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ABSTRACT

There is a thin line separating the functions of Physical Asset Management (PAM) from 

Facilities Management (FM). However, if these two functions are integrated at the strategic, 

tactical and operational levels, the critical assets and facilities necessary for effective business 

operations will be adequately looked after in a systematic approach. This will facilitate the 

efficient operation of production processes, improved product, which translate into achieving 

competitive advantages in the respective industry. The focus of this research is to explore the 

added value, to the manufacturing industry, if the functions of PAM and FM are integrated and 

the effects in achieving the strategic objectives of the industry. The research methodology 

adapted is the multiple sites case study of manufacturing industries, using the instruments of 

survey, interview and focus group sessions as tools for data collection. The sample encompasses 

the manufacturing industries, professional bodies and experts from academia. The findings 

revealed that the majority of the manufacturing industries operate parallel structures for PAM 

and FM resulting in duplication of functions and resources. These ultimately are negatively 

affecting the strategic objectives of the industries and the efficiency in the production system 

and product. Therefore, the progressive integration of both functions was observed as the 

panacea to achieving the strategic objectives of the industry, in the most cost-effective manner.

Keywords: Facilities management, Integrated functions, Production processes, Physical asset 

management, Strategic objectives
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Chapter 1: Introduction

The manufacturing industry in South Africa is challenged with high cost of production, 

shrinking market share and ‘war’ for talent as critical skills are slowly diminishing, and at the 

same time, complexities from technology and regulations perspectives are increasing at a rapid 

rate (Standard Bank, 2020). Artificial Intelligence (AI) and Internet of Things (IoT) 

technologies are disrupting industries and have to be managed through proper infrastructure 

and skills in an integrated approach, however, as anything else in life – change is costly and 

sometimes uncomfortable. 

In this chapter, the purpose of the research, which seek to challenge business leaders to evaluate

their organisational structure pertaining to facilities management and physical asset 

management, and adopt the integration of the two functions into one because of the significant 

gains is outlined. 

The research was executed through extensive literature from books, journals, and interaction 

with academics, professional experts and relevant bodies such as SAAMA, SAFMA and ISO.

The chapter starts with a background to the study, highlighting global manufacturing industry 

statistics and challenges, followed by a lens view of the South African context. The research 

aim, objectives, methods and limitations are discussed in detail and the chapter is concluded 

with the structure of the entire paper.

1.1 Background of the study

Across the globe, organisations are under pressure to realise the value of their assets, and for 

the asset-intensive organisations whose primary objective is to produce products, the challenge 

is even greater. For these organisations, maximising the value of their assets means a continual 

improvement on the performance of their production assets while keeping up with the changing 

regulations for manufactured products, advancing technology and increased competition. 

The shrinking market share currently dominated by United States, China, Japan, Germany, 

South Korea and India which collectively account for 60 percent of world’s manufacturing GDP

(Global Manufacturing Competitiveness Index, 2016), makes it difficult for developing 

economies such as South Africa to open new foreign markets and grow the sector. According 

to Deloitte’s Global Competitiveness Index (2016), South Africa is ranked number 27, 

projected to move up to 25 in 2020. However, according to local studies, there are no signs of 
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improvement unless a major shift happens in the next two years. The sector continues to suffer 

job losses, currently employing 18% (384 000) fewer than it did in 2008 (IDC , 2017).

In terms of GDP contribution, the manufacturing sector declined by 20% since 2001 and this is 

attributed to the rising cost of production, lack of market protection policies due to South 

Africa’s ties with World Trade Organization (WTO), skills shortage and lack of capital 

investments (Bhorat & Rooney, 2017). What is more concerning is that the decline is also 

experienced in agriculture and mining, accounting for 500 000 and 145 000 job losses 

respectively between 2001 and 2014. For a country with a high unemployment rate, inequality 

and poverty, focus must be devoted to the manufacturing sector to drive the much-needed 

economic growth. Fortunately, the government has recognised this need through the National 

Development Plan (NDP) and the Industrial Policy Action Plan (IPAP). Other sectors identified 

as critical to economic development are agriculture and mining.

The manufacturing industry is challenged with a high cost of production, shrinking market share 

and ‘war’ for talent as critical skills are slowly diminishing while manufacturing complexities 

from technology and regulations perspectives are increasing at a rapid rate. Optimisation in 

business processes and resources in terms of human, capital, machinery and leadership 

commitment to business improvement initiatives are crucial than ever before. Traditionally, 

facilities and plant equipment (production assets) are managed separately despite having a

similar scope of assets to some extent, i.e. physical (engineering) assets and working towards 

the same objective, namely; high productivity through reliable and available assets by balancing 

cost, performance and risks. Although these two functions have been practised for more than 

three decades, Physical Asset Management (PAM) was embraced sooner than Facility 

Management (FM) and formalised at the international level. This milestone provides FM with 

an opportunity to leverage on the PAM best practices and advance the profession and its value-

add into the bottom line. 

Some of the observable deficiencies in operating PAM and FM separately are excessive 

manufacturing or factory overheads in staff salaries, supplies, use of contractors and

counterproductive processes due to lack of alignment between departments or functions. E.g. 

In a mining scenario, the PAM may have scheduled a particular equipment for maintenance, 

30ms underground in the mining shaft. At the same time and independently, the FM have 

scheduled the maintenance of the lift system in the shaft for the regulatory maintenance. In this 

regard, the PAM task scheduled for 3-hours may become a 3-days task with dire consequences 
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on production. Integration of the functions, therefore, maybe necessary option for increased 

operational efficiency. 

1.2 Problem statement

It is known that the manufacturing industry is a multiplier sector and important for the economy 

in South Africa in terms of value addition, job creation and export earnings. However, the sector 

continues to underperform due to high costs of production, shortage of skills and complex 

regulations (Standard Bank, 2020). Facilities and assets are critical for the organisations in this 

industry to achieve their objectives, yet those managing the functions are challenged with doing 

more with less as capital is scarce. Added to this challenge is the misalignment of the functions 

resulting in duplications of tasks, wastages and counterproductive actions.  

1.3 Research aim

Many organisations view PAM and FM differently with separate budgets and teams. Since the 

objective of both is to ensure that the critical assets and facilities of the business are looked 

after in a systematic approach, it is hoped that integrating the two functions will bring value 

and benefits to the manufacturing industry. Therefore, the purpose of this research is to explore 

ways in which Physical Asset Management (PAM) and Facilities Management (FM) can be 

integrated and applied to boost profitability for the manufacturing sector, and subsequently save 

jobs. 

1.4 Research objectives 

The objectives of this research are:

- To evaluate the reasons and impact of running PAM and FM as parallel units in the

manufacturing industry;

- To evaluate the impact of integrating both functions on the productivity, efficiency and 

effectiveness of the production systems.

1.5 Research questions

In order to achieve the aim and objectives of this research, efforts will be made to provide 

answers to the following questions: 

- What are the impacts of Facilities Management to manufacturing industries?
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- How does the practice of Physical Asset Management help to improve the productivity 

of the manufacturing industry?

- What values can be derived by manufacturing organizations if the functions of FM and 

PAM are integrated?

1.6 Scope of the research

The scope of this research will be limited to the activities within automotive, fast-moving 

consumer goods (FMCG), packaging and money printing industries, in Gauteng Province. The 

research hope to explore the organisation that practice facilities management and physical asset 

management separately and those that have integrated the two functions into one, and their 

effects on the manufacturing industries. 

1.7 Research limitations

The research has two limitations. The first limitation is the lack of literature in a similar study,

weakening the point of reference for the study. The second limitation is in data collection, which 

had to be narrowed to selected manufacturing organisations and professionals for practicalities. 

1.8 Research method

The research methodology adapted is a mixed approach, combining quantitative and qualitative 

methodologies. The quantitative method was used to collect preliminary information, which 

provided a generic overview of the industry perception to the research questions and objectives. 

The qualitative methodology was used to obtain salient information from respondents which 

provided detailed answers to the research questions and objectives. The instruments used for 

data collection include structured question survey, focus group and one-on-one discussion. 

Basic quantitative and qualitative approaches were used for the respective data analysis.

1.9 Structure of dissertation

This dissertation is divided into six chapters, briefly described as follows. 

Chapter 1: Introduction: This chapter provides an overview of the research topic and its 

significance, scope and structure. 

Chapter 2: Literature review: This chapter provides the synthesis of information from 

previous research that has relevance to the current research
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Chapter 3: Research methodology outlines research methodology applied, population and 

sample, data collection, data analysis and research limitation.

Chapter 4: Findings and analysis: This chapter presents findings and analysis of the research 

results

Chapter 5: Discussions on findings: This chapter discusses the key research findings in light 

of best practice gleaned from the literature. 

Chapter 6: Conclusions and recommendations: This chapter provides the conclusion of the 

research exercise showing how the research aim and objectives were achieved. The chapter 

concludes with the recommendation of areas for further research.the recommendation of areas for further research.
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Chapter 2: Literature Review

In order to achieve the objective of this research, relevant academic and industry literature were 

reviewed to provide generic information on the practice of facilities and asset management, 

with focus on how they are being applied in the manufacturing space. This chapter discusses 

an overview of the management of PAM and FM functions and industry trends in an effort to 

answer the research questions or problems. 

2.1 Manufacturing industry overview 

Modern manufacturing as we know it today, or the ‘factory system’ can be traced back to the 

18th century during the Industrial Revolution birthed in Britain - due to its political powers and 

riches in mineral resources. The revolution set Britain for success and today it is regarded as a 

developed country holding 8th position in world’s industrial nation, where manufacturing 

accounts for 10% of its economy and employing 2.6 million workforces (The Manufacturer, 

2019). Globally, manufacturing contributes 16% of GDP and continues to be an important 

economic driver for both developing and developed markets at the same time (MGI, 2012). 

In South Africa, the picture is grim as the sector continues to suffer job losses, currently 

employing 18% (384 000) fewer than it did in 2008 (IDC, 2017). In terms of GDP contribution, 

the manufacturing sector declined by 20% since 2001 and this is attributed to the rising cost of 

production, skills shortage and lack of capital investments (Bhorat & Rooney, 2017). 

Consequently, the manufacturing industry is operating in environments confronted by 

continuous changes, which in themselves, brings new challenges and opportunities (MGI, 

2012). One of the highlighted challenges for developed economies is the increase in job loss 

due to automation of the production systems. However, for a developing economy such as South 

Africa, the industry has great potential and a significant role to play in accommodating the 

growing population in Africa estimated to reach 2.5 billion by 2050 according to a United 

Nations report published in 2017 (Allison, 2017). 

The Business Dictionary explains manufacturing as “the process of converting raw materials, 

components, or parts into finished goods that meet a customer's expectations or specifications”, 

and that process involves large scale machinery and labour at a facility, also referred to as a 

plant or factory. There are two stages during the manufacturing process, namely;

1) Primary stage in which raw material is transformed into industrial material through 

mechanical, thermal or chemical application.  
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2) Secondary stage in which industrial material is converted into a finished product to satisfy a 

customer’s need by incorporating metal casting, plastic moulding, machining, forming and 

assembly – commonly referred to as manufacturing processes.  

Each of the stages above takes place at a facility made up of buildings, equipment, technology 

and people in a safe and secure environment. Figure 2.1 shows main and common elements and 

relationship of FM in manufacturing industry.

Figure 2.1: FM elements within manufacturing (IFMA, 2019)

2.2 Facilities Management overview

As with many management concepts, Facilities Management is categorised as an evolving 

concept with different views and definitions depending on geographical location and situation 

by a number of literatures. As a result, countries have created own definitions and scope of 

Facilities Management (Hendriks, 2013). In developed economies, FM is regarded as mature 

while in developing economies such as Africa, FM is regarded as in the stage of low maturity. 

According to the national convenor for the FM Standard working group of the South African 

Bureau of Standards (SABS), South Africa is said to be at least a decade behind when it comes 

to facilities management practise according to David Khasebe (2018), the national convenor for 

the FM Standard working group of the South African Bureau of Standards (SABS) while US 

and UK are said to be advanced (Property Wheel, 2015). Figure 2.2 shows the evolution of FM. 

Although it is practised in different forms, there seems to be a consensus from different 

publications that its recognition started in the 1970s. Also, there are efforts to define the scope 

(Ogbeifun, 2011) and professionalise the function. 

Figure 2.1: FM elements within manufacturing (IFMA, 2019)
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Figure 2.2 Evolution of Facilities Management (Frost &Sullivan, 2015)

To promote FM profession and achieve common understanding, a European Standard was 

developed and published in 2006 titled Terms and Definitions, followed by five other standards 

covering Quality, Taxonomy, Processes, Space Measurements and Agreements Guidelines 

within FM (Mitchell, 2010).  Locally, a Standard (SANS 1752:2017 Strategic Facilities 

Management System- Requirements with guidelines, 2017) was developed and published in 

2017 by South African Bureau of Standards (SABS), with a combination of focus areas from 

quality management (ISO/SANS 9001), environmental management (ISO/SANS 14001) and 

asset management (ISO 55000). The standard has been well received that there are companies 

that already comply with the standard such as Dijalo Property Group (Engineering News, 2018). 

Globally, FM industry celebrated the release of its first ISO standard on 15 April 2018, which 

is seen as an enhancement of the BS EN 15221 and hoped to raise the awareness of the FM and 

its benefits. 

Facilities Management definition

There are two terms widely referred to, namely; Facilities Management and Facility 

Management which in essence mean the same thing. Facilities Management shall be used in 

this research paper as it is commonly used in South African literature. Since its emergence, 

there have been numerous professional bodies established to recognise and promote discipline. 

One such body is the International Facility Management Association (IFMA) as the long-

standing body founded in the US in 1980. The equivalent body for South Africa, perhaps Africa 

at large is South African Facilities Management Association (SAFMA) founded in 1998 and 
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recognised as a professional body in 2013. Many of the country bodies are represented by 

Global FM at international level. However, they still hold diverse views suggesting that a lot 

still needs to be done to harmonise the FM definition and scope. 

According to IFMA, Facilities Management “is a profession that encompasses multiple 

disciplines to ensure the functionality of the built environment by integrating people, place, 

process and technology” (IFMA, 2019).  Expanding the scope, SAFMA defines Facilities 

Management as “an enabler of sustainable enterprise performance through the whole life 

management of productive workplaces and effective business support services” (SAFMA, 

2019) however addressing FM as a support function. British Institute of Facilities Management 

(BIFM) defines it as “the integration of multi-disciplinary activities within the built 

environment and the management of their impact upon people and the workplace".

European Committee for Standardisation (CEN), defines FM as “Integration of processes 

within an organization to maintain and develop the agreed services which support and improve 

the effectiveness of its primary activities” as adapted in EN15221-1: 2006 (CEN, 2006)– a

definition accepted by all EU FM members including BIFM while ISO, in its new release 

defines FM as “the organizational function which integrates people, place and process within 

the built environment with the purpose of improving the quality of life of people and the 

productivity of the core business.”

Despite the different definitions, it is evident that FM is an integral part of any business aspiring 

sustainable success, elevating it to the strategic level to demonstrate its value through its multi-

disciplinary focus. The scope of FM commonly covers space management, infrastructure, 

people and organisation; generally divided into hard and soft services (Tsebo Facilities 

Solutions, 2018).

Facilities Management function in manufacturing industry

All business exists to fulfil a certain need in the market, and although their strategies may differ, 

there is one thing in common and that is the need for facilities and management thereof to 

ensure business objectives are accomplished. For manufacturing businesses who rely heavily 

on their assets and facilities for production, keywords such as availability, accessibility, 

reliability, compliance and efficiency are critical in ensuring that business objectives are met. 

Furthermore, facilities (factories or plants) in manufacturing are different from corporate 

facilities and thus require certain skills and competencies of those managing the facility

(Arminas, n.d.). Although the success of the business is a combination of assets and facilities,
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or maintenance and facilities management, the two have not always enjoyed same attention by 

executives as other business elements such as production and finance.  

As an industry, FM in South Africa is valued at R 39.12 billion and employs 42% in 

commercial, 44% in public and 15% in industrial (SAFMA, 2016). It is said to be the fastest-

growing industry globally, with a prediction of $1 trillion in 2025 (CBRE, 2019) and second-

highest cost for organisations after the cost of salaries according to Shiem-Shin & Hee (2013)

and Allan & Srinath (2010). Therefore, organisations can easily improve the bottom line if they 

approach FM strategically. Its core function is to support the organisation it serves, enabling it 

to concentrate and deliver its core functions safely and effectively. This support services can be 

provided through in-house or out-sourcing format for different services rendered to the parent 

organisation. These services are classified as hard or soft FM. Table 2.1 shows excerpts of a 

typical scope for each category, which can vary from service providers or the core functions of 

the organisation being served. 

Table 2.1: FM Service Categories (Pragma, 2018)

Hard services Soft services

Air-Conditioning Systems

Building Information Technology

Building Maintenance & Repair

Building Management Systems

CCTV & Security Systems

Electrical & Lighting

Emergency control panels

Energy & Utility Management

External & Internal Signage

Fire Detection

Fire Sprinkler systems

Access Control

Car Wash

Catering

Cleaning Services

Coffee Stations

Florist Services

Furniture Management

Recycling

Relocation Management

Security/Guarding Services

Waste Management

g Systems

mation Technology

enance & Repair

gement Systems

y y pp

h in-house or out-sourcing format for different services render

hese services are classified as hard or soft FM. Table 2.1 show

r each category, which can vary from service providers or the c

being served. 

Table 2.1: FM Service Categories (Pragma, 2018)

Soft services

ity Systems

Access Control

Car Wash

Catering

Cleaning Services

Coffee Stations

gCa

Ca ashWar

A

oft se

es (Pragma, 201able 2.1: FM Service CaM S i C 120i (Pbl 2

fryar



www.manaraa.com

21

Drivers of Facilities Management outsourcing and insourcing in manufacturing  

Outsourcing as a strategy can be traced back to 1980s as a result of the Industrial Revolution 

(Madikizela, 2014). According to Neil Usher (2003), the concept of outsourcing existed long 

before FM. During this period, organisations were faced with a number of challenges to stay 

relevant and competitive, this forced management to review their strategies and distinguish 

between core business and non-core business. Organisations that needed to continue business 

competitively during that period had to start focusing on their core functions and outsource non-

core functions to other businesses, who have these non-cores as their core business. Some of 

the benefits attributed to outsourcing include cost reduction, access to superior quality and 

expert advice and flexibility in responding to the demands of the market (Kurdi et al, 2011)

The new ISO standard on Facilities Management describes outsourcing as a process of 

procuring an external service provider to deliver and/or manage a range of services (Eiselen, 

2019). Due to the economic downturn, outsourcing is becoming a favourable option compared 

to insourcing as more organizations are striving to cut internal cost while improving efficiency

(PwC, 2014). According to a 2017 Survey of South African Facilities Management Association, 

outsourcing continues to rise, with emphasis on cost savings and innovation from end-users 

(Servest, 2017). Figure 2.3 highlights the top four drivers of outsourcing locally.

Figure 2.3: Outsourcing Objectives (Executive Knowledge, 2017)

Insourcing, a strategy in which an organisation uses in-house personnel to execute specific jobs

(Kurian, 2013) remains an option. However, as the decision to outsource or insource is 

commonly based on cost, insourcing becomes less favourable in most scenarios and this could 

lead to a mismatch between FM service and organisation objectives. Table 2.2 shows an 

example of an insource versus outsource comparison from a local client, which focuses solely 

bu ed o ou sou c g c ude cos educ o , ccess o supe

nd flexibility in responding to the demands of the market (Kurd

standard on Facilities Management describes outsourcing a

ternal service provider to deliver and/or manage a range of se

he economic downturn, outsourcing is becoming a favourable o

more organizations are striving to cut internal cost while impr

ccording to a 2017 Survey of South African Facilities Managem

tinues to rise, with emphasis on cost savings and innovation

Figure 2.3 highlights the top four drivers of outsourcing localldd

Survey

mphasis o

rican 

on cost 

17 Survey of South African Fac017 S f S th Af i F il

internal cost wanizations are s

urn, ou s becorccur iutsourcing is

er

ci

e

v

rc

li

ur

e

ou

der to

nturn, outs

d/or m

g is becom

a

in



www.manaraa.com

22

on cost and not considering added value such as efficiencies, quality of service and access to 

expertise. When the executives of this client receive this information, they will only see Rand 

cost indicating the current inhouse FM service vs outsourced service cost. Options 1, 2, and 3 

are outsourcing proposals and in this example, Option 1, in comparison with the existing cost 

is favoured as it brings 13% savings without a full understanding of the added value which 

cannot be quantified into Rand value at this stage or lack of thereof. However, Options 2 and 3 

could be better options although they seem over budget by 5 % and 0.88 % respectively. 

Therefore, it is important that FM service providers and demand organisations spend enough 

time to align objectives and values to avoid poor decisions being made. 

Table 2.2: Example of insource-outsource comparison

Although the studied literature supports outsourcing as an effective strategy, there is no adopted 

framework to work with during selection of service providers or decision-making between 

insourcing or outsourcing. To address this gap, the ISO 41012 published a workflow process as 

Table 2.2: Example of insource-outsource comparison
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shown in Figure 2.4 which highlights other aspects for consideration other than costs. 

Figure 2.4: ISO 41012 Sourcing Workflow (SAFMA, 2018)

This workflow process is also supported by evidence from a local study, which showed cost, 

innovation and team capability among top priorities during the tender evaluation process for 

integrated FM service as shown in Figure 2.5. This shift is also confirmed by a recent study 

conducted by PwC (2014) which revealed the changing perception and expectation from clients, 

who are demanding value for money. The study focused on European FM markets and 

summarised value into eight elements shown in Figure 2.6, moving away from the “lowest 

bidder” approach. 

Figure 2.5: Tender evaluation factors (Executive Knowledge, 2017)
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plants or factories is complex compared to corporate offices or public institutions. There are 

inherent risks and the FM service provider, whether insourced or outsourced need to understand 

the plant and product life cycle as well as the business strategy. This holistic view requires 

certain skills-sets and competencies of the team. 

Figure 2.6:  Evolving client demands in FM (PwC,2014)

2.3 Physical Asset Management overview

Every organisation relies on some physical assets to operate. For some, physical assets can be 

as few as land, building and furniture and for some as many and including machinery, vehicles, 

personnel, plant and tools. The complexity and nature of the assets depend on the business’ 

objectives. Similar to Facilities Management, the term asset management has been around for 

five decades, and it is evolving. This constant change challenges asset owners, asset operators 

and asset managers to adapt quickly to the new best practices and technologies. The first 

challenge for the asset manager is to know when to use which best practice and its associated 

technology based on the uniqueness of their assets and business objectives - while remaining 

competitive. The second challenge is that clients both external and internal are evolving, 

demanding personalised service, quick turnaround and increased confidence levels - a trend that 

is also experienced in the FM environment. 

Asset management recognition started in the 1970s as shown in Figure 2.7 from being a 

nuisance during the privatisation of water utilities by Great Britain to becoming part of the

company’s strategies (IBM, 2018). The North Sea Oil and Gas industry explored the concept 

further during the 1980s and 1990s by introducing an integrated approach following the oil 

Figure 2.6:  Evolving client demands in FM (PwC,2014)
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price crash and catastrophic incident, where 167 people were killed (Lloyd, 2010). From these 

lessons emerged core principles and best practices which are being used today in physical asset 

management. 

Figure 2.7 Evolution of Asset Management (IBM, 2007)

Physical Asset Management definition

Similar to Facilities Management, Physical Asset Management is an evolving field suffering 

from “terminology overload” (Davis, n.d) and competing interpretations (Woodhouse, 2006).

A Google search on asset management definition brings the following answers, proving the 

different interpretations: 

“Management of the financial assets of a company to maximize the return on investment.” 

(Kurian, 2013) - from the AMA Dictionary of Business and Management 

“Asset management is a systematic process of developing, operating, maintaining, upgrading, 

and disposing of assets in the most cost-effective manner, including all costs, risks and 

performance attributes” (Wikipedia, 2019)

Hastings (2009) defines physical asset management as “the management of fixed or non-current 

assets such as equipment and plant” through their life-cycle i.e. concept to disposal. This 

definition is applicable to this paper. Typically, these are assets with a physical presence and 

depreciates in value over a period of time. These assets can be moveable such as chairs, 

Figure 2.7 Evolution of Asset Management (IBM, 2007)
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vehicles, laptops and tools or immovable (fixed) such as land, buildings, plant machinery and 

infrastructure (road or rail networks, dams etc). 

The Institute for Asset Management (IAM), a professional body which has been at the forefront 

of the recognition of asset management and development of ISO 55000 series, defines asset 

management as "the coordinated activity of an organisation to realise value from assets." (ISO 

55000, 2014) whereas the asset is described as "an item, thing or entity that has potential or 

actual value to an organisation" (ISO 55000, 2014). Prior to the release of the standard, 

industries across the globe adopted BSI PAS55 as the framework for good asset management, 

bringing organisations the following benefits: 

- Enhanced customer satisfaction from improved performance and control of service 

delivery

- The ability to achieve and demonstrate the best value for money

- Improved risk management and corporate governance, with a clear audit trail

- Optimised return on investment and/or growth

- Improved health, safety and environmental performance

- Confidence from long-term planning, better sustainability and performance

- Improved corporate reputation, including enhanced shareholder value, greater staff 

satisfaction and more efficient procurement and supply chain

The success for the optimum life cycle asset management is depended on the coordination of 

activities between people, through robust processes, application of technology and at a defined

place as summarised in Figure 2.8, with the objective of maximizing return on investment of 

the asset by balancing cost, risk and performance. Figure 2.9 depicts an asset life cycle which 

every physical asset undergoes according to ISO 55000. 
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Figure 2.8: Summary of asset management (modified from IFMA,2019)            Figure 2.9: Asset Life Cycle 

(LCE,2019)

At business case stage, a need within the organisation is identified and 

formalised into a problem statement, followed by cost-benefit analysis 

linked to the organisational objectives.  

At create or acquire, decisions made are detailed to ensure the intended 

benefits are realised. A cross-functional team is assembled to conceptualise, 

conduct feasibility study, design and implement the solution – which will 

bear a huge impact on the total cost of ownership. This is the stage at which 

80% of the total cost is determined as shown in Figure 2. 10, therefore it is 

crucial that all key stakeholders are aligned. 

During operations and maintenance, the performance of the asset is 

evaluated to create expected value. This is achieved through operations and 

maintenance management processes, where performance, cost and risk of 

assets are constantly evaluated. This stage accounts for 80% of the total cost 

of the asset in its life-cycle (Gulati, 2009) and can be reduced significantly 

if reliability and maintainability are incorporated during the acquisition 

stage.  

During disposal or replacement, the asset is decommissioned, disposed or 

replaced as projected during the acquisition stage and when the asset can no 

longer fulfil its performance requirements. 
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Figure 2.10: Asset life cycle cost (Pragma Academy, 2019)

Physical Asset Management function in manufacturing industry

Manufacturing organisations are dependent on engineering plant and facilities to produce 

products, this makes maintenance management and control critical in obtaining desired 

outcomes (Lloyd, 2010). This is achieved firstly, through a clearly defined strategy by ensuring 

alignment between organisation strategy and physical infrastructure as shown in Figure 2.11, 

secondly through the application of terotechnology, in which financial, engineering, building 

and business practices are combined to achieve optimum life-cycle cost (Harrison & Petty, 

2002) as the asset undergoes failures as shown in Figure 2.12 . In addition to the cost of failure 

repairs, there will be training cost, operating cost, information costs, special testing cost, 

standing and disposal costs, and legal or statutory conformance costs which asset owner should 

be aware of (Pragma Academy, 2019).

Figure 2.11: Manufacturing system strategy (Harrison & Petty, 2002)

Figure 2.10: Asset life cycle cost (Pragma Academy, 2019)
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Maintenance or asset care, a subset of asset management plays a significant role in ensuring 

that the economic objectives of an organisation are met during the whole life cycle of the asset. 

According to Goettsche (2005), a highly performing plant as a result of maintainability has a 

direct influence on the quality and competitive edge in the markets. Asset care is recognised as 

a key contributor to profit in manufacturing (Lloyd, 2010). From this recognition, different 

maintenance strategies have been developed and improved on to reduce costs, minimise risks, 

improve the reliability and availability of plant and equipment. Subsequently, according to 

Roberge (2007), poor execution of the strategies could result in the following 

- Direct reduced production capacity due to downtime or lack of optimal performance 

during uptime

- Increased production costs and cost penalties for lack of optimal performance

- Lower-quality products and services with client dissatisfaction and possible lost sales

- Safety hazards and failures leading to loss of life, injuries, and possibly major liabilities

The most common strategies used are 

- corrective maintenance; whereby an equipment is repaired after a failure has occurred,

- preventive maintenance; whereby equipment is repaired before failure occurs 

- predictive or condition-based maintenance is when repairs take place when changes are 

noted in equipment

Although these strategies fall within maintenance management scope, coordination with other 

departments such as production, human resources, purchasing, information technology and 

finance is important and considered best practice approach by ISO 55000 guideline. 
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Figure 2.12: Bathtub depicting failure patterns of assets (Pragma Academy, 2019)

Drivers of Physical Asset Management outsourcing and insourcing in 

manufacturing

Expanding on Section 2.2.3 which highlights the literature studied regarding outsourcing and 

insourcing, there is indeed an appetite for the outsourcing of maintenance management for plant 

and equipment to specialists. This is due to the complexities of manufacturing technologies and 

equipment, which have driven maintenance costs high (Al-Mutairi & Al-Hammad, 2015). Cost 

reduction, efficiency and access to specialised skills are some of the key drivers in decision-

making the process as is the case in FM. Figure 2.12 depicts an extract of results of a study 

conducted in Jubail Industrial City, to test the prevalence of outsourcing in manufacturing 

organisations, the motivations, advantages and disadvantages. The outcome proved outsourcing 

to offer more benefits, providing organisations with the flexibility needed to adapt to changing 

business environments (Hastings, 2010). However, as with any strategy – there are pros and 

cons to insourcing and outsourcing which vary from business to business, or industries.

Therefore, organisations should spend time enough time evaluating the options. 

Figure 2.13: Extract of a survey on outsourcing reasons in manufacturing in KSA (Al-Mutairi & Al-

Hammad, 2015)

2.4 Integrated function of Facilities Management and Physical Asset Management

Integration is one of the business words with different meanings, depending on the context. It 

is claimed to be used commonly in discussions where enterprise systems are the topic and is 

understood to be a process in which applications can exchange information  (Gulledge, 2006).

The Cambridge English Dictionary defines the word as “to combine two or more things in order 

to become more effective”; this definition is applicable to the context of this research, as it 
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explores the opportunities of combining functions of FM and PAM to make businesses more 

effective. However, there are limited literature about integrating these functions. The common 

use of the word integration, in business, refers to the concept of business to business in 

acquisition and mergers, technology integration (application to application) and integration of 

systems in engineering systems development. 

Similarities and differences of Facilities Management and Physical Asset 

Management 

Similarities in terminologies and objectives 

Table 2.3 lists words presenting similarities of these functions from studied literature, which 

confirms the opportunities for integration. In other words, these words are used commonly in 

both FM and PAM, where for FM, optimal work environment is the primary objective and for 

PAM, maximum return on asset investment is the primary objective (Kavrakov, 2018). In 

overall, both functions are concerned with balancing cost, risk and performance over the 

lifecycle of the asset. The difference lies in the asset type and strategy of the organisation 

according to Kavrakov (2018). 

Table 2.3: Common terminologies used in FM and PAM

Terminology Context  

Efficiency Commonly used in physical asset management referring to doing the 

right maintenance, on the right equipment and at the right time. 

Productivity Commonly used in facilities management referring to the rate at 

which output is achieved by ensuring the availability of facilities or 

required support functions 

Effectiveness Refers to how well the effort results into reliability and availability 

Consistency Refers to achieving the same quality of output by focusing on 

processes

Compliance Provide assurance on legal, statutory and regulatory requirements 

Customer/stakeholder 

satisfaction

Meeting client or stakeholder demands without compromising the 

quality of service and safety are key to both functions. 

g j

words presenting similarities of these functions from studied l

portunities for integration. In other words, these words are use

AM, where for FM, optimal work environment is the primary o

m return on asset investment is the primary objective (Kavr

unctions are concerned with balancing cost, risk and perfor

asset. The difference lies in the asset type and strategy of 

vrakov (2018). 

Table 2.3: Common terminologies used in FM and PAM

Context  

Commonly used in physical asset management referri

right maintenance, on the right equipment and at the r

Commonly used in facilities management referring to

ps

anassesicmmomC mahysicalhn piedsulynm

ntext  Con

nce li et typerence lies in the asset type af li

g ,

i i h

ng cost, risk are concerned w

invest cthe primo it snt etm

k 

is

o

rwo

t

w

nt

optima

t investme

vironm

the primar

e

s



www.manaraa.com

32

Return on investment Maximining value on capital invested through improved asset 

performance and output

Enterprise Asset 

Management System 

(EAMS) also known as 

Computerised Asset 

Management System 

(CMMS)

A computerised system used to manage production equipment 

through their life cycle 

Computer-Aided Facilities 

Management System

(CAFMS) also known as 

Computerised Asset 

Management System

(CMMS)

A computerised system used to manage facilities through their life

cycle 

From a similarity perspective, FM and PAM have a role to play at 

- strategic level, ensuring alignment of assets and workplace productivity to organisation 

objectives, 

- tactical level, defining plans and methods to achieve organisation objectives and 

- operational level, managing the day to day activities in order to improve end-user 

productivity and customer’s satisfaction (in FM) and asset performance (in PAM) safely 

and cost-effectively in both functions. 

Furthermore, their involvement in organisations extend beyond the operation and 

maintenance boundaries as elaborated in section 2.3.1 and demonstrated in Figure 2.14 for 

their respective asset lifecycle. Figure 2.15 shows the ISO framework for both disciplines 

(FM and PAM) indicating their reach within different elements of organisations. Figure 2.16 
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shows the reach for ISO 55000 to other ISO management systems. 

Figure 2.14: Facilities Management throughout the building lifecycle (FMA, 2018)

Figure 2.15: ISO 55000 and 41000 Framework (Leeuwen, 2018)
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Figure 2.16: Reach for ISO 55000 to other ISO management systems (Leeuwen, 2018)

Similarities in work order process and key performance indicators 

Facilities management, as established in Section 2.2 is a support function aimed at increasing 

productivity of end-users, whilst physical asset management is concerned with the performance 

of the equipment as highlighted in Section 2.3. Both functions rely on people, process and 

technology to function optimally.  A best practice typical work order process for executing tasks 

follows the Work Planning and Control steps in Figure 2.17, extracted from Pragma (2019), a 

service provider in FM and AM. The process starts at work identification (step 1) where a user 

or operator logs a request, the work request is then validated (step 2) and planned for execution 

– which can be within a day or weeks depending on the urgency (step 3, 4, 5). Once the task is 

completed, feedback is provided and the work order is analysed (steps 8, 9) before the work 

order is closed (step 9). This process works for assets such as production equipment (scope of 

PAM), facility lifts (scope of FM), overhanging cranes (scope of FM/PAM) and HVAC (scope 

of FM), etc. A typical maintenance management KPI reporting resulting from the work 

planning and control will include (Pragma Africa, 2019)

1. planned maintenance schedule attainment, to measure the effectiveness of the execution 

for planned work orders within the set time period 

2. backlog, to measure resource capacity for the management of maintenance workload 

3. labour utilisation, to measure time spent by tradespeople on technical tasks as opposed

to administrative tasks.
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4. meantime to repair, measuring the time it takes to restore the function of an asset after 

failure by repairing or replacing the asset

5. meantime between failures measuring the interval of time during which an asset or 

component is performing its required function.

6. downtime vs available production time

7. incomplete schedules due to unavailability of machinery during planned maintenance

Figure 2.17: Work planning and control process for maintenance management (Pragma

Africa, 2019)

2.5 Research Gap

Manufacturing organisations are dependent on engineering plant and facilities to produce 

products, and both fall within physical assets. Efficiency, productivity, effectiveness and 

compliance are key in achieving desired results from both functions. Because of the same type 

of assets managed and skills used it, therefore, makes sense to re-organise the functions for 

maximum value. 

In the reviewed literature, there is no sufficient information on the integration of FM and AM 

functions. However, information on the use of the concept and principles of integration of 

related functions, in other industries, suggests that there is a high potential for improved 

productivity. This is why this research seeks to explore the relative advantages of integrating 

FM and PAM functions in the manufacturing industries.

Work planning and control process for maintenance managem

Africa, 2019)
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2.6 Summary

Manufacturing organisations across the globe are faced with a number of challenges requiring 

flexibility and adaptability on how these organisations are run. The industry in South Africa is 

continuing to decline, due to high costs of operation and skills shortage. Facilities management 

and physical asset management are important in the success of the organisations in this industry 

and have both evolved as value-adding services. Similarities exist in that both functions rely on 

people, process and technology to function optimally and follow similar work planning and 

control processes with PAM leading in best practices and standardisation. However, there is a 

gap in the concept of integration for these functions in literature. p o eg o o ese u c o s e u e.
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Chapter 3: Research methodology

This chapter provides an overview of the research method adopted, the population and method 

of selecting the sample used for the research. The data were collected using multiple 

instruments and analysed accordingly as well as highlighting observed limitations and how they 

were mitigated. 

3.1 Research method

The research methodology adapted is a mixed approach, combining quantitative and qualitative 

methodologies. This approach was considered most appropriate to address the subject of the 

research. The quantitative method was used to collect preliminary information, which provided 

a generic overview of the industry perception to the research questions and objectives. Through 

the preliminary information, it was easy to observe that the majority of manufacturing industries 

practice the existence of FM and PAM as an independent organisation. Very few industries 

have embraced the concept of integrating the two functions. The qualitative methodology was 

used to obtain salient information from respondents which provided detailed answers to the 

research questions and objectives. Respondents provided ideas on the benefits of integrating 

the FM and PAM functions, identifying some constraints and how to mitigated them. The 

instruments used for data collection include structured question survey, focus group and one-

on-one discussion. Basic quantitative and qualitative approaches were used for the respective 

data analysis.

3.2 Population and sample size 

The manufacturing industry in South Africa is very broad. Therefore, careful consideration was 

made to ensure wider coverage of the different manufacturing types. Sample representatives 

were drawn from two clusters of the industry; first, the manufacturing sector, and secondly, the 

industry practitioners and the academics. The chosen sample from the first cluster were the 

organisations involved in the production of bulk products for consumption by consumers 

(general public) or produce products that are used in other industry value chain. These industry 

types are those that are depended on facilities and plant equipment/machinery for the execution 

of their operations.  
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The selection span across 20 organisations, distributed as follows: automotive (4), fast-moving 

consumer goods (FMCG) (9), packaging (2), processed foods (4) and printing (1) within 

Gauteng Province in South Africa. The selection was based on easy accessibility to the 

organisations and only organisations with more than 150 employees were considered. 

Therefore, 50 professionals from this cluster of industries were invited to participate in an 

online survey, using Survey Monkey Audience platform (SurveyMonkey Inc, 2019) to answer 

ten (10) questions. The respondents include facilities and infrastructure engineers, middle and 

senior managers, and plant maintenance engineers. The selection from the second cluster were 

industry practitioners in both AM and FM, and academics the researcher met at the annual 

conference of the Southern African Asset Management Association (SAAMA), held in 

Stellenbosch. Here 19 participants were engaged in a focus group session for 45 minutes. The 

audience included head of facilities management, head of plant equipment, procurement 

manager, reliability engineers, maintenance managers, chief executive officer, infrastructure 

engineer and independent consultants within asset management. 

3.3 Data collection

The data collection was conducted between November 2018 and May 2019, in two stages. The 

first stage was from the manufacturing industries where 50 professionals from the 

manufacturing industries were invited to participate in a preliminary online survey. Secondly, 

during the annual conference of South African Asset Management Association, held in 

Stellenbosch, May 2019, a group of 19 people from academic, government, oil and gas, 

manufacturing, power utility and mining sector were pulled together in a focus group session. 

In the first phase of data collection, participants were invited to participate in the research 

exercise through email communication as shown in Figure 3.1. Those who accepted the 

invitation proceeded to the main page of the survey in Figure 3.2 and started interacting with 

the questions.
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Figure 3.1: Survey invitation email sent to participants

Figure 3.2: Opening page for survey once participant has accepted the link

Figure 3.1: Survey invitation email sent to participantsnotioatrvey invita email sent  e
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1. Do you have a Facilities Management department/division in your organisation?

�Yes

�No

2. If you answered yes, what is the size of the department/division? Please choose correct 

answer below.

�1 - 10 employees

�10 - 30 employees

�40+ employees

3. Do you have Facilities Management key performance indicators (KPI’s) clearly defined?

�Yes

�No

4. Do you have an Asset Management department/division in your organisation?

�Yes

�No

5. If you answered yes, what is the size of the department/division? Please choose correct 

answer below.

�1 - 10 employees

�10 - 30 employees

�40+ employees

6. Do you have Asset Management key performance indicators (KPI’s) clearly defined?

�Yes

�No

7. Are you aware that there is a Facilities Management ISO standard?

�Yes

�No
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8. Are you aware that there is an Asset Management ISO standard?

�Yes

�No

9. Do you believe Facilities Management and Asset Management business processes are 

similar?

�Yes

�No

�Maybe

10. Do you believe there is value in integrating Facilities Management and Asset 

Management?

�Yes

�No

Figure 3.3: Survey questions

During the focus group session, first, the research aim, objectives and the result from the 

preliminary survey was presented to the group, as summarised in Figure 3.4. After the 

presentation, participants were led in a systematic discussion of the following questions:  

1. Are there major similarities or differences in the functions of FM and PAM in the 

manufacturing industry?

2. What is the common rationale for operating FM and PAM separately in organisations?  

3. What are the possible advantages or disadvantages of integrating the two functions into 

one in the manufacturing industry?

4. Where are the cost savings potential if functions of FM and PAM in the manufacturing 

industry are integrated?

5. If integration is of value, what would it take for the industry to accept it as an operation 

strategy?  
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Figure 3.4: Preview of SAAMA Conference presentation 

3.4 Data analysis 

Data means nothing until it is analysed for human interpretation as information and knowledge.

Within the research space, the main objective of the data analysis is to derive insights which 

will contribute to knowledge or theory. This is achieved by combining perspectives from data 

collected and literature sources to form the outcome of the research. Albers (2017, p 215)

explains the goal of data analysis as “to reveal the underlying patterns, trends, and relationships 

of a study’s contextual situation”. Two methods of data collection were applied, namely; 

1. qualitative data collection in a form of focus group and conversations and its typical 

analysis involves the development of concepts and generalisation of statements through 

comparison of text, materials and cases (Flick, 2014). The analysis can take two forms

of focus, where the description of a phenomenon is the focus or comparison on

similarities and/or differences is the focus according to Flick (2014). The latter is 

applicable to this research.

2. quantitative data collection in a form of the preliminary survey, and it’s typically used

to find evidence in support of a hypothesis or to reject the hypothesis (Dudovskiy, 2019).

The analysis is commonly presented in numerical data that is then generalised (Research 

Guides, 2019) from either a descriptive or experimental data collection.

Data analysis of preliminary survey

A popular internet tool called Survey Monkey (Marra & Bogue, 2006) was used to collect the

data for a quantitative portion of the study, i.e. the preliminary survey. The tool was selected 

on the basis of 

- flexibility during set-up, in that one is able to design logic and test it 
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- accessibility as it only requires email addresses and internet for target population 

- user-friendliness and 

- cost-effectiveness and time-saving (Symonds, 2011). The free basic plan was used for 

the purpose of this research. 

Information on how the survey platform works is available on the link provided in Appendix

A.

Once the tool has been set up and participants were added as recipients, a bulk email was sent 

as shown in section 3.3. When the recipient received the email and clicked on the provided link, 

the clock (timer) started counting to show an individual average time of completion of the 

survey as shown in Figure 3.5.

Figure 3.5: Individual response dashboard of Survey Monkey

For each response completed, the Survey Monkey tool sent a notification to the survey creator

for analysis and automatically grouped and analysed the responses per question. Figure 3.6 

shows the available information tabs of the survey. The yellow highlighted tab is where data is 

analysed – this is pre-programmed at the back-end of the tool. The Survey Monkey software 

provides real time analysis of input from each and group of respondents within a regulated time 

interval. The display of the analysis of each respondent’s input continues until the end of the 

stipulated time allocated for participants’ response. The result is displayed as shown in Figure 

3.7. This is how the response to the ten questions in the preliminary survey where analysed. In 

this tab, the results are presented in a visual chart and a table as shown in Figure 3.7. 

Figure 3.6: Available information tabs of a survey in Survey Monkey

Figure 3.5: Individual response dashboard of Survey Monkey
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Figure 3.7: Response analysis dashboard of Survey Monkey

Data analysis of focus group

Following the preliminary survey which sought to understand target group’s organisational 

structure, awareness of facilities management and asset management and views about 

integration, a focus group data collection was used to further understand the relationships 

between FM and PAM by asking the following key questions: 

1. Are there major similarities or differences in the functions of FM and PAM in the 

manufacturing industry?

2. What is the common rationale for operating FM and PAM separately in organisations?  

3. What are the possible advantages or disadvantages of integrating the two functions into 

one in the manufacturing industry?

4. Where are the cost savings potential if functions of FM and PAM in the manufacturing 

industry are integrated?

5. If integration is of value, what would it take for the industry to accept it as an operation 

strategy?  

The analysis of the qualitative data collected during the focus group session followed the

principle of content analysis (Methods Map, 2019) where the ideas generated from each 

Figure 3.7: Response analysis dashboard of Survey Monkey
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participant were first collated, then compared with the information from other participants 

through which themes were developed, as answers to the research questions.

3.5 Validity and reliability 

The issue of the validity of data and reliability of procedure are central in any research exercise 

(Ihantola & Kihn, 2011; Yin, 2014). Therefore, the source of data, method(s) of collection and 

instruments used for the collection of data are influenced, significantly by the selected 

population and sample for the research. In this regard, the population and sample for this 

research were drawn from manufacturing industries which adequately cut across the different 

clusters of manufacturing industries in South Africa. The participants in the process of data 

collection were active hands in the industries, professional bodies and the academia. The quality 

of participants provides the guarantee that the information collected is reliable. 

The mixed-method (combining qualitative and quantitative approach) was used for both data 

collection and in the execution of the research exercise. The synthesis of the information 

collected through the preliminary survey (quantitative approach) was correlated with the 

qualitative information collected through the focus group session, in a type of triangulation of 

information (Flick, 2018). This approach assists in validating the data collected, ensure the 

reliability of the process and enables other researchers to replicate the process (Golafshani 2003 

& Flick 2004). 

3.6 Research limitations 

The findings of this study should be interpreted in light of the following limitations: 

Lack of previous studies within this area:

- although there is enough literature about FM and PAM, there is limited literature and 

industry examples within South Africa, on the practice of the integration of the functions 

of FM and PAM and this presented challenges in terms of reference. 

Data limitation:

- data collection was limited to five types of manufacturing, which were chosen on the 

basis of practicality and accessibility.

- sample participants were basically engineers, professionals (consultants, industry and 

academia) who can be classified as tactical leaders and factory floor supervisors 
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(operational leaders) with very few senior management and middle management level, 

with very few senior management

- against the background of the limitations of data set, any attempt to generalise the 

results from this research, for industry application requires effective contextualisation.

3.7 Summary

Mixed methods technique was applied, whereby quantitative method was used to collect 

preliminary information and focus group used for the qualitative data. To ensure wider coverage 

of the manufacturing industry, a sample profile of manufacturing categories such as FMCG, 

printing, packaging and automotive was part of the population. A total of 20 companies with a

headcount of 150+ and 50 professionals were selected for the preliminary survey.  In addition,

a wider audience from different industries as part of the focus group session as SAAMA 

conference where the topic sparked robust discussions during and after the session, suggesting 

it to be a contentious issue from both FM and AM communities. The analysis of the data started 

with quantitative data from which further questionnaires were drafted for further probing at a 

focus group session. The research has limitations, the first being the limited literature on the 

subject and second, being the fact that data collection was limited to a few manufacturing 

disciplines and roles due to practicalities and time constraints.  
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Chapter 4: Findings and analysis

In this chapter, an overview of the research purpose, data collection, analysis and findings of 

the results are presented. The findings and analysis are split into the respective methods of data 

collection and a summary provided at the end.  

4.1 Background

Many organisations view PAM and FM differently with separate budgets and teams even 

though they are both critical in ensuring that assets and facilities of the business are looked after 

in a systematic approach to enable the organisation to reach its objectives. 

The purpose of this research is to explore ways in which Physical Asset Management (PAM) 

and Facilities Management (FM) can be integrated to bring value and benefits to the 

manufacturing industry, which is currently struggling in South Africa. The efforts are hoped to

boost profitability for the manufacturing sector, and subsequently save jobs. The following key 

questions were formulated as the research guideline: 

- What are the impacts of Facilities Management to manufacturing industries?

- How does the practice of Physical Asset Management help to improve the productivity 

of the manufacturing industry?

- What values can be derived by manufacturing organizations if the functions of FM and 

PAM are integrated?

These main questions were further explored, in efforts to gain insights on the management of 

facilities and asset management within the manufacturing industry, such as the structure and 

staff, key performance indicators, awareness on international standards and opinions on 

integration. The results are presented in Section 4.2. 

4.2 Research findings

This findings section is split into quantitative, where preliminary survey results are presented 

and qualitative, where focus group results are presented – using content analysis. 

Findings of preliminary survey

The purpose of the preliminary survey was to explore the understanding and practice of PAM 

and FM in the manufacturing industries in South Africa. An online, real-time instrument, the 
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‘Survey Monkey” was used to collect the quantitative data. On average, Survey Monkey 

respondents spent an average time of 2 minutes, 8 seconds to answer the questions. 16 of 50

participants, [about 32%] completed the survey in full by answering all ten questions.

Responses to the questions were then grouped into sets and the findings are presented here. 

Each set of question and answer is displayed in bar chart [as shown in figure 4.1] and followed 

by a description of findings. A table of results is also provided Appendix C. 
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Figure 4.1: Set 1 questionsFigure 4.1: Set 1 questions
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Figure 4.2: Set 2 questionsFigure 4.2: Set 2 questionsonsqu t2t 2S24F
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Questions one to four were mainly about understanding organisational structure for FM and AM and the sizes of the departments within the same 

organisation. 

Responses for FM

- 62.50% said they have FM department while 37.50% answered no. 

- 68.75% of those who have FM department indicated to have 1- 10 staff, 12.50% indicated to have a 10-30 staff and 18.75% indicated to 

have a staff of more than 40.  

Responses for PAM

- 68.75% said they have AM department while 31.25% answered no. 

- 68.75% of those who have AM department indicated to have 1- 10 staff, 18.75% indicated to have a 10-30 staff and 12.50% indicated to have 

a staff of more than 40.  
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ent while 31.25% answered no.

rtment indicated to have 1 10 staff, 18.75% indicated to have a 100 staff, 1e 1- 10 staff, 18.75%

25% answere

0



www.manaraa.com

54



www.manaraa.com

55

Figure 4.3: Set 3 questions

On clearly defined KPIs questions for FM and AM departments, more than 50% answered ‘No’ for FM and ‘Yes’ for AM

Responses for FM

- 56.25% said they do not have clearly defined KPI while 43.75% answered Yes. 

Responses for PAM

- 56.25% said they have clearly defined KPI while 43.75% answered No

Figure 4.3: Set 3 questions

M and AM departments, more than 50% answered ‘No’ for FM an
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Figure 4.4: Set 4 questions

On awareness questions, respondents’ awareness of ISO standard for FM is low at 38%, compared to the overwhelming awareness for AM at 

over 70%. 

Responses for FM

- 62.50% said they are not aware of ISO standard while 37.50% answered Yes. 

Responses for PAM

Figure 4.4: Set 4 questions

wareness of ISO standard for FM is low at 38%, compared to the o
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- 75% said they are aware of ISO standard while 25% answered No. 
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Figure 4.5: Set 5 questions

On similarity question about FM and PAM business processes, i.e. how tasks are generally carried out for FM and AM, the majority answered ‘No’ 

followed by ‘Maybe’ and ‘Yes’ [25% answered Yes, 43.75% answered No and 31.25% answered Maybe]. The same question was posed to 

delegates at the SAAMA conference which took place in May 2019 at Stellenbosch via a live Mentimeter platform and 72% answered ‘Yes’ while 

17% answered ‘No’ and 11% answered ‘Maybe’ as shown in Figure 4.6 below. Regarding integration, 87.50% answered Yes while 12.50% 

answered No from Survey Monkey.  63% of focus group answered ‘Yes’, followed by 21% who answered ‘Maybe’ and 16% with a definite ‘No’ 

as shown in Figure 4.6. 

Figure 4.5: Set 5 questions

AM business processes, i.e. how tasks are generally carried out for F
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Do you believe FM and AM business processes are similar?                    Do you believe there is value in integrating FM and AM?

Figure 4.6: Set 6 questions (SAAMA conference)Figure 4.6: Set 6 questions (SAAMA conference)Set 6 AMA4.6: Set 6 questions (SAAMA confre 4 6: Set 66 questions (SAAMA confer
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Findings and analysis of focus group 

Since the majority of the participants in the preliminary survey, as well as participants from the 

SAAMA conference, were in the affirmative that there were benefits in integrating the functions 

of FM and PAM, a focus group (FG) session was conducted for five participants, selected from 

the SAAMA respondents. The FG session was set up to address the encapsulating questions 

developed from the outcome of the quantitative stages of data collection. The analysis of the 

outcome of the FG session followed the principles of content analysis, as shown in appendix 

A. The discussions and summary of responses captured were analysed in order to identify 

themes suitable for each question, as shown in the table below 4.1.  

Table 4.1: Summary of the analysis of the focus group session

S/No Question Theme

1 What are the major similarities or differences in the functions of 

FM and PAM in the manufacturing industry?

Skill concern and 

approach 

2 What is the common rationale for operating FM and PAM 

separately in organisations?

Historical perception 

and traditional practice 

3 What are the possible advantages or disadvantages of integrating 

the two functions into one in the manufacturing industry?

Integration requires

strategic thinking

4 Where are the cost savings potential if functions of FM and PAM 

in the manufacturing industry are integrated?

Improvement in 

processes, people and 

product 

5 If integration is of value, what would it take for the industry to 

accept it as an operation strategy?  

Re-orientation and 

adopting industry best 

practices

4.3 Test for validity and reliability

The data for this research was collected from three different sources of the credible participant, 

at the industry level, professional practitioners and academia, in a sort of triangulation of 

information. The analysis of response showed a correlation of opinion in support of the research 

aim that there are benefits in the integration of the functions of FM and PAM in the 

manufacturing industry. 
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4.4 Summary 

PAM and FM are often separated with different budgets and teams even though they are both 

critical in ensuring that assets and facilities of the business are looked after. The purpose of this 

research is to explore ways in which Physical Asset Management (PAM) and Facilities 

Management (FM) can be integrated to bring value and benefits to the manufacturing industry.  

Three main research questions were formulated, and preliminary survey and focus group were 

utilised to gain insights on the management of facilities and asset management within the 

manufacturing industry and also to seek integration opportunities. 16 responses to the online 

survey were received, and 5 responses for the focus group analysed using content analysis 

method. The summary of the outcome of the FG session was presented in a table with 

appropriate themes.
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Chapter 5: Discussions on findings

This chapter discusses the findings summarised in Chapter 4. The background of the study is 

provided, followed by preliminary survey findings and focus group findings discussion in a 

mixed approach. The summary is provided at the end highlighting the main points of the 

discussion compared to best practices gleaned from the literature.

5.1 Background 

The manufacturing industry is challenged with a high cost of production, shrinking market share 

and ‘war’ for talent as critical skills are slowly diminishing while manufacturing complexities 

from technology and regulations perspectives are increasing at a rapid rate. Flexibility and 

adaptability are key ingredients for the industry while operational efficiencies are crucial in 

sustaining business as capital is scarce. 

Proper management of facilities and plant equipment (production assets) is important, however,

these two functions are treated differently and managed separately despite having a similar 

scope of operations, to some extent. Some of the observable deficiencies in operating PAM and 

FM separately are excessive manufacturing or factory overheads in staff salaries, supplies, use 

of contractors and counterproductive processes due to lack of alignment between departments 

or functions.

The purpose of this research is to explore ways in which Physical Asset Management (PAM) 

and Facilities Management (FM) can be integrated to bring value and benefits to the 

manufacturing industry, which is currently struggling in South Africa.

5.2 Preliminary survey discussion

The purpose of the preliminary survey was to explore the understanding and practice of PAM 

and FM in the manufacturing industries in South Africa while the focus group provided ideas 

on the benefits of integrating the FM and PAM functions, identifying some constraints and how 

to mitigated them. Key findings from the data are discussed below. 

Organisational structure 

On questions related to the structure and sizes of FM and PAM departments, majority of the 

participants (63% and 69%) indicated that they have either the FM or PAM department and in 

many of the manufacturing industries, the have both departments. The FM and PAM 
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departments have as small as ten personnel and as large 40 and more. This question of the size 

of employees within the departments was asked in order to understand to what extent the

organisations insource or outsource full or part of the operations. 68.75% of the respondents 

indicated up to 10 staff headcounts for FM and AM, and this could mean that most part of the 

scope is outsourced to contractors.

Interestingly, between 33% and 39 % of the respondents suggest that they do not have FM or 

AM department, this is odd for manufacturing organisations with the size of 150+ employees. 

It is possible that the departments exist, except that they operate or are known by different 

names. In the studied literature and companies, (physical) asset management is also referred to 

as equipment or plant maintenance (Cooke, 2003) or just maintenance, and facilities 

management, referred to as utilities management, real estate or property management, or 

building maintenance (Allen, 1993; Chanter & Swallow, 2007). Despite the existence or 

practice of the two functions for decades, it is only recently (2014 and 2018) that PAM and FM 

are elevated at international level through ISO 55000 and ISO 41000 when the standards were 

published (ISO 55000:2014, 2014; ISO 41001:2018, 2018). The different priority levels 

between FM and PAM are also confirmed by focus group discussion, whereby the historical 

perception of associating FM function with cost rather than value has led to the functions being 

operated separately. While the majority of respondents has indicated to be in favour of 

integration, 12.50% does differ.  This finding could be attributed to the lack of understanding 

or exposure between the two functions. Education, through classroom training or on the job 

training through rotation can add value in removing the barriers between these functions. 

Key performance indicators for FM and PAM functions

The studied literature (Frost & Sullivan, 2015; IBM, 2007) indicates that FM and PAM concepts 

started during the same period, as demonstrated by Figures 2.2 and 2.7 in Chapter 2. However, 

from the results, PAM proves to be at the forefront with clearly defined objectives in 

comparison to FM. The preliminary survey results revealed that more than 50% of respondent 

have well defined KPIs, suggesting that PAM is prioritised and probably a discussion at senior 

management. This is expected because firstly, the successful production output of any 

manufacturing facility or plant depends on the availability and reliability of plant or production 

equipment, which are achieved through proper maintenance (Al-Mutairi et al; 2015). Secondly, 

a body of knowledge on Physical Asset Management has been in existence for more than three 

decades and formalised through ISO from which best practices and key performance areas were 
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developed (ISO 55000, 2014). Some of the typical KPIs measured to improve availability and 

reliability of machines through preventive maintenance are shown in Table 5.1, measured 

month by month against a set target and supporting the findings, where PAM’s is observed 

being at an advanced stage on KPIs within the studied organisation. 

However, plant equipment alone cannot meet business objectives, it is important that the two 

functions (FM and PAM) are elevated to the same level, as one cannot do without the other.

The existence of PAM’s developed KPAs and methodologies provides FM with an opportunity 

to re-organise itself, as there are found to be overlaps on work planning and control and the 

typical measures as discussed in section 2.4.1.2.

Table 5.1: Typical KPI for physical asset management department (Pragma, 2019)

Integration 

Integration is one of the business words with different meanings, depending on the context. For 

the purpose of this research, the definition is confined to combining two or more functions in 

order to be more productive. During the study of meanings for facilities management and 

physical asset management, whereby FM is defined as “an enabler of sustainable enterprise 

performance through the whole life management of productive workplaces and effective 

business support services” (SAFMA, 2019) and PAM as "the coordinated activity of an 

organisation to realize value from assets." (ISO 55000, 2014) and also as 

“the management of fixed or non-current assets such as equipment and plant” (Hastings, 2010).

Similarities and the topic of integration became apparent because of the nature of assets and 

facilities used in the manufacturing industry. At a component level, ISO 55000 (2014) defines 

an asset as "an item, thing or entity that has potential or actual value to an organisation" while

facility is defined as “something that is built, installed, or established to serve a particular 

purpose”; according to Meriam Webster Dictionary (2019) or “an equipment provided for a 

particular purpose” (Oxford Learner's Dictionary, 2019). From these definitions, it can be 

concluded that an asset or a facility in the manufacturing context is a physical item of value to

ation 
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the organisations with a life cycle to be managed. To understand the management and value of 

these ‘items’ to organisations, a literature study was conducted, from which similarities 

between FM and AM emerged as:

- terminologies and objectives; where productivity, compliance and return on investment 

are the main objectives for manufacturing companies

- work order processes; in the manner in which technical work orders are planned and 

carried out

- type of technology used; in that both FM and AM depend on computerised programs to 

function effectively

- key performance areas measured such as availability, health and safety, reliability and 

efficiency (productivity) and last but not least 

- stakeholder satisfaction to meet internal and external customer needs. 

What also became evident is that both functions have a significant role to play at three different 

levels within organisations; namely; (Chanter & Swallow, 2007; Woodhouse, 2006; Leeuwen, 

2018)

- strategic level; ensuring alignment of assets and workplace productivity to organisation 

objectives, 

- tactical level; defining plans and methods to achieve organisation objectives and 

- operational level; managing the day to day activities in order to improve end-user 

productivity and customer’s satisfaction (in FM) and asset performance (in PAM) safely 

and cost-effectively in both functions.

The preliminary survey results supported the idea of integration for FM and AM functions by 

an overwhelming majority of 88%. However, 43.75% and 31.25% answered no and maybe 

respectively to the question on business process similarity, that is nearly 73% of uncertainty.

This uncertainty prompted the focus group discussion to seek clarity. It is likely that the

acceptance to integration could also be attributed to the general value perceived by any 

integration process within organisations, where integration translates to efficiency and 

effectiveness. 
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5.3 Focus group session

Following the preliminary survey which was sought to understand target group’s organisational 

structure, awareness of facilities management and asset management and views about 

integration, a focus group data collection was used to further understand the relationships 

between FM and PAM, and seek clarity on some of the conflicting answers. The analysis 

followed the principle of content analysis where ideas generated from each participant were 

first collated, then suitable themes were developed. Five themes emerged from the analysis (as 

shown in Table 4.1) and are discussed below. 

Skill concern and approach

The preliminary survey results indicated mixed opinions regarding similarities on business 

process question, where 43.75% and 31.25% answered no and maybe respectively and 25% 

answered yes. To understand this further, in the focus group session, the subject of the 

similarities and differences between FM and PAM, was one of the questions discussed. This 

question is important because, until the differences and similarities in function between FM and 

PAM are understood, discussion on the subject of integration may not achieve its desired 

objectives. 

The key differences observed by members of the FG session were in terms of:

- Scope: In practice, FM is broader than the management of technical assets, which is the 

focus of PAM, to include buildings and ground, which can be classified as hard or soft 

FM. FM is also responsible for services that ensure a warm and positive feeling of 

employees and guests (Kok, Mobach, & Omta, 2011)

- Focus and approach of work: Generally, rudimentary practices of FM, is reactive while 

PAM is proactive through its LCC and engineering methodology

The areas of similarities centred on the type of assets or facilities being managed and skills set

required. Technically, in the manufacturing industry, asset refers to the machines of production, 

while facilities refer to the envelope housing the machines (building fabrics), compartments 

(offices and other ancillary fixtures necessary for the comfort of employees for the execution 

of the core functions of the industry). The objectives of these two organs of the industry are to 

execute their functions in the most cost-effective manner in order to achieve the strategic 

objectives of the industry; meeting production targets and profitability. No doubt, managing 

these diverse functions requires appropriate skill sets at the strategic, tactical and operational 
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levels of leadership. Therefore, the difference and similarities of FM and PAM have been aptly 

described by the theme skill, concern and approach.

Historical perception and traditional practice

The historical perception of the practice of FM and PAM influences the recognition accorded 

to the two functions in any organisation, including manufacturing industries. Initially, 

maintenance department, which is progressively expanding and upgrading its performance to 

be known and called FM unit/department, were seen as units of an organisation that provides 

reactive services, which is expensive (Cooke, 2003; Alsyouf, 2006; IBM, 2018). Generally, 

facilities and facilities management are the second largest cost component, after staff salaries 

in any organisation (Booty, 2006 as cited by Kok, et al., 2011). However, FM is gradually 

becoming a value-added service unit by adopting modern management techniques and 

performance measurement tools (Kulatunga et al, 2005).

Industry practitioners within these two sides of the divide would like to maintain their 

traditional domain. Those who have risen to the strategic levels of leadership will not encourage 

the idea of integrating the two functions, because no one would like to be subordinate to the 

other. However, the arguments for operating the two functions begins to lose credibility when 

the net effects of the wastes due to the duplication of resources (Men, Materials and Money), 

are analysed and tabled before senior management.

Integration require strategic thinking

The outcome of the preliminary data collection revealed that there are significant similarities 

between FM and PAM. The key objective of FM is to provide suitable support services which 

will enable the organisation to carry out its core functions. Similarly, the objective of PAM is 

to ensure machine reliability and availability in order to maintain steady productions. Therefore, 

integrating these two functions require strategic thinking, long-term planning, re-orientation of 

the personnel of the two functions and creating the atmosphere of collaborations. The benefits 

of integrating the two functions are whatever investment in the process and practice of 

integration.

Improvement in processes, people and product

The focus group session opined that a well thought out integration of FM and PAM, will 

eliminate waste, reduce overhead cost, improve operational efficiencies, production output and 

cilities management are the second largest cost component, af
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profit. It encourages innovation which is the hallmark of the new revolution in modern 

manufacturing industries; shifting emphases from being labour-intensive to technology-

intensive where the use of mechanisation and automation is increasing (Alsyouf, 2006). Due to 

the scarcity of capital, organisations are challenged with restructuring to meet their market 

demands for cheap but quality products with quick turnaround time. Therefore, any 

improvements in processes or people in terms of re-skilling to achieve more will contribute to 

profitability, and allow organisations to invest in innovations through research and development 

for better products.

Some of the benefits observed during analysis include cost-saving opportunities in people, 

processes, technology as demonstrated by Figure 2.1 and Figure 2.8. The opportunities for 

savings are in: 

- human resourcing by cutting overheads expenses and upskilling of personnel

- business process streamlining through the centralised approach to work planning and 

control, leveraging on industry best practices 

- software optimisation (EAMS/CMMS) through the use of a single system, as opposed to 

multiple software

Therefore, effective integration reduces the risk and length of downtime, improve productivity 

and profitability. 

Re-orientation and adopting industry best practices

Re-orientation of FM and AM operatives is important, and should start with an understating 

that “a failure in equipment or facilities not only results in loss of productivity, but also in a loss 

of timely services to customers, and may even lead to safety and environmental problems which 

destroy the company image” (Alsyouf, 2006). A well thought out integration strategy could 

reward the manufacturing industry with benefits such as 

- access to the right skills through a shared services model 

- improved customer experiences internally and externally through improved reliability 

of machines and better products 

- better profits, enabling investment in research and development

- improved revenue base allowing the organisation to invest in corporate social 

responsibilities (CSR) and respond to government initiatives
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All of which will ultimately help the industry to survive its challenges, improve the bottom line, 

raise enough capital to rebuild the industry and subsequently reduce unemployment, inequality 

and poverty in South Africa. 

5.4 Summary

The rising costs of production for manufacturing industry have dire consequences for the South 

African economy. More cost-cutting initiatives to achieve operational efficiencies need to be 

done for the survival of the industry. The research seeks to find ways in which Physical Asset 

Management (PAM) and Facilities Management (FM) can be integrated to bring value and 

benefits to the manufacturing industry. Five themes emerged which provide organisations with

opportunities to integrate their FM and AM functions. The primary and immediate cost savings 

benefits lie in human resources, business processes, and software optimisation while secondary 

benefits include skilled personnel, improved customer experience through better and quality 

products, and funding for industry and government initiatives to improve the economy and 

livelihood of the majority of people living in South Africa. 

manufacturing industry. Five themes emerged which provide or

integrate their FM and AM functions. The primary and immed

uman resources, business processes, and software optimisation 

skilled personnel, improved customer experience through be

unding for industry and government initiatives to improve th

e majority of people living in South Africa. 

ind

f ppeople livin frica. f if l li i

and gover to imment initir ind nnr mer

us

s

cudimprove omer expst



www.manaraa.com

70

Chapter 6: Conclusions and recommendations

This chapter brings together the collection of efforts of the research to advocate for the 

integration of the function of FM and PAM in the manufacturing industries, because of the 

perceived benefits. 

6.1 Background

Organisations across the globe are under pressure to realise the value of their assets, and for the 

asset-intensive organisations whose primary objective is to produce products, the challenge is 

even greater. For these organisations, maximising the value of their assets means a continual 

improvement on the performance of their production assets while keeping up with the changing 

regulations for manufactured products, advancing technology and increased competition. In 

South Africa, the manufacturing industry is faced with three main challenges; high cost of 

production, shrinking market share and ‘war’ for talent as critical skills are slowly diminishing. 

At the same time, complexities from technology such as Artificial Intelligence (AI) and Internet 

of Things (IoT) are disrupting the industry and regulations are increasing at a rapid rate.

All of these changes must be managed through proper infrastructure and skills in a coordinated 

approach, adding on as costs. However, if areas of optimisation are identified and implemented, 

capital can be one of the benefits realised from the initiatives. One of the optimisation 

opportunities exists in Facilities Management and Physical Asset Management, which are 

critical within manufacturing organisations, without them organisations would not be able to 

reach their objectives. Sadly, the functions do not receive the same appreciation and attention 

as enjoyed by other functions such as production, supply chain, quality, and finance - all of 

which make it to the boardroom agenda items. 

The research methodology adapted is a mixed approach, combining quantitative and qualitative 

methodologies. Quantitative method was used to find evidence in support of the hypothesis (or 

to reject it) through structured questionnaires via an online survey. The results supported the 

hypothesis and allowed for the second round of qualitative data collection, through focus group 

to proceed. The analysis of the qualitative method followed the principle of content analysis

where themes were developed for discussion.
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� Conclusions from the findings

The literature study and findings have substantiated the important role of Facilities 

Management and Physical Asset Management functions within manufacturing organisations, 

where availability and reliability of assets and facilities have a direct impact on the productivity 

of the plant and success of the organisation. Proactive planning on maintenance and 

coordination with clear KPIs from both functions is critical to achieve desired assets or facilities 

performance. The findings and analysis also revealed the existence of FM and PAM as parallel 

functions, with PAM leading in terms of KPIs, asset management best practices, standardisation 

and methodologies such as DMAIC, LCC, RCM and RCA. Historical perception is identified 

as the reason these functions are operated in parallel despite their undisputable similar scope of 

assets and skills requirements, subsequently creating a knowledge gap and counterproductive 

processes between the functions. The industry needs to re-organise its approach to FM and 

PAM. 

� Recommendations

The consolidated results indicate a consensus towards an integration of FM and AM, with 

careful consideration - recognising the differences, similarities and their uniqueness. The 

integration will provide manufacturing industries with bottom-line value add, mainly through 

streamlining of processes, optimisation of computerised systems, upskilling and sharing of 

human resources. Therefore, a collaborative integration type is proposed as represented in

Figure 6.1.

Figure 6.1: Proposed integration model
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side of the circle. On the other hand, there are also hard services comprising of technical assets 

within FM such as HVAC, requiring certain skills set and level of education which are also 

prerequisites for maintenance management team within AM. The work management process 

for this can then be in the shadow area of the circles, which is where the opportunity for 

efficiency exist. This can be achieved by combining the functions as shown in Figure 6.2 to

facilitate better planning and skills sharing from the cross-functional teams. 

Figure 6.2: Proposed Facilities and Assets Management Structure

Awareness of core functions and objectives of FM and PAM is strongly recommended as a start 

to gain buy-in from stakeholders. 

� Future research 

Although integration of functions or departments is a common practice in public and private 

organisations, there is no evidence of integrated FM and PAM or the appetite of this concept 

from the studied literature to date. Positive feedback of participants should be the foundation 

for future research, which will contribute immensely to the literature gap on the topic.

More work should be done needed to determine the financial links (quantifying the initiatives 

to Rands and cents) of FM and PAM to the organisation’s performance in efforts to attract the 

attention and support of executives. The research should also focus on the type of integration, 

i.e. if it is AM integrated into FM or FM integrated into AM as depicted in Figure 6.3 and 

guidelines on what a strategic integration should look like. 
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The longitudinal study is also proposed for those who participated in the study to assess the

impact of this study in their workplaces. Example, would they continue working the way they 

have been, in silos? Or are they truly open to the idea of integration and see value in it? Lastly, 

studies on organisations that have tried integration of FM and PAM should also be conducted, 

focusing on their successes and failures to develop a robust FM and PAM integration models. 

Figure 6.3.: Types of integration for future work studies

6.2 Summary 

The literature study and findings have substantiated the important role of Facilities 

Management and Physical Asset Management functions within manufacturing organisations, 

where availability and reliability of assets and facilities have a direct impact on the productivity 

of the plant and success of the organisation. Due to uniqueness of scope to some extent, a 

collaborative type of integration is proposed, with clear boundaries and proposed for future 

studies.
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Appendix A: Additional information on Survey Monkey 

Home page of Survey Monkey: https://www.surveymonkey.com

Video on how to create a survey: https://www.youtube.com/watch?v=7xdCDJxxoRk

Overview of Survey Monkey: https://www.surveymonkey.com/mp/take-a-tour-

2/?utm_expid=.tSzOnORwTpSzOdV38DlebA.1&utm_referrer=https%3A%2F%2Fwww.goo

gle.com%2F
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Appendix B: Table for reporting focus group session

A. Question B. Vertical analysis (summary of each respondent to each question) C. Horizontal 

analysis (Summary 

of all respondents 

to each question)

D. Theme

Respond’t 1 Respond’t 2 Respond’t 3 Respond’t 4 Respond’t 5

1.What are the 

major 

similarities or 

differences in 

the functions of 

FM and PAM in 

the

manufacturing 

industry?

Similarity in 

skills set for type 

of assets 

managed and 

maintenance 

work 

Difference 

in scope of 

work, e.g 

FM has 

large scope 

of soft 

services 

which 

require 

different 

type of 

personnel 

Both are 

concerned 

with triple p 

(3P) – people, 

planet and 

profit

Facilities 

management 

is less 

concerned 

about life-

cycle 

costing 

while PAM 

incorporates 

LCC in 

planning

FM is a support 

function; PAM 

is a critical 

function of 

which 

production of 

products is 

depended on

availability of 

equipment 

Similarities are in: 

the same skill set, 

assets, and impact 

of 3Ps to business. 

Differences are: 

FM a concern with 

maintenance and 

AM focuses on 

LCC

Skill concern 

and approach

2.What is the 

common 

rationale for 

operating FM 

and PAM 

Traditional set up 

of businesses 

where FM was 

regarded a 

FM seen as 

a cost 

rather than 

value-

adding 

Machine 

complexity 

fast-tracked 

development 

of PAM  

FM confined to 

soft services, seen 

as a cost and non-

value add function; 

while PAM is seen 

Historical 

perception 

and 

traditional 

practice 

Difference 

in scope of 

work, e.g 

FM has

large scope

of soft 

services

which

require 

different 

type of 

personnel

Both are

concerned 

with triple p 

(3P) – people,

planet and 

profit

Facilities

management 

is less

concerned 

about life-

cycle

costing

while PAM

incorporates 

LCC in

planning

FM is a support 

function; PAM

is a critical

function of 

which

production of 

products is

depended on

availability of 

equipment 

FM seen as Machine

gpplanningan

C innCCLCL

p

le while

osting

hil

ppprofit prod

whichife-planet andpepeop and hichabout life-pe

s 

coP) – people ncerned on
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separately in 

organisations? 

support soft 

service

service and 

hence it 

reports to 

finance 

to focus on 

machine reliability

3.What are the 

possible 

advantages or 

disadvantages 

of integrating 

the two 

functions into 

one in a 

manufacturing 

industry?

Disadvantage is 

scope of FM 

which is larger 

than PAM, where 

FM is soft and 

hard 

services/technical 

and integration 

should be well 

thought to ensure 

a sound balance

FM is the 

brand and 

image of 

the

business, 

right skills 

set and 

attitude 

should be 

centre of 

the

integration 

Improvement 

in control of 

statutory and 

regulatory 

requirements 

such as 

Health, 

Safety, 

Security and 

Environmental 

(HSSE),

Better 

business 

decisions 

making on 

investments 

and support 

required

Integration 

require 

strategic 

thinking

reports to 

finance 

FM is the

brand and 

image of 

the

business,

right skills

set and 

attitude 

should be

centre of 

the

integration 

Improvement 

in control of 

statutory and 

regulatory 

quirements 

such as

Health,

Safety, 

Security and 

Environmental 

(HSSE),

Better

business

decisions

making on

r investments

and support 

required

HS(H SE)SES(

iE

uri dnayy

irequi

as pport 

require

requireme ments

g

t

g y

i

tory making onm

u

de

b

utory and isionsec
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4.Where are the 

cost savings 

potential if 

functions of FM 

and PAM in the 

manufacturing 

industry are 

integrated?

Savings can be 

gained from 

contractor 

appointments and 

personnel 

recruitment and 

training 

Use of 

single 

software to 

carry out 

functions 

and central 

office to 

coordinate 

work

Leverage of 

PAM best 

practices 

through the 

Do-Check-Act 

(PDCA) can 

be the culture

ultimately 

saving on 

operational 

and capital 

costs.

Improved 

processes in 

contractor 

selections, 

Recruitment of 

single set of 

personnel, 

Use of single 

software, and 

Application of 

industry best 

practices 

Improvement 

in processes, 

people and 

product 

5.If integration 

is of value, what 

would it take 

for industry to 

accept it as an 

operation 

strategy?  

FM cannot be 

seen as a subset 

of PAM; 

therefore, it 

should take the 

lead. Without a 

facility there is 

no manufacturing 

plant

PAM 

concepts 

are broader 

and have 

been tested 

over time, 

value is in 

PAM 

ISO should be 

the lead for 

the integration

for better 

alignment 

Re-

orientation 

of FM and 

PAM 

personnel;

Cost benefit 

analysis

Identification of 

duplication of 

personnel;

Use of standard 

software that 

integrates 

FM&PAM 

(CMMS)

Re-orientation of 

FM&PAM 

operatives

Do cost-benefit 

analysis

Adopt suitable 

industry best 

practice software 

Re-

orientation 

and adopting 

industry best 

practices

software to 

carry out 

functions 

and central 

office to 

coordinate 

work

practices

through the 

Do-Check-Act 

(PDCA) can 

be the culture

ultimately 

saving on

operational 

and capital 

costs.

PAM

concepts

are broader 

and have 

been tested 

ISO should be 

the lead for 

the integration

sh be

for better 

alignment 

Re-

orientation 

of FM and 

PAM

personnel;

Identification of 

duplication of 

personnel;

Use of standard 

software that 

ersM andheth pf FM andoonintegrati dMfii

o ifh l d f d lh

O sh e-ReRbed ulou R

ationa

al

saving on

y

i

a ately ate 

he culture



www.manaraa.com

83

taking the 

lead

and standard 

(CMMS, ISO)
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Appendix C: Table for reporting survey responses 

S/No Research question N Response

Yes % No % Maybe % 1-9 employees 10-39
employees

40+ 
employees

1 Do you have a Facilities 
Management department/division 
in your organisation?

16 62.50 37.50

2 If you answered yes, what is the 
size of the department/division? 

16 68.75 12.50 18.75

3 Do you have an Asset 
Management department/division 

in your organisation?

16 68.75 31.25

4 If you answered yes, what is the 
size of the department/division?

16 68.75 18.75 12.50

5 Do you have Facilities 
Management key performance 
indicators (KPI’s) clearly 
defined?

16 43.75 56.25

6 Do you have Asset Management 
key performance indicators 
(KPI’s) clearly defined?

16 56.25 43.75

56.25

N Response

Yes % No % Maybe % 1-9 employee

vision
16 62.50 37.50

the 
on? 

16 68.75

vision
16 68.75 31.25

the 
on?

16 68.75

ce 
16 43.75343 56575

31.25

68

507
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7 Are you aware that there is a 
Facilities Management ISO 
standard?

37.50 62.50

8 Are you aware that there is an 
Asset Management ISO standard?

75 25

9 Do you believe Facilities 
Management and Asset 
Management business processes 
are similar?

25 43.75 31.25

10 Do you believe there is value in 
integrating Facilities Management 
and Asset Management?

87.50 12.50

n 
dard?

75 25

sses 

25 43.75 31.25

e in 
ement 

87 50 12.50887.50

7
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