46 billion (WWF, 2018). Around 90 000
people are directly or indirectly employed by the cement industry (Craig, 2020). Table
1.1 outlines the major cement producers in South Africa and their estimated market

share.



Table 1. 1: South African Cement Manufacturers and market share

Cement manufacturer Market share %
PPC 21

NPC-Cimpor 15

Sephaku Cement 12

AfriSam 10

Lafarge

Mamba Cement 4

Blended cement and imports 28

Source: WWF (2018)

South Africa is considered a developing country and that is taking into consideration
South Africa’s abundance of goods and natural resources and the remarkable
progress the country has made in the fields of industry and manufacturing (Bakari,
2017). South Africa has a good core infrastructure network such as a transport system,
power, communication networks, sewage disposal, and running water. However, while
there is a good core network, previously disadvantaged areas and rural areas do not
have the same adequate infrastructure as developed communities due to high social
inequality (dbsa.org, 2022). The president of the country announced a R100 billion
infrastructure fund in the 2022 State of the Nation Address (SONA), which involves
working with state entities to prepare a pipeline of projects which include student
housing, social housing, telecommunications, water and sanitation, and transportation
(Mthombeni-Méller, 2022). According to Ghosh (2019), an expansion of infrastructure
projects results in a direct contribution to the cement industry, as well as indirect
contributions in other sectors in terms of employment generation, increased income
for government and an increase of foreign exchange earnings. The infrastructure
development drive would provide much needed relief to the construction industry. The
South African economy contracted by 0.7% in the in the second quarter of 2022
(StatsSA, 2022c). There are various factors that have contributed to the decline in
GDP which include load shedding and the devastating floods that the Kwa Zulu Natal
province experienced in April 2022 (StatsSA, 2022c). The GDP figures highlight the

distress of the South African construction industry, which contracted by 2.4% for the
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second quarter of 2022 and is 24% smaller than it was before the pandemic in the
second quarter of 2019 (StatsSA, 2022c).

In 2014, the construction sector in South Africa employed 1.4 million people
nationwide which helped to address unemployment; the sector also had one of the
highest turnovers in the country. The sector contributed 4% to economic growth in the
first quarter of 2015. However, since then, the situation has declined in recent years;
this has contributed to the economic decline of South Africa’s economy in 2020, which
is experiencing its sixth consecutive quarter of economic decline (Dithebe, 2022).
There has been significant growth in tender activity over the last couple of years
(excluding 2020), however these tenders have not been awarded (Dithebe, 2022).
This occurs as numerous state-owned entities, local governments, and other
government ministries continue to delay executing the infrastructure investment plan
(Industry Insight, 2022).

Although the South African cement industry is experiencing a recovery from the
relatively low base of 2020 which was the height of the lockdown, industry experts and
economists also predict a full recovery of the cement industry before mid-2024 (ICR,
2022). JSE listed hardware retailer, Cashbuild, recorded a double-digit decline both in
revenue and operating profit for the six months ended December 2021 (Mofokeng,
2022). One of the factors that attributed to the retailer's decline in financial
performance over that period was that as South Africans return to work due to the
relaxing of COVID -19 restrictions, there has been a shift in consumer spending
priorities towards leisure activities and entertainment. People are no longer spending
on home upgrades and upgrading home offices, as they were at the start of the
epidemic (Mofokeng, 2022).

1.4 Theoretical Grounding of the Study

The Brand Equity Theory (Aaker, 1991) and the Theory of Planned Behavior (Fishbein
& Ajzen, 1975) form the theoretical grounding for the research study, and these are

briefly discussed next.



1.4.1 Theory of Brand Equity

Various authors have their definitions of brand equity. However, two famous
explanations related to brand equity come from Aaker (2009) and Keller (1993). Brand
equity is the collection of brand assets and liabilities associated with the companies’
name (Aaker, 2009). There are two general reasons for studying Brand Equity, the
first reason is financially based, and the aim is to estimate the value of a brand for
accounting purposes (both for asset valuation and for the balance sheet) (Keller,
1993). The second reason for studying Brand Equity arises from a strategy point of
view to improve marketing productivity and this is considering greater competition,
increased costs and flattening demand in many industries (Keller, 1993). One of the
debates around Keller and Aaker’s determinants of Brand Equity is the element of
brand loyalty. Aaker is of the view that brand loyalty is one of the core elements of
brand equity. However, Keller believes that brand loyalty is an outcome of brand equity
(Kataria & Saini, 2019). However, both authors outline the steps involved in taking a
customer from just being aware and indifferent towards a brand to a state of intense

loyalty. This study employs Aaker’s Model of Brand Equity.

1.4.2 The Theory of Planned Behaviour (TBP)

The Theory of Reasoned Action (TRA) laid the foundation for the Theory of Planned
Behaviour (TPB), which proposed that people who are predisposed to engaging in a
particular behaviour can do so and that, if they so choose, they can simply cease from
engaging in it. It has proven effective to utilise the Theory of Planned Behaviour to
explain and forecast behaviour in a variety of contexts, from physical activity to drug
usage (Ajzen, 2020). Four predictors are considered by the Theory of Planned
Behaviour. These predictors are intention, attitude, subjective norms, and perceived
behavioural control (Ajzen, 1989). Furthermore, TRA states that performance of the
behaviour should be a direct function of behavioural intentions. Although a favourable
attitude and conducive subjective norms provide motivation to engage in certain
behaviour, the intention to act is only formed when perceived control over the

behaviour is strong (Ajzen, 2020).



1.5 Problem statement

The brand is one of the most important factors that contributes to market development,
the commercial viability of the organisation and the brand is the soul of the business
which resides in the minds of consumers (Duc, Mai, & Anh, 2022). Given the pressure
that is faced by the South African cement industry, the only way a company can step
away from price wars, is by offering consumers a valuable brand (Mainardes, Junior,
& Andrade, 2019). The South African cement industry forecasts reduced demand in
the industry without major government infrastructure projects. Furthermore, limited
research has been conducted in the South African cement industry to explore the
antecedents of brand preference in the local industry. Understanding the drivers of
brand preference in the South African cement industry is crucial in the current

operating conditions, considering that the hardware industry is on a downward trend.

The cement industry is going through a difficult period, and there are various factors
to consider, one of them is the increases in interest rates to curb inflation which has
resulted in consumers reducing expenditure on non-essential goods (Sephaku,
2022c). According to StatsSA (2022b), retail trade sales are up by 6.3% for the period
between March — May 2021 and March - May 2022. However, in that same period,
retail hardware, paint and glass sales decreased by 4%. This demonstrates that
consumers are spending on retail, however they are not spending in hardware stores
(StatsSA, 2022b). To illustrate this, Sephaku sales were 10% lower year on year for
the 6 months ended 30 September 2022, due to low demand and increased
competition {Sephaku, 2022 #287}. What is intriguing, though, is that PPC, South
Africa's oldest and largest cement brand, experienced a 1% decline in sales volumes
compared to the same period in the previous year for the six months ended 30
September 2022, whereas Sephaku Cement which is one of the latest entrants
experienced a 10% decline in sales compared the same period in the previous year.
This demonstrates although the industry is not doing well, the more established brand
is in a better position to whether the difficult trading conditions. The cement industry is
expected to face intense competition unless there is traction in the proposed
government infrastructure initiatives or the imposition of safeguard tariffs against
cement imports (Sephaku, 2022c). Apart from the major manufacturers, which make
up 71% market share (WWF, 2018), there are more cement brands entering the
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market, there are an estimated 60 variants of blended cement brands in the Gauteng
province (Phillip, 2019). The combination of these factors has resulted in intense
competition between incumbents, importers, and blenders (Sephaku, 2022c). In an
industry where consumers are buying less, it is essential to ensure that when
consumers do make a purchase of cement, they purchase a certain manufacturer’'s
brand. This is because brands with higher market share have more customers who
display loyalty to the brand, whereas brands with little market share have fewer
customers who display less loyalty to the brand the brand (Tellis, 2018). This was
demonstrated in the difference of the published annual results of PPC and Sephaku
as both companies are publicly traded. PPC experienced growth in cement demand
from the informal sector and rural areas, whereas Sephaku sales volumes dropped by
1% in the same period, and it is important to note that bagged cement constitutes 80%
of Sephaku sales volumes and is distributed through major hardware retailers and
second-tier distributors (Sephaku, 2022a). The outcomes of brand preference in this
study are purchase intention and word-of-mouth which are vital for purchases and

repurchases which impact the bottom line.

1.6 Research objectives

Given the identified research problem, the research study achieves the following

objectives.

Objective 1
e To establish the antecedents of brand preference in the cement industry.
Objective 2

e To establish the consequences of brand preference in the cement industry.

1.7 Research questions

The research questions, in line with the set objectives, are as follows:
Question 1

What are the antecedents of brand preference in the cement industry?

Question 2



What are the consequences of brand preference in the cement industry in South
Africa?

1.8 Purpose of the study

The purpose of this research is to explore the antecedents of consumer brand
preference in the South African cement industry. Branding is a way to differentiate an
organisation’s product when it is the same as others in the category (Chokpitakkul,
Anantachart, & Hamilton, 2020). Furthermore, customers are looking for the same
product with the same functions in the same competitive market, however the diverse
group customers have diverse measures when evaluating the brands (Taher, 2020).
The antecedents are determined by the nature of the market, for the cement industry,
the antecedents may be product quality or the brand image of the manufacturer.
Consumers are willing to pay a differentiated price for the products of a famous brand
when several markets become commoditised (Mainardes et al., 2019). The South
African cement industry is 24% smaller than it was 2019 (StatsSA, 2022c) and is more
competitive due to new entrants in the market. This study gains deeper knowledge
regarding factors that drive brand preference and purchase intention in this

competitive market.

1.9 Contribution of the study

The contributions of the study are two-fold, practical contributions, and theoretical

contributions.

1.9.1 Theoretical contributions

The conceptual framework, which comprises constructs related to the antecedents of
brand preference, word-of-mouth, and purchase intention, offers an understanding
about the relationships among these variables when related to the sale of cement.
Brand equity explains why marketing branded goods or services produces different
results from marketing unbranded goods or services. Furthermore, one of the
principles of branding and brand equity, as described by Keller (2013), is that there
are various ways in which brand worth can be realised. The study contributes by

examining the antecedents and consequences of brand preference, as well as the
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various ways in which brand value can be realised in connection to the outcome

variables within the South African cement industry context.

1.9.2 Practical contributions
Practically, this study identifies which factors contribute towards brand preference in
the cement industry, which aids in resource allocation for the various factors that are

investigated in this study.

1.10 Delimitations of the study

The limitations of the current study were firstly, the choice of the research design which
was a quantitative study using self-administered questionnaires. Although self-
administered questionnaires have their advantages, the disadvantage is that the
researcher was not present when respondents were answering questions, which was

important to clear any ambiguities that the respondent may have experienced.

1.11 Definition of key terms

Brand Preference: Brand preference looks at an individual’'s perception towards a

brand and the level at which they desire to purchase it (Puriwat & Tripopsakul, 2021).

Purchase Intention: Purchase intention is one of the primary predictors of consumer
behaviour and refers to a customer's intention and plan to purchase a good or service
in the future. (Gorji & Siami, 2020).

WOM (Word-of-mouth): Brand communication is not only generated by the company,
but consumers are also involved in that process (Dewi, Syah, & Kusumapradja, 2020).
Word-of-mouth is defined as informal communication amongst consumers regarding

their usage, ownership or characteristics of products and services (Hilal, 2019).

Perceived Quality: Perceived quality can be defined as the judgement consumers
come to about the degree of excellence or superiority of a product (Rosillo-Diaz,
Blanco-Encomienda, & Crespo-Almendros, 2019). Furthermore, it is a mental
assessment on the part of the consumer and considers perceived quality as an

abstract concept linked to the individuals’ attitudes.
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Packaging: A product's packaging serves as both a means of protection from the
environment and for product marketing. Also, past studies have referred to packaging
as a “salesman on the shelf’, moreover packaging is considered a primary medium for

communication and branding (Waheed et al., 2018).

Brand Image: Brand image is a “consumers' views of a brand as represented by brand
associations kept in the consumer's mind." These associations can take many forms,
and they might represent product features or aspects that are unrelated to the product
(Keller, 2013:72). Consumers' perceptions of a brand's quality, as well as their
attitudes and affection for it, are influenced by its image, which becomes even more
important when consumers must choose between competing brands (Kim & Chao,
2019).

Influenced by others: Consumers are susceptible to social influence, which is a
common trait shared by people. This trait has a favourable and significant association
with a variety of social contexts, including consumer decision-making and product and

brand evaluation (Mainardes et al., 2019).

Price: Price is a monetary unit or other measure that is exchanged to obtain ownership
rights or the use of goods and services (Havidz & Mahaputra, 2020). Price is defined
by four factors which are price affordability, price consistency with product quality,
price consistency with benefits, and price according to ability or price competitiveness.
There are two ways in which price can influence the selection of a brand, either by
choosing the cheapest option to avoid potential losses, or to choose the most
expensive option to obtain the best level of product quality.

1.12 Organisation of the study

Chapter 1 - Overview of the study
Chapter 2 — Literature review
Chapter 3 — Research methodology
Chapter 4 — Presentation of results
Chapter 5 — Discussion of results

Chapter 6 — Conclusions and recommendations
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1.13 Chapter 1 Summary

. This chapter included the study's background, context, and problem statement, which
highlighted the primary issues addressed by the study's objectives, as well as the
research objectives, questions, significance, and delimitations. A literature review

follows in the next chapter.
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Chapter 2: Literature Review

2.1 Introduction

To gain a deeper understanding of the causes and effects of brand choice in the
cement industry, this section looks at a variety of literature and earlier study findings.
The study discusses the antecedents of brand preference and what can be expected
from the outcomes. The chapter focuses on the pertinent dynamics of the industry,
which include the global and local cement industry. The theoretical groundings of the
study are also explored in detail, namely, the Theory of Brand Equity and the Theory
of Planned Behaviour. The conceptual framework is also introduced in this chapter

and the various constructs are discussed.

2.2 The Cement Industry

The market for cement worldwide had a value of 313.60 billion dollars in 2020 and is
predicted to increase to 458.64 billion dollars by 2028 (fortunebusinessinsights, 2021).
The cement industry is important for the development of related industries, such as
construction, which is a driver for economic growth in emerging economies (Savovic,
Mimovi¢, & Domanovi¢, 2021). The cement industry has traditionally played a critical
part in a country’s socio-economic development (Shrivastava & Shrivastava, 2017).
The consumption of cement is an important indicator of a country’s prosperity; the
industry is vital to the country’s GDP (Reddy, 2020). Due to its global expenditure and
investment, the cement industry is essential (Leone, Macchiavello, & Reed, 2021).
Like oil, cement is an absolute necessity for the society we live in today and is needed
in the construction of roads, schools, sewage systems and other essential
infrastructure (Farfan, Fasihi, & Breyer, 2019). Cement production is typically close to
large cities where it would reach its intended market (Farfan et al., 2019). Future
growth prospects of the economy have become the main driving engine behind the
growth of the cement industry, and it can also be said that the growth of the economy
will result in the growth of related sectors through the increase in capacity of
infrastructure developments that will occur, increasing the demand for cement (Ghosh,
2019).
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The cement industry is essential for the socio-economic development of a country,
however the industry is also seen as being responsible for the consumption of scarce
fossil fuels and pollution (Shrivastava & Shrivastava, 2017). Environmental concerns
and consumer environmentalism are the two biggest drivers that are shaping industrial
competition patterns around the world (Akturan, 2020). The cement industry accounts
for 7- 8% of global carbon emissions, the majority of which are created during the
production process (IFC, 2020). To tackle climate change, world leaders at the Climate
Change Conference in Paris on the 12" of December 2015 agreed to reduce
greenhouse gas emissions and this is known as the Paris Agreement (un.org, 2022).
South Africa signed the Paris Agreement which is a legally binding international treaty
to combat climate change and the goal of the Paris Agreement is to limit global
warming to below 2 degrees Celsius compared to pre- industrial levels (unfccc, 2022).
To achieve the goals of the Paris Agreement, a transformation is needed in all types
of human activities (Farfan et al., 2019), including the energy, transportation,
agriculture sectors and households (Markewitz, Zhao, Ryssel, Moumin, Wang, Sattler,
Robinius, & Stolten, 2019). When it comes to the production of cement, half of
greenhouse gas emissions emerge from limestone which means that 50% of the
carbon emitting processes cannot be avoided. The European Cement Association has
set its targets to reduce specific greenhouse gasses by 30% by 2030 from 1990 levels
(IFC, 2020). The ambition of the cement industry is to achieve zero emissions across
the cement and concrete value chain by 2050 (cembureau, 2020). It is estimated that
4.1 billion metric tons of cement are produced annually accounting for 8 — 10% of
global atmospheric carbon dioxide emissions (Poudyal & Adhikari, 2021). The
production process of cement has several negative effects on the environment and
human health (fortunebusinessinsights, 2021). Figure 2.1 illustrates the evolution of
greenhouse gas emissions from 1750 to 2020 (Ritchie & Roser, 2022).
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Figure 2. 1 Evolution of CO2 emissions
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Based on Figure 2.1, it is evident to reduce CO2 emissions to below or to the 1990’s
levels, the various industries still have a long way to go. However, the cement and
concrete industry have identified approaches to produce more sustainable cement by
exploring different techniques, such as carbon capture and storage (CCS), material
substitution, alternative fuels, and energy efficient technologies (Poudyal & Adhikari,
2021).

2.2.1 The Global Cement Industry

Globally, there are more than 1000 cement producers operating with 2300 integrated
cement plants and over 600 grinding stations (IFC, 2020). Furthermore, five countries
account for nearly three quarters of the world’s cement production with China leading
at 57%, followed by India, Vietham, the United States, and Indonesia. Although the
top 10 players account for 45% of global capacity, the industry is generally fragmented
(IFC, 2020). The top producers include Holcim which is the world’s largest cement
company with a presence in 90 countries and 180 plants with an annual production
capacity of 386 million tonnes (Mutegi, 2022). This is then followed by Anhui Conch,
which is the largest cement manufacturer and distributor in mainland China, followed

by China National Building Materials (CNBM) (Mutegi, 2022). The global cement
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industry has increased capacity by 73% from 2005 to 2013. Furthermore, between
2011 and 2013, China produced and consumed more cement than the United States
of America in the past 100 years, which adds up to around 3.8 Gigatons of cement

production and 3.2 Gigatons of CO2 emissions in 2012 (Farfan et al., 2019).

The construction industry provides more than 100 million jobs worldwide, accounting
for 6% of global GDP (MarketNews, 2021). The added value of the construction
industry accounts for about 5% of GDP in developed countries, and 8% of GDP in
developing economies (MarketNews, 2021). It is expected that there will be a large
amount of infrastructure demand in the next two decades and by 2040, global
infrastructure investment is estimated to be 3.7 trillion US dollars per year. It should
be considered that the Americas and Africa have the largest infrastructure investment
gap in comparison to other regions (MarketNews, 2021). As illustrated in figure 2.2, in
the short to medium term, the global cement industry is expected to grow at a
compound annual growth rate of 5% by 2025 from 2021 levels (researchandmarkets,
2021).
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Figure 2. 2: Global Cement Industry growth forecast
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Although the global economy remains unpredictable, global infrastructure construction
is forecast to grow by an annual average of 5.1% (Brown, 2021). The world GDP is
expected to grow by 1.7% in 2023, further, the growth rate of the Eurozone and United
States of America (USA) is expected to be 0% and a mild recession is forecast for
those regions (Fitchratings, 2022). According to the IMF’s latest World Economic
Outlook Report (January 2022), the global economy is expected to be in a significantly
weaker position (Industrylnsight, 2022). This is due to supply disruptions along with
higher energy prices (linked to geo-political tensions in Russia), which is resulting in
higher inflation and a weaker than expected economic performance globally
(Industrylnsight, 2022). The downward revisions by the IMF are largely due to
revisions in the expected performance of the world’s two biggest economies, the
United States and China (IndustryInsight, 2022).

The cement industry is undergoing a transformation which is mainly driven by the need
to generate sustainable production and opening the road to technological adoption
and digitisation (Rodriguez, 2021). Companies and governments worldwide are
pledging to achieve net zero emissions of greenhouse gases by 2050 (McKinsey,
2022). One of the methods being employed by the cement industry globally is the
collection and recycling of concrete waste for reuse in building materials and the
adoption of other building materials (McKinsey, 2022). Reducing emissions from the
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production of cement is not a straightforward process as it is dependent on various
factors; when considering the environmental impact from the production of cement,
50% of the greenhouse gases emitted are from the manufacturing process, 40%
comes from the fuel derived, electricity accounts for 5% and transportation is 5%
(Farfan et al., 2019). Greenhouse gas emissions depends on various factors, which
includes the technology used, the geographic location, fuel type used and emissions
control system. When it comes to the operations and efficiency of cement plants,
carbon capture storage (CSS) is a method that has been written about in various
articles and it aims to reduce the anthropogenic emissions of carbon dioxide into the
atmosphere and reduce the related social costs (Malov, 2021). CCS is however,
dependent on geological and geographic factors, and it would double the capital and
operational costs of a cement plant (Farfan et al., 2019). The global potential analysis
of carbon capture and utilisation (CCU), which is the production of renewable
electricity in cement plants was explored by Farfan et al. (2019), is CO2 synthetic
hydrocarbon production and has the potential to produce significant amounts of liquid
hydrocarbons or synthetic natural gas, or a mix of both at the expected global cement
peak production in 2040 (Farfan et al., 2019).

Acquisitions by international cement manufacturers have increased in importance in
emerging nations over the past 20 years and have evolved into a key tactic for global
expansion (Savovic et al., 2021). Furthermore, in a study conducted by Savovi¢ et al.
(2021) which explored the effect of international acquisitions on the efficiency and
productivity of cement industries in developing nations, the research indicated
that international acquisitions improve the cement industry's productivity. The authors
also found that following the acquisitions, the overall technical and labour efficiencies

improved.

2.2.2 The South African Cement Industry

In South Africa, the consumption of cement will remain subdued without significant
infrastructure development (Globalcement, 2022). In July 2020, more than two years
ago, the Minister of Public Works, Patricia De Lille, unveiled 62 mega construction
projects that were going to be ‘fast tracked’, that are ‘shovel ready’ and ‘bankable’
(Industrylnsight, 2022). These projects have a combined value of R360 billion, which

is more than the entire size of the South African construction industry in an average
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year. However, the roll-out of these projects has been very slow with no evidence to
show any meaningful uptick in construction activity over the last 12 — 18 months
(Industrylnsight, 2022). The 2020 Construction Industry report published by Stats SA
revealed that changes in government infrastructure spend mirror the changes in
income of the construction industry. As illustrated in Figure 2.3, overall government
spend on infrastructure projects under the period in review which was from 2011 to
2020 shows that government spend on infrastructure development has increased by
R167 billion from 2011 to 2020. However, government spending on infrastructure
projects has decreased steadily from R182 billion in 2017 to R116 billion in 2020 and
the income of the construction industry decreased from R470 billion in 2017 to R436
billion in 2020.

Figure 2. 3: Government infrastructure spend and construction industry income.
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4701

2014 2017

Source: StatsSA (2022a)

When a nation is developing infrastructure like airports, metropolitan areas, and
harbours, this means that more cement is needed (Farfan et al., 2019). Once all this
development has been completed, the demand for cement decreases significantly and
the focus shifts towards maintenance and replacement (Farfan et al., 2019). The 2010
FIFA World Cup that was held in South Africa is an example of this and led to the
construction of new stadia, airport upgrades, the Gautrain development, the SANRAL
freeway Improvement Plan and ancillary projects (Specifile, 2022). The South African
government invested more than R30 billion in preparation to host the world (MG,
2015). Post the 2010 FIFA World Cup, the demand for cement shrank in South Africa
(Nteta & Mushonga, 2021). The same view is also held by the regulatory body of the
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Cement Industry which is the Cement and Concrete Institute of South and the institute
stated that once the 2010 FIFA World Cup was over, major infrastructural development
programmes ended abruptly which caused a slump in the construction and civil sectors
(Specifile, 2022). Fast forward to 2022 and the picture has not changed much. JSE
listed manufacturer, PPC, released an operating update for the five months leading to
August 2022, the update outlined that PPC’s share price dropped by 4.2% and sales
in South Africa and Botswana fell by 1%. One of the reasons for the drop in share
price is the insignificant increase in infrastructure development (Larkin, 2022). Another
example is Sephaku Cement, which reported that volumes were 10% below in 2022
compared to 2021 levels in the Gauteng province and the manufacturer attributed this
to aggressive pricing from competitors as the demand for cement in the province
declined (West, 2022b). Figure 2.4 demonstrates that the largest source of income in
2020 for the construction industry came from the construction of buildings (StatsSA,
2022a). This shows that without large infrastructure projects, the growth of the industry

and related industries, such as the cement industry will remain subdued.

Figure 2. 4: Sources of income for the construction industry in 2020
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The South Africa cement industry consists of seven major cement producers with 20

cement factories between them (cemnet, 2022a). Table 2.1 outlines the

manufacturers, the number of cement plants and production capacity.
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Table 2. 1: Cement Manufacturers in South Africa

Manufacturer Number of | Production Established
cement plants | capacity per
annum

Sephaku Cement 2 2.6 million tons 2013
AfriSam 4 4.5 million tons 1934
Lafarge 2 2.5 million tons 1914
Cemza 1 800 000 tons 2018
PPC 7 11.5 million tons 1892
Mamba 1 1.2 million tons 2016
NPC (Natal Portland | 3 900 000 tons 1964
Cement)

Source: Cemnet (2022a).

There are various types of cement used in the construction industry. The material
composition and properties vary between each type of cement depending on its
intended use (Lafarge, 2022). During manufacture, additives are introduced to alter
things like strength, curing time, colour, and chemical resistance (Lafarge, 2022). The
price of cement varies from R65 to above R100 for a 50kg bag, depending on the
brand and store purchased from. Figure 2.5 outlines the average retail prices of
cement in South Africa.

Figure 2. 5: Average cement prices in South Africa
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While many stores saw a drop in sales in 2020, others who specialise in hardware,
paint, and glass saw an increase between August and October 2020, these retailers

reported an 11% rise in sales when compared to the same period in 2019 (Smit, 2021).
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However, the home improvement trend has started to slow down as people divert their
spending to things they have given up, such as travel, during the lockdown (Smit,
2021). According to data from Statistics South Africa, the wholesale trade sales
segment for construction and building supplies decreased by 7.9% in current terms
from December 2021. Cashbuild, which is the largest retailer of building materials in
South Africa, reported that their revenue dropped by 10% and their share price
dropped by 2% in the first quarter of 2022 (Mashego, 2022a). Cashbuild’s results show
that fewer consumers are focusing on home improvements as more employees are
returning to the office, following the easing of lockdown restrictions. Within the informal
and rural segments, PPC reported experiencing growth in those segments and
informal brick making is one the businesses thriving in that segment. According to
{whoownswhom, 2023 #289@ @author-year}. The production of bricks generates
many jobs and business opportunities for small-scale brickmakers in the area. The
majority of them aren't documented in the official business operations records. There
are numerous smaller brickmakers who are quite active in the small business sector
and are visible when one is travelling through rural areas and townships, and this is
known as the township economy. However, due to the high costs involved, these
informal brick-making enterprises typically cannot comply with the Environmental
Impact Assessments (EIAs) requirement and lack the necessary licences
{whoownswhom, 2023 #289}. Nonetheless, they have the ability to actively contribute
to the construction of affordable housing and are one of the forces behind local

economic activity.

In South Africa, cement plants are generally located close to limestone quarries, for
example Sephaku Cement extracts limestone from the mine adjacent to the Aganang
plant and then processes it to clinker using the latest technologies in manufacturing.
The clinker is ground and blended with other inputs to produce consistently high-
quality bagged and bulk cement in different strengths (Sephaku, 2022a). Cement
produced in South Africa in 2018 amounted to 14 