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ABSTRACT 

It is widely recognised that the 4th industrial revolution (4th IR) will have an impact on job 

profiles and will require new approaches on human resources management and planning. 

The main challenge in the 4th IR context is to avoid technological unemployment and as such 

human capital investment (HCI) planning is crucial. Business leaders across all industries 

are called to formulate comprehensive human capital investment strategies ready to meet 

the challenges of the 4th IR while ensuring efficiency and avoiding technological 

unemployment.  

 

This study developed a framework that managers and strategists at National Statistics 

Offices (NSO) of the Southern Africa Customs Union (SACU) region can use to amplify 

human capital investment plans for the 4th IR era. In designing this framework, the study 

followed a qualitative research approach with semi-structured interviews being conducted 

with experts in the field of official statistics and the data revolution.  

 

The study presented the qualitative findings in reference to the existing literature. The results 

were analysed alongside the related literature review to identify areas of corroboration, 

disagreement, subtractions and additions between the results and the literature. The main 

additions to the results of the study were on the topic of the big-data maturity matrix. The 

literature highlighted the importance of the maturity matrix in NSOs, however the results of 

the study indicated that the topic has been discussed at international platforms but was not 

yet prioritized. Thus, NSOs in the SACU region may need to relook at the issue of maturity 

matrix. 

 

The results of this study further established that the currently used Generic Statistical 

Business Process Model (GSBPM) will still be fit to be used as a baseline operating model 

during the 4th IR era. However, the GSBPM will require modifications. This finding 

corroborated with the literature review, however the results of this study further suggested 

types of modifications that may be considered when modifying the GSBPM during the 4th IR 

era.  

 

This study also identified jobs that are at risk of automation at NSOs of the SACU region 

during the 4th IR era. The study furthermore suggested skills that will be demanded by NSOs 
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of the SACU region during the 4th IR era. The strategic initiatives that NSO managers in the 

SACU region need to implement in order to acquire skills that would be demanded by the 

NSOs during the 4th IR era were also identified. These initiatives corroborated with the 

initiatives suggested in the literature, however this study added more initiatives to the 

themes that are dominant in the literature. The literature review further suggested that prior 

to initiating HCI programs; the NSOs in the SACU region will need to have the 4th IR strategy, 

as well as the maturity models to measure progress. 

 

This study also identified that there are currently initiatives and studies that are conducted 

globally around HCI in NSOs. The NSOs in the SACU region are advised to collaborate with 

global organisations running these initiatives in order to avoid duplication of roles. However, 

there is still a need for a regional platform to address region-specific HCI issues for the 

SACU region.  

 

This study concluded by synthesising all findings and highlighting the implications for theory 

and practice. The research findings were analysed as a way of offering recommendations 

to the NSOs in the SACU region. The recommendations were made in a form of a six-phase 

framework that NSO mangers in the SACU region may consider when formulating HCI plans 

for the 4th IR era. The development of the framework was based on the empirical evidence 

provided by experts in the field that was subsequently integrated with the reviewed literature.  

 

The framework was developed after integrating the key themes from the participant 

transcripts with the reviewed literature to understand the attributes and interventions 

required to amplify HCI at NSOs in the SACU region during the 4th IR era. The framework 

should be viewed as six phases coming together for its formation. The first phase includes 

modifications and updates to the GSBPM. The second phase entails skills demand 

identification and analysis. The third phase entails planning and formulation of the HCI 

strategy. The fourth phase entails assessment of the formulated HCI strategy. The fifth 

phase entails the actual implementation of the HCI strategy. The goal of all the phases of 

this framework is to enable the NSOs to have an effective HCI strategy that ensures supply 

of workforce that will meet the demands for the 4th IR era. Thus, the incorporation into NSOs 

4th IR strategy is listed as the sixth phase of the framework. Throughout the phases of the 
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framework, the NSOs in the SACU region will need to form an active platform where strategic 

HCI topics are discussed and information is shared.   

  

The contributions of the study to business, as well as managerial implications of the study 

were discussed. The researcher indicated that this study will contribute to the ongoing work 

by the WEF and the UN around building skills for the future. This study suggested future 

research on the topics of maturity models, as well as leadership traits that will be crucial for 

NSOs during the 4th IR era.  

 

 
KEY WORDS: 

 Human Capital Investment, 4th Industrial Revolution, National Statistics Office, Generic 

Statistical Business Processing Model, Southern African Customs Union, Official Statistics.  
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1 CHAPTER 1: INTRODUCTION AND PROBLEM STATEMENT 

 

1.1 BACKGROUND 

The 4th Industrial Revolution (4th IR) is described as the advent of “cyber-physical systems” 

involving entirely new capabilities for people and machines. While these capabilities are 

reliant on the technologies and infrastructure of the forerunner revolutions, the 4th IR 

represents entirely new ways in which technology becomes embedded within societies and 

even human bodies (WEF, 2016:1). 

 

The 4th IR has become an increasingly popular term recently due to recent developments in 

cyber‐physical systems, big-data, cloud computing, and industrial wireless networks 

(Khazieva et al., 2018:49). Technologies such as artificial intelligence (AI), the Internet of 

Things (IoT), big-data, robots, 4D printing and drones have already become core 

technologies for the 4th IR in the year 2019 (Ko et al., 2019:121).  

 

The Internet of Everything (loE) has become popular and thus creates Exabyte (billions of 

billions) of data every day (Charmonman & Mongkhonvanit, 2015:147). The World Economic 

Forum (WEF) predicted that, ubiquitous high-speed mobile internet; artificial intelligence; 

widespread adoption of big-data analytics; and cloud technology are the current driving 

forces for the 4th IR and are set to dominate the world until 2022 (WEF, 2018b:vii).  

 

The 4th IR has a variety of features, among which the most significant is transforming the 

role and place of people in the production, economy, and life. This notion has both positive 

and negative outcomes. On the one hand, the potential of some economies will grow, 

thereby bringing high profits; however, on the other hand, many people will be unemployed, 

which once again requires much effort from the state and business to equalize the imbalance 

between supply and demand of labour sources (Chala & Poplavska, 2017:141).  

 

Organisations globally are evolving and starting to feel the impact of the 4th IR on their 

operations. The 4th IR may force industries to develop sustainable growth strategies which 

will guide the organisations through this revolution (Ko et al., 2019:121). Central to these 

growth strategies is the issue (amongst other issues) of jobs and skills for the future. There 

are skills that are at a risk of being automated, whilst there are skills that will be required 
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during the 4th IR era (WEF, 2016:3). Organisations need to restructure their operations in 

order to accommodate these structural changes in the job market. 

 

There seem to be consensus in the literature that the 4th IR will require new skills set  

(Hirschi, 2018:192). While some jobs are threatened by redundancy and others grow rapidly, 

existing jobs will also go through a change in the skills set required to do them (Schwab, 

2017:v). Experts predict massive changes in occupations that require new skills sets, 

accompanied by the demise of many occupations. There may be large-scale job losses and 

a growing ‘un-working’ class whose skills will be replaced by robots; artificial intelligence 

and technology that has not even been conceptualized yet (Hattingh, 2018:6). Thus, there 

is a need for organisations to develop human capital investment strategies that will amplify 

human capacity, while avoiding technological unemployment. 

 

Human capital investment (HCI) is one of the crucial components for success in the 4th IR. 

There is a need for leaders and individuals to proactively respond to the challenges and to 

rethink current skills strategies in order to prepare the current and future workforce for the 

4th IR era (Hattingh, 2018:6). The leaders in governments, workplaces and educational 

institutions need to adapt their workforce skills strategies to ensure that they equip the 

workforce to be productive during the 4th IR era. The policy-makers, regulators and 

educators need to assist those who are displaced to re-purpose their skills or retrain to 

acquire new skills and to invest heavily in the development of new agile learners in future 

workforces by tackling improvements to education and training systems (WEF, 2018: ix). 

 

Despite the need for strategies that will address the human capital investment needs for the 

4th IR, a study by Erol et al., (2016:3) show that organisations need guidance on drafting 

general strategies for the 4th IR. Organisations struggle to identify strategic fields of action, 

programs and projects to move towards an enterprise in the sense of the 4th IR. There 

appears to be lack of understanding for the concrete relevance and benefit of the 4th IR and 

as such this affect human capital development planning in organisations. However, 

experiences show a general need for guidance in finding a proper strategy towards coping 

with the challenges imposed by the 4th IR (Erol et al., 2016:3). 
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Industries and organisations need to develop sustainable growth strategies which will guide 

the organisations through the 4th IR (Ko et al., 2019:121), The National Statistics Offices 

(NSOs) are amongst the organisations that are likely to be disrupted by the 4th IR. The 

widespread adoption of IoE, IoT, AI, as well as big-data analytics (which are some of the 

core driving forces of the 4th IR) are geared to change the scope of work for the NSOs. Some 

of the 4th IR technologies will enable NSOs to access new sources of data with universal 

coverage and improved accuracy. Thus organisations such as the NSOs can quickly capture 

and analyses a wealth of data that gives previously unimaginable amounts and types of 

information to work from (Tohmatsu, 2018:2). These  developments are set to be a 

significant disruptive innovation in the production of official statistics offering a range 

of opportunities, challenges and risks to the work of NSOs (Kitchin, 2015:471).  

 

The NSOs operating (functional) models include certain functions that are manual, routine 

and performed by employees (these include, amongst others: fieldwork data collection, data 

capturing, quality control and data processing). There are calls for NSOs to apply the life-

cycle approach of innovation. This life-cycle approach of innovation maps the technological 

development process to various stages of the Generic Activity Model for Statistical 

Organisations (GAMSO) - which describes the activities that take place within a typical 

statistical organisation (Ranjan, 2019:1). Thus, through continuous technological 

developments such as the 4th IR, the activities of NSOs as outlined in the GAMSO, as well 

as outlined in the Generic Statistical Business Process Model (GSBPM) are bound to be 

disrupted. Some of the activities or functions within these generic models are at a risk of 

being automated, while some of the functions such as “manual data capturing” may not be 

required in the future. 

  

The automation of activities within NSOs might create new roles, while rendering some roles 

redundant and eligible for job cuts. The “skill biased technological change (SBTC)” 

hypothesis supports the view that new technologies require suitable skills to be implemented 

effectively and efficiently (Vivarelli, 2014:138). The skills component of employees whose 

functions are likely to be automated may not necessarily be fit to match the skills 

requirements of the new roles that are created by new technologies. This creates a dilemma 

for managers in the NSOs globally as robust decisions are required on whether to offload 



- 4 - 

the affected employees or up-skill the employees with skills set that may be required to 

occupy new roles. 

 

Examining the social and moral impact of the decisions to be taken by management in the 

business and government environment, job cuts or retrenchments are often discouraged 

and ideally should be the last resort managers should consider when restructuring 

(Muniapan, 2015:273). The environment in which NSOs operate (independent non-profit 

government entities) also makes it not easy for job cuts to occur. The simple solution of 

replacing the employees whose skills are automated with employees who possess new skills 

set that new technologies require cannot be easily implemented. Managers in the NSOs 

need to develop strategic HCI plans that will either minimise or avoid any job shedding (while 

achieving operational efficiency).   

 

Human capital investment through skills development and employee retraining is one of the 

key intervention mechanisms recommended by the WEF as a tool to avoid job cuts during 

the 4th IR (WEF, 2018b:v). It is critical that businesses take an active role in supporting their 

existing workforces through re-skilling and up-skilling, that individuals take a proactive 

approach to their own lifelong learning and that governments create an enabling 

environment, rapidly and creatively, to assist in these efforts (WEF, 2018b:v). Employee up-

skilling and re-skilling in NSOs however, can be implemented effectively if the HCI strategies 

are in place and are supportive to the acquisition of skills that will be crucial during the 4th 

IR era.  

 

The United Nations Statistics Division (UNSD) conducted a big-data readiness survey. The 

scope of the survey included assessing the skills that respondents felt are important for the 

NSOs to acquire in order to better deal with the data revolution (which included some of the 

4th IR technologies) (UNSTATS, 2015:4). The respondents indicated that, whereas NSOs 

clearly see a need for these new advanced skills sets such as big-data analytics, they have 

not yet begun to hire candidates who possess these skills, nor have they sent their staffs to 

receive training on them (UNSTATS, 2015:4). Instead, the respondents indicated the urgent 

need for guidance on “skills and training”, as one of the three guidance priorities NSOs need 

assistance with  (UNSTATS, 2015:4). 
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1.2 PROBLEM STATEMENT AND CORE RESEARCH QUESTION 

 

1.2.1 PROBLEM STATEMENT 

The UNSD’s big-data survey indicated that NSOs are realising the urgent need for guidance 

on “skills and training for the data revolution era” as amongst the guidance priorities that 

NSOs need help with (UNSTATS, 2015:4). Studies have been conducted around building 

capacity and up-skilling employees for the 4th IR (WEF, 2018a). However, some of these 

studies focussed on a high-level skills requirement and do not drill to the level of NSOs. 

Some studies were conducted in Europe and most developed countries; however, these 

studies do not focus much on developing countries (Florescu et al., 2014:2-5; Harwood & 

Mayer, 2016:613-626; Kitchin, 2015:471-481; Tam & Clarke, 2015:436-448; Vale, 

2015:159-163).  

 

There further seems to be minimal studies conducted around HCI and capacity development 

for the 4th IR era in NSOs of the developing countries (with specific reference to Africa and 

the SACU region). It is further worthwhile to mention that none of the SACU member states 

are part of the UN Global Working Group (UN-GWG) task teams that work on skills 

development and training (UNSC, 2019). The lack of literature and guidelines on human 

capital investment strategies for the 4th IR in NSOs of the SACU region calls for concern as 

human capital is amongst the core concerns for the 4th IR.  

 

The problem this study aimed to address is that managers in NSOs of the SACU region face 

a risk of investing in human capital investment programs that may not be responsive to the 

skills demand for the 4th IR. Some NSOs globally have called for an urgent need for guidance 

on drafting “skills and training” programs for the data revolution (UNSTATS, 2015:4). As 

such, a study that will provide guidance on amplifying human capital investment planning 

will be crucial for NSOs of the SACU region. Such study can furthermore provide a guideline 

for aligning the human capital investment programs to the value propositions of NSOs in the 

SACU region.  
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1.3 RESEARCH OBJECTIVES  

 

1.3.1 PRIMARY OBJECTIVE  

To develop a framework that NSO managers in the SACU region can use to amplify human 

capital investment plans for the 4th IR.  

 

1.3.2 SECONDARY OBJECTIVE 

To realise the primary objective, the following secondary objectives also needed to be 

achieved:  

• Determine if there is a recommended matrix that can be used to measure big-data and 

dark-data maturity progress (in terms of human capital investment) in NSOs of the SACU 

region (Guided by the Big-Data Maturity Matrix). 

• Determine if the currently used generic guideline operating model for NSOs (the 

GSBPM) would be relevant to the 4th IR era. 

• Identify any possible modifications to the GSBPM that will be required as a result of the 

4th IR disruption. 

• Identify skills within the NSOs operating models (GSBPM) that are at risk of being 

automated as a result of the 4th IR disruption. 

• Identify skills that NSOs will demand during the 4th IR era. 

• Suggest the strategic initiatives that managers of NSOs in the SACU region need to 

implement in order to acquire skills that will be required during the 4th IR era. 

• Identify principles and elements to be considered by managers when formulating human 

capital investment strategies for NSOs in the SACU region. 

• Determine if there is a need for a regional platform in the SACU region to address human 

capital investment strategies of NSOs. 

 

In contextualising these research objectives, a framework was developed by combining the 

findings of these research objectives. This framework may serve as a guideline tool for 

amplifying human capital investment planning in NSOs of the SACU region during the 4th IR 
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era. This framework can furthermore form part of valuable inputs into formulating winning 

workplace strategies for the 4th IR in NSOs of the SACU region.  

 

1.4 IMPORTANCE AND BENEFITS OF THE PROPOSED STUDY 

In order to truly rise to the challenge of formulating a winning workforce strategy for the 4th 

IR, businesses will need to recognize human capital investment as an asset rather than a 

liability (WEF, 2018b:v). The 4th IR will have an impact on job profiles and will require new 

approaches on organisation, planning and management of working area. The main 

challenge in the 4th IR  context is to avoid technological unemployment and as such new 

skills and competencies will be required (Khazieva et al., 2018:52). The WEF therefore calls 

for business leaders across all industries to formulate a comprehensive human capital 

investment strategy ready to meet the challenges of the 4th IR while ensuring efficiency and 

avoiding technological unemployment.  

 

In the case of NSOs, skills development and training, as well as capacity building are needed 

in order to fully benefit from new technologies (Tam & Clarke, 2015:1-38; Vale, 2015:159-

163). This will avoid job redundancy and technical unemployment. However, by the year 

2015, there seemed to be insufficient training in the skills required by new technologies in 

NSOs (Vale, 2015:159-163). The insufficient training for new technologies by NSOs thus 

creates a need for formulating human capital investment strategies that can enable 

employees to fit the job requirements of the 4th IR.    

 

Studies have been conducted around building capacity and up-skilling employees for the 4th 

IR. The Future of Work 2018 report by the WEF identified skills and roles that are growing 

in demand during the 4th IR (WEF, 2018a). The WEF report, however focussed on a high-

level skills requirement and do not drill to the level of NSOs. Other studies were also 

conducted in the Europe and developed countries which highlights the human capital 

development needs that will be required by NSOs during the 4th IR era (Florescu et al., 2014; 

Harwood & Mayer, 2016; Kitchin, 2015; Tam & Clarke, 2015; Vale, 2015), however most of 

those studies are conducted in Europe and most developed countries and do not focus on 

the developing countries.  
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There seems to be minimal academic researches published around amplifying human 

capital investment for the 4th IR in NSOs in developing countries with specific reference to 

Africa and the SACU region. The UN established task team to investigate skills development 

and training needs in NSOs during the big-data era, however none of the SACU member 

states are part of the UN-GWG task teams (UNSC, 2019). Furthermore, none of the African 

countries are members of the UN-GWG task team that works on skills development and 

training. This may create knowledge gaps when the findings of these task teams have to be 

applied to NSOs in Africa and the SACU region.  

 

In acknowledging that the work conducted by the international organisations (such as the 

UN and Eurostat) would greatly benefit the NSOs in developing countries, there is still a 

need for a study that focuses on skills development, training, and capacity building in 

developing countries. This is mainly because the 4th IR disruptions in developing countries 

happen at a different pace than in the developed countries. The infrastructure, skills and 

education systems in these two worlds are also different (Hilbert, 2016:135).  

 

While acknowledging the uniqueness of the risks facing developing countries during the 4th 

IR era, academics and governments in developing countries need to consider these risks in 

a national context and then establish corresponding policies and programs. These programs 

include national skills development and work placement platforms (Hamann, 2018:1). A 

more detailed human capital investment study that considers the current state of technology 

and skill levels of NSOs in developing countries will most likely be beneficial to the NSOs in 

developing countries.   

 

This study developed a framework that NSO managers in the SACU region can use to 

amplify human capital investment plans for the 4th IR. The study will help strategists and 

managers in NSOs in the SACU region in formulating the winning workforce strategy that 

can align human capital investment initiatives to activities that will be crucial during the 4th 

IR era. The results of the study will also contribute to the ongoing work by the WEF (future 

of jobs project) around the 4th IR, as well as the work by the United Nations GWG.  

  



- 9 - 

 

1.5 DELIMITATIONS AND ASSUMPTIONS 

 

1.5.1 DELIMITATIONS 

This study covers human capital investment planning at NSOs of the SACU region. The 

NSOs are organisations that are mandated by the government to produce official statistics. 

Although the results can be used in other organisations producing other types of statistics, 

the scope of this research is limited to operating models used in the NSO’s (thus the 

GSBPM) in the SACU region. 

 

1.6 RESEARCH METHODOLOGY 

 

1.6.1 DESCRIPTION OF OVERALL RESEARCH DESIGN 

The research was conducted using a 10-step framework as depicted in Figure 1.1. The study 

follows a qualitative research method with a mixture of purposive and snow-ball sampling 

methods being used to sample the respondents. 
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Figure 1.1: Research design steps for the study 

 

This research was mainly based on acquiring thoughts, ideas, and perceptions from experts 

as well as the literature following the steps listed in Figure 1.1. Numerical data might not be 

used to compile findings as the perceptions may not be easily quantified. Research 

methodology experts advise that when conducting research which is based on thoughts, 

ideas and perceptions, the qualitative research design is the preferred method as data is 

mainly collected through open-ended interviews (Bryman & Bell, 2014:42). Considering the 

nature of this study, a qualitative research design is suitable to achieve the objective of the 

study. 

 

This study mainly focused on views and projections from experts. These are experts and 

academics involved in operations within the NSOs and at the international statistical 

organisations such as the United Nations and the International Labour Organisations. These 
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experts were identified through an extensive literature review. The findings from the 

literature review were further used to refine research objectives, as well as designing the 

interview protocols. 

 

1.7 POPULATION AND SAMPLING 

 

1.7.1 POPULATION 

The study focuses on amplifying HCI planning at the NSOs of the SACU region during the 

4th IR era. The ideal population for the study were the experts, specialists and managers at 

NSOs from all over the world. The ideal participants were specialists and practitioners who 

work for, and or are advisors to the NSOs and maybe serve in international expert working 

groups. 

 

1.7.2 SAMPLING FRAME 

This study utilised multiple sampling frames. In general, multiple frame surveys are useful 

when no single frame covers the whole target population but the union of several (possibly 

overlapping) available frames does (Rueda et al., 2018:51). Three sampling frames were 

used in this study. The sampling frames used in this study were: 

- The United Nations Global Working Group database 

- The employees / former employees of NSOs in the SACU region 

- List of researchers who published studies in the field of official statistics and the data 

revolution. 

 

Although the study used multiple sampling frames, the sampling fames are related to the 

target population of this study. As such sampling was conducted on the combined sampling 

frame which incorporated all three sampling frames. 

 

1.7.3 SAMPLING METHOD 

Main participants in the study were selected using the non-probability sampling techniques. 

The non-probability sampling techniques used are purposive sampling as well as snow-

balling methods. Researchers suggest that the snow-balling method may be used when 



- 12 - 

there is no accessible sampling frame for the population from which the sample is to be 

taken (Bryman & Bell, 2014:179), which is the situation in this study. 

 

Purposive sampling method was used to identify the initial participants of the study. Data 

collection and analysis occurred simultaneously, so that the researcher can know when the 

saturation point is reached. The researcher was involved with the process from the 

beginning and asked the initial participants to recommend other experts that may be 

participate in the study (snowball sampling). 

 

1.7.4 THE SAMPLE 

In qualitative studies, sampling typically continues until information redundancy or saturation 

occurs (CIRT, 2019). This is the point at which no new information is emerging in the data. In 

this study, the list of experts on the UN-GWG task-team working on the theme “skills and 

training” were used as an initial sample for the study. These experts were requested to 

suggest more eligible participants until such time that a saturation point was reached. 

 

The SACU region consists of Botswana, Lesotho, Namibia, South Africa, and Eswatini. 

These member countries have NSOs in their respective countries. Specialists and managers 

at these NSOs were also requested to participate in the study with the aim of assessing the 

state of events in these NSOs. The participants from the NSOs in the SACU region were 

also requested to suggest more eligible participants until such time that a saturation point 

was reached. 

 

In the process of conducting the literature review, the researcher also identified academics 

and researchers who have published articles related to the topic of the data revolution, 4th 

IR, and HCI in the NSO environment. Some researchers were sampled and requested to 

participate in this study. The selection process was based on the relevance of the published 

work in relation to the research objectives of this study.  

 

1.8 DATA COLLECTION 

This study followed a qualitative research design. The study aimed to collect insights from 

the literature as well as expert views, perceptions, thoughts, ideas, and predictions. It is 

worth noting that quantification of views was not possible. The literature suggests that when 

http://www.gov.bw/
http://www.lesotho.gov.ls/
http://www.grnnet.gov.na/
http://www.gov.za/
http://www.gov.sz/
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collecting qualitative information, the best tool is interviews with open-ended interviews 

(Bryman & Bell, 2014:224). Therefore, this study used interviews with open ended 

questions. 

 

The participants of the study were scattered globally. As a result, the participants were 

contacted electronically through Skype, calls and other electronic media platforms. An 

interview protocol was used as a guideline to ensure that the participants are asked related 

questions. A copy of the interview guideline is attached in Appendix 5 of this report. 

 

1.9 DATA ANALYSIS 

In qualitative studies it is critical that data collection and analysis are occurring 

simultaneously so that the researcher will know when the saturation point is reached (CIRT, 

2019). In this study, data collection and analysis occurred simultaneously. The simultaneous 

occurrence of data collection and analysis enabled the researcher to conduct the snowball 

sampling. The researcher eliminated any bias by analysing the data continuously and 

thoroughly throughout the process to bring validity to the data collected. 

 

This study used a thematic analysis approach. The thematic analysis approach is preferred 

when the study’s main goal is to identify, analyse, and describe patterns, or themes (Bryman 

& Bell, 2014:350). Since the main goal of this study was to gather insights and expert’s 

opinion, the thematic analysis was used as an analysis technique. The six steps for 

conducting thematic analysis were used in the study (Braun & Clarke, 2006:351). 

 

Identifying codes and developing themes are crucial in thematic analysis of qualitative 

research (Braun & Clarke, 2006:351). In this study, a combination of manual and computer-

aided tools such as Voyant software were used for coding, theme development and any 

other analysis.  

 

1.10 ASSESSING AND DEMONSTRATING THE QUALITY AND RIGOUR OF THE 

PROPOSED RESEARCH DESIGN 

In proposing methods of assessing the quality and rigour of qualitative research there are 

generally four categories which may be used as quality assessment criteria. The quality 
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assessment categories used in this study are: credibility, transferability, dependability and 

conformability (Bryman & Bell, 2014:44). The researcher executed the following tasks in 

order to ensure quality of the results: 

 

• Credibility: The researcher ensured that the research is carried out to the standard of 

good practice. The results were shared with the people that participated in the survey in 

order to ensure that the views of the participants were clearly understood. Triangulation 

with what is suggested in the literature review was also conducted to verify the results. 

• Transferability: The study focused on NSOs in the SACU region; however, the 

participants were not only from the NSOs in the SACU region. The findings of the study 

were generalized to fit in other organisations involved in statistical production either than 

the NSOs. 

• Dependability: Complete records of the interviews were kept for auditing purposes. 

• Conformability: The researcher through the research ethics guidelines signed a form 

confirming that there was no prior knowledge of any form of biasness. 

In the past, qualitative research methodology has been criticized for lacking rigour, 

transparency, as well as justification of the research methodology used. Demonstrating 

rigour in qualitative studies is essential so that the research findings have the “integrity” to 

make an impact on practice, policy or both (Hadi, 2016:641). The quality assessment 

categories used in this study demonstrated the quality and rigor of the research methodology 

used in this study. 

 

1.11 RESEARCH ETHICS 

The sole purpose of this research is to obtain experts’ opinion and views. Participants signed 

the informed consent application form in order to ensure that the interviews are ethical. The 

study and interviews were approved by the NWU Faculty of Commerce and Administration 

Research Ethics Committee (A copy of the ethical clearance is as attached in Appendix 4)   
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1.12 STUDY CHAPTER LAYOUT 

The chapter layout of the research report is as follows: 

 

Chapter 1: Introduction and problem statement 

In chapter 1, the background as well as the research statement is introduced. The 

researcher explains how the study was conducted and the importance of conducting the 

research. 

 

Chapter 2: Literature review 

Chapter 2 provides a detailed literature review as well as background to commonly used 

terms in the research. The findings of the chapter are also used as inputs to the interviewing 

process. 

 

Chapter 3: Research methodology 

Chapter 3 discusses the research methodology used in this research. The sampling 

techniques as well as data collection tools are discussed in this chapter. Chapter 3 further 

presents the results in accordance with the research objectives. The discussions of the 

results in terms of the research objectives and the literature review are presented in this 

chapter. 

 

Chapter 4: Research findings 

Chapter 4 presents a detailed discussion on the conclusions and recommendations of the 

study. 

 

1.13 CONCLUSIONS ON CHAPTER 1 

Organisations globally are beginning to experience the impact of the 4th IR. The NSOs 

operating models (GSBPM) are most likely going to be disrupted by the 4th IR.  There is a 

need for managers to formulate strategies that will enable NSOs to be competitive and 

efficient in the 4th IR era. The required strategies include HCI strategies that will enable 

NSOs to avoid skills mismatch and technological unemployment. Although work is underway 

in some NSOs in preparation for the 4th IR, some NSO’s indicate that they need guidance in 

drafting HCI strategies that will be suitable for the 4th IR era. Thus, this study designs a 
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framework that NSO managers in the SACU region can use to amplify HCI plans for the 4th 

IR era. 

 

1.14 SUMMARY OF CHAPTER 1 

This chapter introduced the title and problem statement of the study. The research 

objectives and research methodologies were discussed in brief (note that a further detailed 

discussion of the research methodology is contained in Chapter 3 of this study). An 

assessment of the quality and rigor of the proposed research design was discussed. The 

chapter then concluded by providing the chapter layout and conclusions.  

 

The chapter provided a brief background of the 4th IR and its possible impact on HCI 

planning at NSOs of the SACU region. HCI was found to be one of the key interventions that 

can enable NSOs to optimize the benefits of the 4th IR, while minimizing the negative impact 

of the disruption. However, NSOs globally highlighted the need for guidance when 

implementing HCI plans. The problem statement, as well as the objectives of the study was 

developed with the aim of developing a framework that can guide NSO managers in the 

SACU region when formulating HCI plans for the 4th IR. 

 

In realizing the research problem statement, as well as the study objectives, this chapter 

indicated that the study will follow a qualitative research approach. Combinations of 

purposive sampling, as well as the snow-balling methods were used in this study. This 

chapter further indicated that the semi-structured interviews were a preferred method for 

collecting data, while the computer-aided qualitative data analysis software. as well as 

manual methods were used in analysing the interviews.  

 

The penultimate section of this chapter covered the measures undertaken to ensure the 

rigour and the quality of the research. This chapter ultimately concluded with a brief overview 

of the chapter layout of the study, followed by the concluding remarks.     
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2 CHAPTER 2. LITERATURE REVIEW 

 

2.1. INTRODUCTION 

As organisations globally are beginning to experience the impact of the 4th IR, the NSOs 

operating models are most likely to be disrupted. There is a need for NSO managers to 

formulate strategies that will respond to the 4th IR skills demand. Yet, despite NSOs being 

aware of a need to formulate the HCI strategies, some NSOs indicate that they require 

assistance (UNSTATS, 2015:4). This chapter aims to identify synthesis in the literature that 

would provide insights on the tools that can be used to amplify HCI strategies for NSOs in 

the SACU region during the 4th IR era. This chapter further conducts a critical review of 

existing literature with the aim of unearthing any theoretical and academic base that was 

used to frame the research objectives discussed in Chapter 1. Below is a brief outline of 

how the literature review was conducted.  

 

The literature review commenced with an overview of the 4th IR and how it relates to NSOs. 

The impact of different 4th IR technologies on the service offering and operating models of 

NSOs are explored. Thereafter, an analysis of existing academic literature, focusing on how 

the 4th IR technology skills demands are being addressed in NSOs is conducted. The 

literature review also details some of the HCI plans in NSOs in preparation for the revolution. 

The different methods and tools that may be used to amplify HCI planning in NSOs are 

discussed and shortfalls in these tools are identified. The penultimate section of the literature 

review aimed to establish the reasons for conducting the study and why this study is crucial 

for NSOs of the SACU region. The final section of the chapter discusses the importance of 

HCI in organisations and further provides principles and elements to be considered when 

developing HCI programs. The literature review led to the framing of the research questions 

of this study. 

  

2.2. THE 4TH INDUSTRIAL REVOLUTION 

 

2.2.1. THE 4TH INDUSTRIAL REVOLUTION BACKGROUND 

The 4th IR has become an increasingly popular term recently due to recent developments in 

cyber‐physical systems, big-data, cloud computing, and industrial wireless networks 
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(Khazieva et al., 2018:49). Technologies such as artificial intelligence (AI), the internet of 

things (IoT), big-data, robots, and drones have already become core technologies for the 4th 

IR in the year 2019 (Ko et al., 2019:121). The Internet of Everything (loE) has become 

popular and thus creates billions of data every day (Charmonman & Mongkhonvanit, 

2015:147). The World Economic Forum (WEF) predicted that, ubiquitous high-speed mobile 

internet; artificial intelligence; widespread adoption of big-data analytics; and cloud 

technology are the current driving forces for the 4th IR and are set to dominate the world until 

2022 (WEF, 2018b:vii). 

 

Although at times used inter-changeably with the 4th IR, the concept of Industry 4.0 has 

gained popularity. There is a thin line between Industry 4.0 and the 4th IR. Industry 4.0 is the 

totality of the spheres of economy in which the fully automatic production processes are 

based on the artificial intellect and the internet create new machines without human 

participation (Piccarozzi et al., 2018:3821). Due to the similarities in the sub-components of 

the 4th IR, as well as Industry 4.0, some authors use the concepts inter-changeably 

However, Industry 4.0 refers to the 4th industrial revolution, which is characterized by the 

widespread application of cyber-physical systems (CPS) in the manufacturing environment 

(Liu & Xu, 2017:1-8). 

 

The 4th IR further brings the possibilities of billions of people connected by mobile devices 

with: unprecedented processing power, storage capacity, and unlimited access to 

knowledge. These possibilities are thus changing the way we live, think, and relate to each 

other (Schwab, 2016:1). In recent years, there have been great advances in Industrial 

Internet of Things (IIoT) and its related domains, such as Industrial Wireless Networks 

(IWNs), big-data, and cloud computing (Wan et al., 2016:7373). These core technologies of 

the 4th IR forces every industry to develop a sustainable growth strategy (Ko et al., 

2019:121).  

 

2.2.2. FEATURES AND IMPACT OF THE 4TH INDUSTRIAL REVOLUTION 

The 4th IR has a variety of features, among which the most significant is transforming the 

role and place of people in the production, economy, and life. This notion has both positive 

and negative trends. On the one hand, the potential of some economies will grow, thereby 

bringing high profits; however, on the other hand, many people will be unemployed, which 
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once again requires much effort from the state and business to equalize the imbalance 

between supply and demand of labour sources (Chala & Poplavska, 2017:141).  

 

Analysing the features and expected impact of the 4th IR, technological unemployment is 

one of the main risks posed by the 4th IR. Some studies estimate that almost half of work 

activities globally have the potential to be automated. In developing countries such as South 

Africa and Nigeria, between 40% to 60% of jobs are at a risk of being automated (Seema et 

al., 2018:18-29). 

 

The possibility of technological unemployment and skills shortage during the 4th IR has been 

addressed in the literature, similarly so, the 4th IR is predicted to have an enormous impact 

on individuals’ career experiences (Hirschi, 2018:192). There had been discussions in the 

academic world around the faceoff between technology and job-loses (Choi & Baker, 

2017:23-27). However, It is worth noting that some of the recent literature suggest that there 

is a positive relationship between technological developments and job creation (Bessen, 

2018:1).  

 

A general perception that “robotics and machines takes jobs that were previously performed 

by people and thus leads to unemployment” has been disputed recently (Choi & Baker, 

2017:23-27). Instead, technology has been deemed to create more employment 

opportunities and economic growth potential (Kianian et al., 2015:93). It is however worth 

noting that technology may create jobs while rendering other jobs redundant. Similarly, so, 

in the 4th IR era, new jobs will be created, while other jobs may be facing a risk of being 

redundant. This phenomenon brought the discussion of the “net job creation theory” in 

literature (Choi & Kang, 2019:303). 

 

Despite the consensus on the positive relation between technological developments and 

employment, the literature do not dispute that technological changes may lead to structural 

employment changes (Cirillo, 2017:734-754). If not properly managed, technology may 

result in the possible rise of technological unemployment that is fuelled by the relative 

change in skills demand required in the market (Silva & Lima, 2017:1519). Managers and 

policy makers need to develop strategies and policies to ensure that the impending 
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technological progress leads to “net job creation” (that is, a net 

positive effect on the overall employment level in the economy) (Choi & Kang, 2019:303). 

 

Some of the core initiatives that managers and policy makers can embark on in developing 

strategies that leads to “net job creation” are as discussed below. These are initiatives that 

can further lead to reduction of technological unemployment: 

• Training the current workforce (Choi & Baker, 2017:23-27); 

• Invest more in education since education can be complimentary to technology in high 

technology intensive sectors (Silva & Lima, 2017:1519-1530); 

• Greater attention to workforce planning and outplacement (Choi & Baker, 2017:23-27). 

 

Examining the “net job creation” initiatives suggested above, it is evident that HCI forms vital 

part in “net job creation”. Organisations globally are now challenged to develop HCI 

strategies that lead to “net job creation”. These are strategies that will not only focus on 

“what skills should be delivered” but “how to train the labour force” and what initiatives are 

needed to generate the knowledge base (Nübler, 2016:23). 

 

2.2.3. SKILLS DEMAND FOR THE 4TH INDUSTRIAL REVOLUTION 

The possibility of skills mismatch that may arise during the 4th IR era is one issue that may 

not be ignored. During the 4th IR, while some jobs are threatened by redundancy and others 

grow rapidly, existing jobs will also go through a change in the skill sets required to do them 

(Schwab, 2017:v). Certain routine jobs that required hard labour skills may be replaced by 

a robot that will require coding skills to operate. There may rise a situation where the workers 

who are laid off from jobs that were automated may not necessarily have the skills required 

for new jobs created. This may result in skills mismatch in a form of skills obsolesce and 

skills shortages (McGuinness et al., 2018:990). 

 

Considering the possibility of skills mismatch, it is likely that while the 4th IR may render 

certain jobs obsolete, new jobs may be created that requires new skills sets (Hirschi, 

2018:192). Traditionally, the workers who lost their jobs because of technological 

developments would be released from the firm, with the hope that new technologies will 

create new industries that will in-turn absorb these employees (Choi & Kang, 2019:302). 

However, examining the social and moral impact of the decisions to be taken by 
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management in the business and government environment, job cuts or retrenchments are 

often discouraged and ideally should be the last resort managers should consider when 

restructuring (Muniapan, 2015:273). Investments towards human capital development 

programs (through skills development and employee retraining) is one of the key 

intervention mechanisms recommended by the WEF as a tool to avoid job redundancy and 

job cuts during the 4th IR (WEF, 2018b:v).  

 

Accurate and detailed normalization of skills is the key for the predictive analysis of labour 

market dynamics (a key component of formulating HCI plans and strategies). Such analytics 

help bridge the skills gap by matching the right talent for the right job and identifying in-

demand skills for workforce training programs (Dadzie et al., 2018:4012). Efforts have been 

made globally to predict skills that will be required for the future. As at the year 2019, there 

were five prominent research studies whose findings highlight the most important 21st 

century job skills needed for the future (and the future is now) of work and organisations. 

These studies are: 

- The Bloomberg Job Skills Report 

- The World Economic Forum: Future of Jobs: Employment, Skills and Workforce 

Strategy for the Fourth Industrial Revolution 

- IBM Global C-Suite Studies 

- American Management Association Critical Skills Surveys 

- LinkedIn: Skills Companies Need the Most (Eich, 2019:1). 

These studies highlight the importance of acquiring relevant skills for the changing nature of 

work and the rapid pace of change. Table 2.1 contains a list of skills that were identified by 

some studies as being crucial for the 4th IR era. 
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Table 2.1: Critical skills for the 4th industrial revolution 

Source: AMA (2019) and Eich (2019:1) 

 

The critical skills that the job market will require in the future are discussed in Table 2.1. The 

common message portrayed by the list of skills listed in Table 2.1 is that employees at all 

levels need to develop competencies that will be relevant for innovation. The competencies 

that will be relevant for innovation includes  competencies such as creativity skills, critical 

thinking, communication, strategic thinking, and problem solving to find and develop 

creative solutions for the complex world we live in (Eich, 2019:1). Continuous learning needs 

to be exercised regularly to keep individuals strong and relevant in this ever-changing world 

(Demirkan, 2015:747). Thus, professional development and training is recommended as one 

of the interventions to acquire the skills listed in Table 2.1, and halt the skills gap (AMA, 

2019). 

 

The WEF: Future of Jobs report 

- Complex problem solving 

- Critical thinking 

- Creativity 

- People management 

- Coordinating with others 

- Emotional intelligence 

- Judgment and decision-making 

- Service orientation 

- Negotiation 

- Cognitive flexibility 

The Bloomberg Job Skills Report 

- Communication skills 

- Strategic thinking 

- Leadership skills 

- Creative problem-solving 

 

LinkedIn Skills Companies Need Most 

- Creativity 

- Persuasion 

- Collaboration 

- Adaptability 

American Management Association 

- Critical thinking 

- Problem solving  

- Effective communication  

- Collaboration and team building  

- Creativity and innovation  
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2.2.4. THE IMPACT OF THE 4TH INDUSTRIAL REVOLUTION ON OPERATIONS 

STRATEGIES OF ORGANISATIONS 

Despite the negative risks that may result from the 4th IR, the core technologies of the 4th IR  

are likely to force every industry to develop a sustainable growth strategy (Ko et al., 

2019:121). Organisations globally are acquiring competitive advantage through innovation 

(Dereli, 2015:1365). Makarov (2018:1) published methods of encouraging creativity and 

innovation in organisations. According to Makarov (2018:1), an organisation can encourage 

innovation through the following nine ways:  

- Intrapreneurship;  

- Fifteen percent time allocation; 

- Rewarding experimentation; 

- Encouraging research;  

- Employee forums;  

- Shaking things up;  

- Getting out of the box;  

- Utilizing vacation time; 

- Being a progressive leader (Makarov, 2018:1). 

 

Contextualizing the nine ways of encouraging innovation as discussed by Markarov 

(2018:1), the common idea is that organizations need to “shake things up” in order to be 

creative and innovative. The corporate culture needs to change, and leaders need to be 

proactive and progressive in order to encourage innovation and creativity. It is however 

worth noting that one of the crucial inputs into “shaking things up” in an organisation is a 

change of strategy (Makarov, 2018:1). 

 

During the 4th IR era, organizations might be expected to change their strategies in order to 

be relevant for the market. The business models are currently changing, while technology 

is transforming businesses. All of these changes are expected to impact global value chains 

(Moavenzadeh, 2015:1-25). The innovations required for the 4th IR are expected to be 

characterized by the cumulativeness of the innovations. Therefore, there is a need for new 

modes of technological learning and new strategic concepts (Kodama, 2018:1). 
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Despite the need for strategic changes required for new technologies, a study by Erol et al., 

(2016:3) show that organizations need guidance on drafting strategies for the 4th IR. 

Organizations struggle to identify strategic fields of action, programs and projects to move 

towards an enterprise in the sense of the 4th IR. There appears to be lack of understanding 

for the concrete relevance and benefit of the 4th IR. However, experiences show a general 

need for guidance in finding a proper strategy towards coping with the challenges imposed 

by the 4th IR (Erol et al., 2016:3) . 

 

Human capital investment is one of the crucial components in drafting strategies for the 4th 

IR. Most experts predict massive changes in occupations that require new skills sets, 

accompanied by the demise of many occupations; large-scale job losses and a growing ‘un-

working’ class whose skills will be replaced by robots; artificial intelligence and technology 

that has not even been conceptualized yet. There is a need for leaders and individuals to 

proactively respond to the challenges and to rethink current skills strategies in order to 

prepare the current and future workforce (Hattingh, 2018:6). 

 

The leaders in governments, workplaces and educational institutions need to adapt their 

workforce skills strategies to ensure that they equip the workforce to be productive in the 4th 

IR. Hattingh (2018:13) suggest that the following questions should be considered when 

addressing skills development for the 4th IR: 

- What jobs will there be in each industry in 2030, and which jobs will have disappeared 

or have been radically altered? 

- Which full-time and temporary workers will organizations need in 2030, and what 

range of skills should they have? 

- How should we prepare the workforce for productive partnerships with machines? 

- What assumptions about work, jobs and skills development are preventing us from 

preparing the workforce for a workplace that will be exponentially disrupted by new 

technology? 

- How do we prepare the workforce for multiple career changes that cut across 

occupational boundaries? 

- How do we equip people with the skills they will need to use technology that has not 

even been conceptualised yet?  
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The key questions of concern raised by Hattingh (2018:13) supports the call by the WEF for 

leaders to be proactive in formulating skills development strategies for the 4th IR. The 4th IR 

is expected to require business leaders across all industries and regions to formulate a 

comprehensive workforce strategy ready to meet the challenges of this new era of 

accelerating change and innovation (WEF, 2018:7). The policy-makers, regulators and 

educators need to assist those who are displaced to repurpose their skills or retrain to 

acquire new skills and to invest heavily in the development of new agile learners in future 

workforces by tackling improvements to education and training systems (WEF, 2018:ix). 

 

2.3. THE LINK BETWEEN THE 4TH INDUSTRIAL REVOLUTION AND NATIONAL 

STATISTICS OFFICES 

The 4th IR is the era in which mobile communications, social media and sensors are blurring 

the boundaries between people, the internet and the physical world. Data is increasingly 

building up and analysing this data leads to answers that could be useful for businesses and 

governments. As digital communications become ubiquitous, data will rule in a world where 

nearly everyone and everything is connected in real time (Marcus, 2015:1). The government 

is expected to use this data for policy drafting and service delivery (Bradley et al., 2014:2). 

The NSOs act as the main official sources of data for governments and as such their role in 

the 4th IR cannot be overlooked.  

 

NSOs globally are independent organisations tasked by the government with a role of 

compiling official statistics in a country. NSOs are generally responsible for the collection, 

production and dissemination of official and other statistics. Any statistics used by the 

government for policy making should get approval from the NSOs (STATSSA, 2019). 

Furthermore, as government entities, the NSOs are usually mandated by the government 

through a certain legislature to perform its duties (e.g. the United Kingdom’s Statistics and 

Registration Service Act 2007, South African Statistics Act 6 of 1999, Australian Bureau of 

Statistics Act 1975).  

 

With the data revolution brought by the 4th IR, the NSOs find themselves with having to use 

the data generated by the 4th IR technologies (this data at times has more universal 

coverage than surveys). Advances in the ability to manage, exchange, combine and analyse 

data of all types, and to disseminate statistical information through cloud computing, are 
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changing the way traditional statistical processes are carried out  (Badiee et al., 2017:57). 

Furthermore, these changes are expected to demand skills sets that will enable NSOs to 

play a critical role in harnessing the 4th IR. 

 

The 4th IR is expected to change the physical, digital, economic, and environmental worlds, 

with consequences for statistical systems. As such, NSOs face new demands as a result of 

the availability of various data sources from the 4th IR technologies (McBeth et al., 2018:14). 

Amidst other 4th IR technologies, the academic literature around the 4th IR technologies for 

NSOs are mainly dominated by Internet of Everything (IoE) and big-data. These two 

concepts as well as the concept of dark data (which is sometimes classified as a component 

of big-data) are discussed in the sections that follow. 

 

2.3.1. THE IMPACT OF INTERNET OF EVERYTHING ON NATIONAL STATISTICS 

OFFICES 

Although at times used inter-changeably with the term Internet of Things (IoT), the term 

Internet of Everything (IoE) adds people, process, and data to IoT and thus creates billions 

of data every day (Charmonman & Mongkhonvanit, 2015:147). Smart devices and cyber-

physical systems are interconnected to IT systems and services form the basis for the arising 

IoE. Thus opening up new economic opportunities for participants and users beyond  

technological aspects and challenges of IoE (Pfisterer et al., 2016:7). The benefit of IoE is 

derived from the compound impact of connecting people, process, data, and things, and the 

value this increased connectedness creates as “everything” comes online (Bradley et al., 

2014:2). 

 

IoE is one of the components of the 4th IR that has been trending recently. IoE is creating 

opportunities for organizations, individuals, communities, and countries to realize greater 

value from networked connections among people, process, data, and things. More than 

perhaps any technological advance since the dawn of the internet, the IoE holds tremendous 

potential for helping public-sector leaders address their many challenges (Bradley et al., 

2014:2). 

 

The transformational impact of IoE on government agencies will be realized through 

wholesale transformation of the way services are designed and how they utilize information. 
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Immediate IoE benefits are expected to occur in the domain of statistical services and the 

availability of near-real-time data pertaining to various citizen behaviours (their location, the 

way goods are moved across borders, citizens’ consumption habits, and their future 

intentions) (Bradley et al., 2014:2). All these benefits can be crucial for compilation of official 

statistics indicators and are the responsibilities of NSOs.  

 

When the data from IoE is applied to large populations, big-data and the associated analytics 

will enable better anticipation of emerging trends and short-term fluctuations in demand 

driven by external factors (Bradley et al., 2014:2). The collection of structured and 

unstructured data from multiple 4th IR sources (such as business and IT applications, IoT, 

IoE networks, sensors and applications, social and mobile networks, videos, pictures, and 

text) enables organizations to generate value from big-data and analytics. Furthermore, the 

smart analytics such as cognitive engines, machine learning, and neural networks enables 

data analysis in a speedy manner (Demirkan et al., 2015:747). These are the 

transformations that NSOs requires in order to publish accurate quality statistics in a timely 

and frequent manner.  

 

It is worth noting that the IoE is one of the technologies which are earmarked to have an 

impact on NSOs service offering. In examining the evolution of the IoE, the concept of IoE 

emanates from the IoT, with the IoE adding people, process, and data to IoT (Charmonman 

& Mongkhonvanit, 2015:147). The concept of Industrial Internet of Thing (IIoT) emanated 

from IoT with IIoT adding industrial component into IoT (Trendmicro, 2019). Since the world 

is now on IoE, it remains to be seen if IoE will not result with a new concept of “Industrial 

Internet of Everything” (IIoE). Should the IIoE concept materialise, more data may be 

generated which will create more opportunities for NSOs to acquire new data sources.  

 

2.3.2. IMPACT OF BIG-DATA ON NATIONAL STATISTICS OFFICES 

Big-data analytics is amongst the 4th IR technologies that are applauded for producing 

insights from various 4th IR data sources such as IoT and IoE (Charmonman & 

Mongkhonvanit, 2015:148-149). The advent of the 4th IR through big-data can deliver a cost-

effective prospect for improved decision-making in critical development areas such as 

healthcare, economic productivity, security, and resource management (Hilbert, 2016:135). 

The disruptive innovation brought by the 4th IR on organizations working with data and 
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official statistics received attention in literature due to the value brought by big-data (which 

is one of the core component of the 4th IR) (Florescu et al., 2014; Harwood & Mayer, 2016; 

Kitchin, 2015; Tam & Clarke, 2015; Vale, 2015).  

 

The data and information landscape where NSOs operate is at the forefront of the 4th IR. 

However, it is important that NSOs recognize that the disruptive era of the 4th  IR are not 

gradual changes, but rather quantum leaps (McBeth et al., 2018:15). The development of 

big-data is set to be amongst the significant disruptive innovation in the production of official 

statistics offering a range of opportunities, challenges and risks to the work of NSOs (Kitchin, 

2015:471-483).  

 

2.3.3. IMPACT OF DARK-DATA ON NATIONAL STATISTICS OFFICES 

Everyday interactions in the world generate torrents of data. There is a tremendous amount 

of unstructured data, and the majority of which is neither analysed nor used by organizations. 

This gave rise to the concept of “dark data” (Masood & Hashmi, 2019:189). Dark data is 

defined as information, collected as a function of an organization's normal operations but 

rarely or never analysed or used to make intelligent business decisions (Ajis et al., 2019:34). 

 

Dark data constitutes the biggest portion of the total volume of unstructured data collected 

by organizations in a year. As indicated, dark-data is not usually analysed or processed 

because of various reasons by organizations, however that does not lessen its importance 

in the context of business value (Pal, 2019:1). To date, organizations have explored only a 

tiny fraction of the digital universe for analytic value. The International Data Cooperation 

(IDC) estimates that by 2020, as much as 37% of the digital universe will contain information 

that might be valuable if analysed (Kambies et al., 2017:1). If the data that is not being 

analysed currently can be analysed, there can be potential to discover more valuable 

insights that can benefit organisations and the society. 

 

In a world of ever-increasing data availability and user expectations, NSOs also face 

mounting challenges to produce relevant and timely statistics. Some of these user needs 

may be met through the exploration of new sources of data such as dark data. As such, the 

NSOs need to position themselves to be able to extract and analyse data which was 
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previously not analysed in order to meet some of these growing data demands (Harwood & 

Mayer, 2016:614). As such dark-data plays a crucial role in improving NSOs service offering.  

 

2.3.4. THE NEED FOR INNOVATION IN NATIONAL STATISTICS OFFICES 

Globally, there has been a call for NSOs to be innovative while ensuring efficiency 

(Haltiwanger, 2017:3). In order to continue to improve their statistical value proposition, 

many NSOs strive to reduce the cost of statistical production, improve the timeliness and 

frequency of their offerings, and create new or richer statistics that meet emerging statistical 

data needs (Tam & Clarke, 2015:9). There is a need to guide NSOs towards innovation and 

efficiency (Florescu et al., 2014:11; Harwood & Mayer, 2016:613).   

 

The 4th IR technologies are expected to pose opportunities and challenges for NSOs. In the 

face of these opportunities and challenges, NSOs must redefine their role, use technology 

to streamline business practices and look to create new statistical products and services. 

NSOs furthermore are advised to look beyond traditional collection methods to unlock new 

data sources and make these part of their business practices, to supplement or even replace 

existing collections (Harwood & Mayer, 2016:614). 

 

2.3.5. CONCLUSION ON THE IMPACT OF THE 4TH INDUSTRIAL REVOLUTION ON 

NATIONAL STATISTICS OFFICES 

The 4th IR offers NSOs the opportunity to make significant advances in the production of 

official statistics. The collection of structured and unstructured data from the 4th IR sources 

such as IoT/IoE networks, sensors and applications, social and mobile networks, videos, 

pictures, and text will produce high volumes of data. Through big-data analytics and other 

advanced analytics tools such as machine learning (ML), these data can be transformed to 

produce accurate official statistics with universal coverage. Thus, the 4th IR enables 

government agencies (like NSOs) to create services that leverage big-data for statistical 

offering (Bradley et al., 2014:2). The NSOs need to use these advances in technology to 

streamline business practices and look to create new statistical products and services. 
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2.4. THE IMPACT OF THE 4TH INDUSTRIAL REVOLUTION ON OPERATING MODELS 

OF NATIONAL STATISTICS OFFICES 

The literature suggests that embracing the 4th IR to streamline business practices, somehow 

results in the operating models within NSOs revised and changed (McBeth et al., 2018:9). 

The 4th IR is expected to change products and production systems concerning the design, 

processes, operations and services. The implementation of the 4th IR has further 

consequences for management and future jobs through creating new business models 

(Ślusarczyk, 2018:232). 

 

New sources of data generated from the 4th IR technologies can provide an opportunity for 

NSOs to deliver a more efficient and effective statistical service (Tam & Clarke, 2015:1). For 

instance, some studies argues that technologies such as big-data needs to be seen as an 

entirely new ecosystem comprising new data, new tools and methods, and new actors 

motivated by their own incentives, and should stir serious strategic rethinking and rewiring 

on the part of the official statistical community (Letouzé & Jütting, 2015:5). The strategic 

rethinking about new data sources brought by the 4th IR are most likely leading to innovating 

new business models, products and services (Bodas-Sagi & Labeaga, 2018:47).  

 

During the 5th International Conference on big-data for Official Statistics, some participants 

advocated for a life-cycle approach as opposed to the linear model of innovation and making 

it more relevant for NSOs. Proposals were made to map the innovation process to various 

stages of the Generic Activity Model for Statistical Organizations (GAMSO) - which 

describes the activities that take place within a typical statistical organization (Ranjan, 

2019:1). Thus, according to Ranjan (2019:1), each component of the GAMSO needs to be 

mapped to innovation. Furthermore, innovation and technology management should be a 

strategic objective of all the components of the GAMSO.  

 
Examining the activities taking place in an NSO, the data revolution is likely to impact all 

operations of the NSO, but more so the “production activity” of the GAMSO. The production 

activity of the GAMSO (UNECE, 2019) is outlined in Figure 2.1. It covers all steps necessary 

to design, implement and manage statistical production processes or cycles, including 

surveys, collections based on data from administrative or other sources and account 

compilations. The Production activity mainly covers the Generic Statistical Business Process 

Model (GSBPM). 
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Figure 2.1: Generic Statistical Business Process Model. Source: UNECE (2019) 

  
The GSBPM describes and defines the set of business processes needed to produce official 

statistics (Figure 2.1). The GSBPM places its focus on producing official statistics using 

primary data sources such as sample surveys. Not much emphasis is made by the GSBPM 

on data that is generated through the 4th IR data sources such as big-data (UNECE, 2018:6). 

However, the focus of the GSBPM on primary data sources may not necessarily render the 
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model unfit for big-data and the data generated from the 4th IR technologies. The literature 

suggests that modifications may be required to make the GSBPM fit for big-data and the 4th 

IR technologies (ISTAT, 2018:15; Ozkan, 2018:21).  

 

The GSBPM consist of eight components which are all crucial steps in producing official 

statistics (Figure 2.1). During the 4th IR era, data will mainly be collected from machines with 

technologies such as actuators and sensors (Mrugalska & Wyrwicka, 2017:471). Some of 

this data is mainly collected for business purposes and not necessarily for statistical 

purposes. Therefore, the GSBPM will need to be flexible enough to incorporate this kind of 

secondary data (Born et al., 2018:3). 

 

2.5. THE OPPORTUNITIES, CHALLENGES AND RISKS OF THE 4TH INDUSTRIAL 

REVOLUTION ON NATIONAL STATISTICS OFFICES  

The innovations brought by the 4th IR have opened new sources of data that can be crucial 

for official statistics. The increasing popularity of the internet and social media has generated 

an explosion in new data, coupled with increasing computing capacity to exploit them. These 

data have provided significant scope to generate new and improved timely and granular 

evidence for analyses and statistics that can better inform policy makers and citizens (Anvar, 

2018:3). Statistical products may be delivered within a shorter period, with more detailed 

breakdowns, at lesser costs, and with reduced response burden (Hackl, 2016:43-52). In 

addition to the advantages of the new technologies that generate new sources of data, there 

are challenges and risks that NSOs could face (Bodas-Sagi & Labeaga, 2018:47).  

 

In the academic literature, most of the studies conducted on NSOs and the 4th IR 

technologies mainly focussed on big-data (Bodas-Sagi & Labeaga, 2018:47-52; Raguseo, 

2018:194; Vale, 2015:159-163). It is worth noting that not much is published about the 

impact of other 4th IR technologies (either than big-data) on NSOs. However, the introduction 

of the 4th IR technologies such as big-data analytics in NSOs have a range of opportunities, 

challenges and risks (Kitchin, 2015:471-483). Examining these opportunities, challenges 

and risks that the NSOs are likely to encounter during the 4th IR era, the common factor 

identified as an opportunity is “the ability of big-data to improve the efficiency and quality of 

the statistics produced”. The main challenges identified are mainly on the capacity for NSOs 

to embrace the new data sources. While, “resistance to change and minimal technical 
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expertise” appear to be the core risk that NSOs are likely to face in the 4th IR era (Bodas-

Sagi & Labeaga, 2018:49; Kitchin, 2015:471 - 483). 

 

The opportunities, challenges and risks that NSOs are likely to face during the 4th IR era 

highlights the need for NSOs to invest in human capital and capacity building (Ranjan, 

2019:1). Organisations need to develop relevant skills and new management style to turn 

these technological developments into a competitive advantage (Raguseo, 2018:187).  

 

2.6. THE NEED FOR HUMAN CAPITAL INVESTMENT GUIDELINES IN NATIONAL 

STATISTICS OFFICES IN RESPONSE TO THE 4TH INDUSTRIAL REVOLUTION 

The 4th IR will likely generate data that is different from traditional data sources currently 

used by NSOs. This will require the development of new methodologies together with 

upgrading of quality assurance frameworks, technology, security, privacy and legal matters. 

This implies that new skill sets, and competencies are necessary. Some of which could be 

hired temporarily, while others will need to become an integral part of the institution 

(UNSTATS, 2019:1). There have been skills development initiatives conducted globally 

around preparing the NSOs for technological developments. However, in the academic 

literature, most of the published literature covers initiatives that are centred around big-data 

and its impact on NSOs (Tam & Clarke, 2015:1-38; Vale, 2015:159-163).  

 

There are few studies that are published in the academic literature around the 4th IR and the 

impact this revolution has on NSOs. However, in real world the NSO’s are working on 

programs that will enable NSOs to optimise the benefits of new data sources that are brought 

by the 4th IR. The international statistical community has actively discussed the challenges 

brought about by the digital era, including the emerging new institutional roles for NSOs in 

‘ecosystems of data’. Some platforms for these deliberations include the UNSC, the UN 

Global Working Group on big-data for Official Statistics, ESSNet big-data project, the OECD 

and the CES (Anvar, 2018:3).  

 

In 2015, the United Nations Statistics Division (UNSD) conducted a big-data survey. The 

scope of the survey included assessing the skills that respondents felt are important for the 

NSO to acquire in order to better deal with big-data (UNSTATS, 2015:4). The respondents 

indicated that, whereas NSOs clearly see a need for these new advanced big-data skills, 
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they have not yet begun to hire candidates who possess them, nor have they sent their staffs 

to receive training on the required skills (UNSTATS, 2015:4). Instead, the respondents 

indicated the urgent need for guidance on “skills and training”, as one of the three guidance 

priorities NSOs need help with (UNSTATS, 2015:4). This highlights the need for a framework 

which can serve as a guideline tool to NSOs when formulating human capital development 

plans.  

 

2.7. ADDRESSING SKILLS DEMAND AND SUPPLY IN NATIONAL STATISTICS 

OFFICES DURING THE 4TH INDUSTRIAL REVOLUTION ERA  

The lack of skills and training for the 4th IR technologies and the data revolution in NSOs 

was also highlighted by Vale (2015: 163). In addition to identifying skills that will be required 

during this era, Vale (2015: 159-163) further suggested that there was insufficient training in 

place to acquire these skills. Suggestions were made that  the learning revolution in the 4th 

IR era should happen at a faster rate in order to avoid negative disruptions (McBeth et al., 

2018:9). The NSOs of the future therefore need to be innovative and responsive enough to 

prepare for many different scenarios (McBeth et al., 2018:9). 

 

If NSOs have to benefit from the 4th IR technologies such as big-data analytics, investment 

in human capital development is needed (Daas et al., 2015:259). The investments in human 

capital development programs will enable NSOs to be proactive in planning for the 

technological advancements. The NSOs need to be proactive and draft plans on how to 

improve or acquire skills that are relevant for the 4th IR era (McBeth et al., 2018:16). In being 

proactive, the academic literature suggests the interventions that are listed below as being 

vital for NSOs during the 4th IR era:  

 

- Need for big-data (including dark-data) strategy (Florescu et al., 2014:2; Tam & 

Clarke, 2015:28) 

- Self-assessment using the ‘Big-data Maturity Model (BDMM)) (Florescu et al., 

2014:1-12).  

- Collaboration with other statistical offices to share knowledge and skills (Vale, 

2015:159-163) 

- Pro-active plan to address opportunities, challenges and risk associated with new 

technologies (Harwood & Mayer, 2016:624-625; Kitchin, 2015:480)  
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- Skills development and training, as well as capacity building (Tam & Clarke, 2015:1-

38; Vale, 2015:159-163). 

Central to all these interventions is the required investments in the human capital 

development agenda of NSOs. Some of these interventions listed above form a crucial part 

when formulating human capital investment strategies.  

 

2.7.1. INDENTIFYING SKILLS REQUIRED BY NATIONAL STATISTICS OFFICES FOR 

THE 4TH INDUSTRIAL REVOLUTION ERA 

Statistical organisations need to acquire skills in order to harness the complexity of the 4th 

IR. Research studies had to some extend identified the skills that will be crucial for the 4th 

IR. In terms of the NSOs and the statistics field, those are the skills that will enable an NSO 

to achieve a mature stage Big-data Maturity Model (Halper & Krishnan, 2013:11). The study 

by Vale (2015:159-163) identified the three most important types of skills that NSOs will 

require for the data revolution era as: 

- IT skills: NoSQL databases, SQL databases and other advanced software’s; 

- Statistical skills: Methodology and standards for processing big-data, data mining; 

- Other skills: Creative problem solving, data governance and ethics (Vale, 2015:159-

163). 

 

Vale (2015: 159-163) further indicated that due to the advanced technology innovations 

surrounding data, researchers and technicians should be able to master different 

programming and analytics tools. As such, strong IT skills are needed to operate the 

following tools (amongst others): Hadoop (HDFS and MapReduce), Pig and Hive (PigLatin), 

RHadoop, Spark, and Pentaho. 

 

The ability to process large volumes of data and master the SQL and NoSQL databases 

were also indicated as being crucial for NSOs in the future (Halper & Stodder, 2014:11; Tam 

& Clarke, 2015:1-38). Daas et al. (2015:259) further found that in order to fully exploit the 

information contained in big-data, knowledge is required from the fields of mining and 

analysing massive data sets, high-performance computing, and the new emerging discipline 

commonly referred to as “Data-science”  
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Most of the literature around the 4th IR in the official statistics field identifies the IT related 

skills as crucial. However an caution was raised that issues surrounding standards, 

benchmarking and legislation also have to be addressed strategically in this era (Abdulkadri 

et al., 2016:38). Since the 4th IR may lead to data that is available as a by-product of 

commercial activities, issues such as: confidentiality protection, data ownership and privacy; 

the degree of statistical accuracy; the level of confidence in data sources; and even the 

information content of data derived from self-generated activities are crucial. As such non-

IT related skills such as legal expertise, methodologists, and standards statisticians are also 

vital (Tissot, 2017:10-15; Vale, 2015:159-163). In essence, employees with a mix of 

technical and business skills will be crucial for the NSOs in the 4th IR era (Hammer et al., 

2017:23).  

 

2.8. THE NEED FOR HUMAN CAPITAL INVESTMENT STUDIES FOR THE 4TH 

INDUSTRIAL REVOLUTION IN NATIONAL STATISTICS OFFICES  

Human capital investment is crucial for both developed and developing countries. The 4th IR 

is set to create new opportunities, risks and challenges. Developing countries can leapfrog 

stages of development and align with developed markets by embracing the use of emerging 

technologies such as Artificial Intelligence (AI), big-data analytics and blockchain (Manda & 

Ben Dhaou, 2019:244). It is however vital to acknowledge the uniqueness of the risks facing 

developing countries during the 4th IR era. Academics and governments in developing 

countries need to consider these risks in a domestic context and then establish 

corresponding policies and programs. These programs include national skills development 

and work placement platforms (Hamann, 2018:1).  

 

In elaborating the difference in adoption levels of new technologies between the developed 

countries and developing countries, Hilbert (2016:164) indicated that the developing 

countries face challenges such as poor infrastructure and skills shortage when adopting new 

technologies. In the case of statistics, the 4th IR and the data revolution is perceived as 

running through an unequal diffusion process that is compromised by structural 

characteristics, such as the lack of infrastructure, human capital, economic resource 

availability and institutional frameworks in developing countries (Hilbert, 2016:164). 

Therefore, generic studies that assumes 4th IR disruption will have the same impact on both 

developed and developing countries may not be accurate.  
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2.8.1. THE NEED FOR HUMAN CAPITAL INVESTMENT STUDIES FOR THE 4TH 

INDUSTRIAL REVOLUTION AT NATIONAL STATISTICS OFFICES OF 

DEVELOPING COUNTRIES 

The literature suggests that it is vital that NSOs conduct benchmark studies around skills 

and training for the 4th IR technologies. These studies are even more important when 

conducted at a regional level (Abdulkadri et al., 2016:38). However, the survey by the UNSD 

(2015) shows that by 2015, developing countries were lacking behind with participating in 

pilot studies that addresses topics of “skills development and training” (and the situation has 

not changed). The UNSD recommended that more pilot projects and partnerships in the 

area of skills and training are needed, especially those with participation from developing 

countries (UNSTATS, 2015:4) 

 

The UNSD (2015) survey further found that by 2015, OECD counties have to a greater 

extent started to establish partnerships on big-data projects with other statistical agencies 

than have than non-OECD countries. The partnerships were, through initiatives such as the 

Eurostat/ESS Task force on big-data and the UNECE initiatives related to big-data. NSOs 

in developing countries have established fewer partnerships and collaborations, 

furthermore, only few countries participate in the UN Global Working Groups on big-data, or 

other international working groups which addresses skills development and capacity building 

for the data revolution era (such as partnerships with Paris 21, World Bank and Global Pulse) 

(UNSTATS, 2015:5-6).  

 

The findings by the UNSD (2015) highlight the need for active participation of NSOs in 

developing countries on matters relating to “skills development and training” for the data 

revolution era. Studies that focus on human capital developments and investments for NSOs 

in developing countries may contribute immensely to the ongoing work by global 

organisations. This is mainly because the NSOs in the developing countries faces 

challenges that may not necessarily be like those of developed countries. The infrastructure 

and technological advances in these worlds happen at a different pace (Hilbert, 2016:164). 
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2.8.2. THE NEED FOR HUMAN CAPITAL INVESTMENT STUDIES IN NATIONAL 

STATISTICS ORGANISATIONS OF THE SACU REGION 

Studies have been conducted around building capacity and up-skilling employees for the 4th 

IR globally. The Future of Work 2018 report by the WEF identifies skills and roles that are 

growing in demand during the 4th IR (WEF, 2018a). The WEF report however focussed on 

a high-level skills requirement and do not drill to the level of NSOs. Other studies were also 

conducted in the Europe and developed countries which highlights the human capital 

investment that will be required by NSOs during the 4th IR (Florescu et al., 2014; Harwood 

& Mayer, 2016; Kitchin, 2015; Tam & Clarke, 2015; Vale, 2015), however most of these 

studies are conducted in Europe and mostly developed countries and do not focus on the 

developing countries.  

 

There further seems to be minimal studies conducted around amplifying human capital 

investment for the 4th IR era in NSOs of the developing countries with specific reference to 

Africa and the SACU region. The UN Global Working Group (GWG) on big-data for official 

statistics established a task team to investigate skills development and training needs in 

NSOs during the data revolution era, however,  none of the SACU member states are part 

of the GWG task teams (UNSC, 2019). Furthermore, none of the African countries are 

members of the GWG task team that works on skills development and training. This 

highlights the need for a study which will focus on HCI planning for the 4th IR with a specific 

focus on NSOs of the SACU region. 

 

2.9. ELEMENTS AND PRINCIPLES TO CONSIDER WHEN FORMULATING HUMAN 

CAPITAL INVESTMENT STRATEGIES  

Closer to the topic of skills development and training in Africa and the SACU region, is the 

need for human capital investment. Human capital investment is crucial for both the 

developing and developed countries. However, lack of investment in human capital has 

been a challenge for some of the African countries (Jaiyeoba, 2015:31). Although not much 

is published about human capital investment programs in the NSOs of the SACU region, the 

literature from the business community seem adequate to be applicable to most 

organisations.  
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In understanding human capital investment and its impact on organisations, governments 

and individuals, it is vital to understand the theory behind human capital investment. Without 

dwelling much into the theory, it is worth noting that human capital investment has its roots 

on the Human Capital Theory (HCT).  

 

Drawing form the HCT, human capital is defined as skills and knowledge manifested as 

ability to create economic value (Mamabolo, 2016:33). Human capital  mainly involve the 

skills the labour force possesses and is regarded as a resource or asset (Goldin, 2016:56). 

As such in this report, human capital investment is defined as an investment which an 

organisation avails to improve human capital.  

 

According to the HCT, the main resource in any organisation is the people. The most 

successful organisations are those that manage human capital more effectively, by investing 

in their employees, encouraging workers to invest in themselves, providing learning 

environments, including the skills and trainings (Krasniqi & Topxhiu, 2016:5).  

 

There are various reasons that lead organisations to engage in human capital investment 

programs. “Advances in new technologies” is amongst the factors that lead organisations to 

amplify human capital investment. There is a logical link between the introduction of new 

technology and human capital investment. As new technologies become available, 

employees need to be trained to handle the new technologies (which requires human capital 

investment) (Bae & Patterson, 2014:30).  

 

Drawing from Bae and Patterson (2014:16), HCT can be analysed by both individual and 

organizational perspectives, and furthermore by the country level perspective. From the 

organizational (firm) perspective, the HCT presents the ideas about productivity, the labour 

market, labour mobility, turnover, costs and benefits, and the risks of investment. The 

theories of investment in human capital shows that the variables related to a firm’s training 

decision are in such areas as: productivity, costs and benefits, turnover consideration, 

external and internal labour markets, and investment risks (Bae & Patterson, 2014:11-28).  

 

Still drawing from the HCT, Bae and Patterson (2014:11-28) indicated that organisations 

can rationalize their human capital investment decisions by identifying the principles of 
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investing in human capital. These are the core principles that organisations should consider 

when investing in human capital programs (some of these principles are as discussed in 

Table 2.2) (Bae & Patterson, 2014:11-28). 

 

Table 2.2: Principles to consider when formulating HCI programs 

Principles to consider Question to ask 

Productivity Will the program lead to increased productivity and 

financial returns? 

General training vs. Specific 

training. 

Will the program offer an industry focused (general) 

training or organisation focused (specific) training? 

Training Costs and Benefits What are the costs and benefits of the program? 

Labour Market: External and 

Internal impact 

What is the impact of the program on the labour market? 

Risk in investment What are the risks involved in conducting the program? 

Changes in Work Practices Will the program require changes in the work practices / 

culture? 

Advances in technology Will the program enable the organisation to adapt to 

advances in technology? 

Source: Bae and Patterson (2014:11-28) 

 
Table 2.2 above lists the core principles to be considered by organisations when investing 

in human capital development programs. Each principle contains a corresponding question 

that needs to be answered when formulating an HCI strategy. After successfully answering 

the questions listed in Table 2.2, an organisation can use these principles as a guideline for 

making sound HCI decisions (Bae & Patterson, 2014:11-28).  

 

In addition to the principles to be considered when investing in human capital development 

programs, a study by Deloitte (2018:1-58) indicates that there are further elements and 

questions to be considered. Organisations need to know: whether and how to collaborate 

with others when investing in human capital programs and initiatives. These identified 

questions and elements can help organisations to understand gaps and opportunities in the 

programs, interventions, and models in their local workforce ecosystem. Although the study 

was originally developed for a youth empowerment program, the study suggest that seven 
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elements are to be considered when developing a human capital investment model or 

program (the elements are discussed and listed in Table 2.3) (Deloitte, 2018:1-58). 

  

Table 2.3: Elements to consider when developing human capital investment programs 

Elements to consider Description 

Geographic target: Indicates the geographical location of employees served; this 

will enable analysis of the needs in the geography and 

programming required (new or existing) to meet those needs. 

Target beneficiaries: Indicates the coverage of programs serving employees and 

helps to identify populations that are potentially over or under 

targeted by programming. 

Key program features: Indicates the basic model of the program and helps to identify 

trends in terms of program structures and outcomes; this could 

also identify opportunities to collaborate or provide 

complementary programming. 

Skills categories: Indicates which of the key skills categories are taught and 

included within the training and delivery method. 

Delivery methods: Indicates how skills are taught and delivered; this could 

potentially identify trends, gaps, and opportunities for 

differentiated methods. 

Outcomes: The metrics used to measure program and system outcomes. 

Target-employment 

opportunities 

Indicates the potential employment opportunities for affected 

employees, and direct linkages to the employment 

marketplace. 

Source: Deloitte (2018:19) 

 

According to Deloitte (2018:9) and as outlined in Table 2.3, further elements to be 

considerations when developing a human capital investment model or program are: 

identifying the target audience and their geographic regions; identifying the features of the 

program; the delivery methods to be used; the skills categories to be addressed; the target 

employment opportunities, as well as the desired outcome (Deloitte, 2018:1-58). In 

examining the core principles for human capital investment programs (as discussed in Table 

2.2), as well as the core elements for human capital investment programs (as discussed in 
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Table 2.3), a human capital program may be developed by considering all the elements and 

principles. These principles and elements of human capital investment enables a holistic 

assessment of a program. The impact, benefits and risks of a program can be assessed 

using these principles and elements. Although these elements and principles are not 

specifically for NSOs, they are generic enough to be applied in an NSO environment.  

 

With technological advances gaining momentum during the 4th IR, NSOs need strategize 

their workforce to be able to cope with the new skills demands.  The speed of technological 

updates often surpasses the speed at which current and future talent can be re-skilled and 

trained, leaving a gap between skills needed and skills available. The business community 

is required to consider its unique position within a larger workforce ecosystem to determine 

where, how, and for whom they can make an impact today for the betterment of tomorrow 

(Deloitte, 2018:16). 

 

A sound application of the principles and elements of human capital investment programs 

in a program can help NSOs to understand gaps and opportunities in the programs, 

interventions needed, and models their local workforce ecosystem. Thus, when developing 

a human capital investment program, the ultimate questions to ask when all factors are 

considered are (Deloitte, 2018:19): 

- What is the overarching objective of the program? 

- How does it align with your business value proposition? 

 

It is worthwhile noting that any organisations core reason for existence is to create value for 

the stakeholders. A Business Model Canvas (BMC) is a tool that outlines a business’ value 

proposition, goals, available resources, target stakeholders, potential outcomes, and the 

potential trade-offs of an investment (Deloitte, 2018:31). Thus, alignment of the human 

capital investment programs or model to the BMC is the ultimate test for ensuring the human 

capital investment is channelled to the right areas in an organisation and NSOs may need 

to consider this approach.  

 

2.10. CONCLUSIONS ON CHAPTER 2 

This chapter identified synthesis in the literature that would provide insights about the 

research problem. The literature review established that the 4th IR will likely change the 
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operating models of NSOs. This change will require NSOs to acquire certain skills, while 

retraining employees to fill the newly created jobs. It is beyond doubt that the NSOs will need 

to review their HCI plans in order to be aligned with the skills demand for the 4th IR. However, 

some NSOs globally indicated the need for guidance when drafting HCI programs that will 

be aligned to the skills demands for the 4th IR.  

 

Furthermore, the literature suggests that such guideline frameworks are more effective when 

conducted at a regional level. However, the literature review identified that there are, few 

studies which are aimed at addressing the topic of HCI planning for the 4th IR at the NSOs 

of the SACU region. This study aimed at closing that knowledge gap by attempting to provide 

guidelines on how NSOs in the SACU region can amplify HCI planning for the 4th IR era. 

 

2.11. SUMMARY OF CHAPTER 2 

The literature review in this research acknowledged that the 4th IR is changing the physical, 

digital, economic, environmental worlds, with consequences for different organisations such 

as NSOs (McBeth et al., 2018:14). The business leaders need to be proactive and 

progressive in order to encourage innovation and creativity. A framework which can guide 

organisations when formulating strategic fields of action, as well as programs and projects 

to embrace the 4th IR will highly be appreciated (Schwab, 2016:1).  

 

In case of NSOs, the 4th IR has the potential to disrupt the operating models of the NSOs. 

The literature suggests that the current generic guideline operating model for NSOs (the 

GSBPM) may need modifications in order to be flexible enough to accommodate the 4th IR 

demands (UNECE, 2018:6). These modifications to the GSBPM will require NSOs to acquire 

certain skills and train employees to occupy the newly created jobs.   

 

It is beyond doubt that the change in skills set demanded during the 4th IR era might require 

the NSOs to review their existing HCI plans. There will be a need for an alignment process 

to ensure that HCI plans are aligned with the new skills demand. Work has commenced in 

some of the NSOs globally with the aim of addressing human capital development and 

capacity creation for the 4th IR and the data revolution. However, certain NSOs indicated 

that they need guidance when formulating human capital investment and development plans 

for the data revolution. 
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Schwab (2016:1) indicated that there is a need for a framework which can guide 

organisations when formulating strategic fields of action to embrace the 4th IR (Schwab, 

2016:1). The UNSD further advocates for more collaborations between NSOs when 

formulation strategies that are aimed at addressing human capital development and capacity 

creation programs for the data revolution (UNSTATS, 2015:4). These collaboration are 

assumed to be more effective when conducted at a regional level (Abdulkadri et al., 

2016:38).  

 

Despite the need for collaborations at a regional level, the literature review identified that 

there are few studies which are aimed at addressing the topic of HCI planning for the 4th IR 

at the NSOs of the SACU region. Furthermore, the UNSD laments the lack of collaborations 

by developing countries when addressing the issues that are related to the data revolution.   

This study aimed at closing that knowledge gap by attempting to provide guidelines on how 

NSOs in the SACU region can amplify HCI planning for the 4th IR era.  

 

In corroborating the research objective, the literature review further discussed the elements 

and principles that NSO managers in the SACU region need to consider when formulating 

HCI strategies for the 4th IR. These principles and elements provide an overview of key 

questions that NSO managers in the SACU region should answer before formulating HCI 

strategies. The answers to these principles and elements will ensure that NSOs managers 

approaches the HCI planning process with the aim of creating value for the organisation, 

and furthermore, to align the HCI plans with the Business Model Canvas (BMC).  
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3 CHAPTER 3: RESEARCH METHODOLOGY AND DISCUSSION OF 

RESULTS 

 

3.1. INTRODUCTION 

The previous chapter (Chapter 2) examined literature on the 4th IR and its implications on 

human capital investment in NSOs of the SACU region. This chapter details the 

methodology implemented in this study to ensure scientific soundness. The methodology 

followed in this study is based on theoretical underpinnings from the literature review as 

outlined in Chapter 2. Furthermore, this chapter presents the research findings as well as 

the discussion of the results in accordance with the research objectives listed in Chapter 1. 

 

3.2. RESEARCH PHILOSOPHY AND PARADIGM 

Research philosophy can be defined as the development of research assumption, its 

knowledge, and nature (Žukauskas et al., 2018:121). Although there are various ways of 

thinking about research philosophy, the major ones are ontology and epistemology 

(Mamabolo, 2016:50). Ontology is one one’s perception of reality, while epistemology covers 

beliefs on the way to generate, understand and use the knowledge deemed to be valid and 

acceptable. This study was based on the ontological assumption that, objectively, skills 

demand and supply in NSOs can be determined independently of the inquiring observer, 

and, subjectively, they can be explored dependently of the social actor or researcher. This 

study also assumed an epistemological perspective, where the two extremes in which a 

feeling researcher concerned with feelings and attitudes of subjects can be combined with 

a resource researcher who is concerned with collecting and analysing facts (Mamabolo, 

2016:50).  

  

The design choice for this study was a qualitative approach with an interpretivism approach. 

Interpretivism assumes that any research approach needs to respect the differences 

between people (Bryman & Bell, 2014:14). Interpretivism is a research paradigm that is 

associated with qualitative research (Pulla & Carter, 2018:3). Interpretivism sits comfortably 

in qualitative research particularly with methods such as ethnography and grounded theory, 
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alongside narrative analysis, constructivism, phenomenological approaches that are 

relatively new to the scene (Pulla & Carter, 2018:3). This study aimed to understand the 

individual’s personal interpretations of the subject’s experience, as such, the researcher had 

to be deeply involved in the data collection and was sensitive and flexible to follow the 

thoughts of the person being interviewed to gain an in-depth understanding of the 

individual’s experiences.  

 

3.3. RESEARCH DESIGN 

This study is classified in the fields of the 4th IR, official statistics, management, as well as 

operations management. The major research designs deployed for these fields of research 

include analytical modelling, quantitative empirical research, and case study research (Choi 

et al., 2016:379). Thus, there is no single suggested research design for research studies 

like this study. 

 

The 4th IR is one of the core themes in this study. It is worth noting that the 4th IR is 

characterized by the unprecedented digital technological progress bringing about beneficial 

transformations, but also profound challenges, likely to bring economic disruption. As such, 

the research methodologies applied in the field of the 4th IR are diverse and multi-

dimensional. Some of the methodological approaches in the 4th IR field includes: both 

qualitative and quantitative empirical work; editorial commentaries and theoretical work; 

case studies; evaluative, descriptive, sociological, psychological, management, and 

economics papers (Oosthuizen, 2017:10).  Despite the diverse methodologies being applied 

in research studies that focuses on the 4th IR, Oosthuizen (2017:10) suggested the use of 

qualitative studies such as the critical interpretive synthesis (CIS) when conducting research 

within the 4th IR field (Oosthuizen, 2017:10).   

 

Examining the studies conducted on innovation at the NSOs, the studies predominantly 

made use of both the quantitative approach as well as the qualitative approach. Whilst the 

use of quantitative approaches is not anyhow inappropriate for research studies for NSOs, 

the use of qualitative approaches provides value by expanding the evidence available in the 

field. The qualitative approach allows the researcher to surface new insights and enable 

new ways of seeing valuable information (Bansal et al., 2018:1194). Furthermore, the use 
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of qualitative research approach enables the researcher to produce holistic understandings 

of rich, contextual, and generally unstructured, non-numeric data (Ponelis, 2015:537). 

 

Considering that this research is based on acquiring thoughts, ideas, and perceptions from 

experts as well as the literature, quantitative approaches may not be suitable for this study. 

Researchers advise that when conducting research which is based on thoughts, ideas and 

perceptions, the qualitative research design is the preferred method (Bryman & Bell, 

2014:42). Considering the nature of this study, a qualitative research design was followed 

to achieve the objectives of the study. 

 

The exploratory studies are often recommended for qualitative studies (if the aim of the study 

is to collect thoughts and generate ideas). Exploratory studies are defined as a valuable 

means of finding out what is happening to seek new insights; to ask questions and to assess 

phenomena in a new light (Saunders et al., 2009). Considering that this study focuses on 

emerging technologies such as the 4th IR, as well as acquiring new insights, the choice of 

an exploratory approach for this research proved relevant. 

 

This study thus follows an exploratory qualitative research approach. While qualitative 

research is the collection and analysis of primarily non-numeric data, a structured approach 

to the research is still required (Bryman & Bell, 2014:41).  A 10-step research framework (as 

depicted in Figure 3.1) was used to formulate a systematic structure to the research study.  

The framework provided in Figure 3.1 was also used as a progress monitoring tool for this 

study. 
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Figure 3.1: Research design steps for the study 

 

Figure 3.1 depicts a summary of the steps followed in conducting this study. Due to the 

qualitative nature of the study, sampling occurred until saturation point was reached. The 

researcher had to conduct interviews while additional potential participants were being 

identified (this is depicted as step 7 of Figure 3.1). 

 

3.4. POPULATION AND SAMPLING 

 

3.4.1. POPULATION 

The population is the universe of units, like people, nations, cities, organisations, etc., from 

which a sample is to be selected (Bryman & Bell, 2014:170). It is the set of all items of 
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interest in a research problem. Ideally, a population should be an entire group about which 

some information is required to be ascertained. Participants in the general population must 

share at least a single attribute of interest (Asiamah et al., 2017:1611). With this definition 

in view, the target population for this study is all experts who responsible for planning and 

human capital development at NSOs in the SACU region and globally. These experts 

include academics, employees, as well as consultants and advisors.  

 

This study used multiple frames to identify most units within the target population. A 

sampling frame is a list or map that identifies most units within the target population (Wilmot, 

2005:222). In general, multiple frame studies are useful when no single frame covers the 

whole target population but the union of several (possibly overlapping) available frames 

does (Rueda et al., 2018:51). Three sampling frames were used in this study. The sampling 

frames used in this study were: 

- The United Nations Global Working Group database; 

- The employees / former employees of NSOs in the SACU region; and 

- Researchers / academics in the field of official statistics and the data revolution. 

 

The United Nations Global Working Group database 

In this research, the United Nations Global Working Group (GWG) was identified as the 

sampling frame. The GWG is a task team established by the United Nations. The main 

objective of the GWG is to explore the benefits and challenges of the use of big-data for 

official statistics and for the compilation of Sustainable Development Goals (SDG) indicators 

in various countries. The GWG addresses issues pertaining to methodology, quality, 

technology, data access, legislation, privacy, management and finance, and provide 

adequate cost-benefit analyses for NSOs globally. The GWG consists of 28-member 

countries and 16 international organizations (UNSC, 2019).  

 

Obtaining membership of the GWG is a formal process with approval from co-chairs and the 

GWG bureau and through official exchange of letters with the UN Statistics Division, as the 

secretariat of the UN Statistical Commission (UNSC, 2019). The GWG members meet 

annually and continue to explore the benefits and challenges of the use of new data sources 

and technologies for official statistics.  
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The GWG is the only expert forum globally which is established by the United Nations (UN) 

which covers aspects of the 4th IR in relation to NSOs at a global level. Currently there is no 

other expert forum with a global coverage like the GWG with regards to NSOs and the 4th 

IR disruption. The GWG expert’s member database was used as a sampling frame for this 

study. The use of the GWG group as a sampling frame is according to the researcher the 

best option due to the expertise that members possess, as well as the universal coverage 

of the working group.  

 

The employees / former employees of NSOs in the SACU region 

Considering that the study addresses the 4th IR disruptions caused to NSOs in the SACU 

region, some of the participants had to be from the NSOs in the SACU region. The SACU 

region consists of Botswana, Lesotho, Namibia, South Africa, and Eswatini. These member 

countries have NSOs in their respective countries. Specialists and managers at these NSOs 

also served as a sampling frame for the study. 

 

Researchers and academics in the field of official statistics and data revolution 

In the process of conducting the literature review, the researcher also identified academics 

and researchers who have published extensive articles related to the topic of the data 

revolution, 4th IR, and HCI in the NSO environment. The list of these experts also served as 

a sampling frame for this study. 

 

Although the study used multiple frames, the fames are related to the target population of 

this study. As such sampling was conducted on the combined sampling frame which 

incorporated all three sampling frames. Consolidating all the frames, the target population 

was identified to be 55 participants. Of the target population of 55 participants, 44 were 

identified as members of the GWG. Six potential participants were identified as experts or 

academics that are actively advising the NSOs. Whilst the remainder of the potential 

participants (five participants) were identified as being employees of NSO’s in the SACU 

region. 

 

3.4.2. SAMPLING METHOD 

Sampling is a core step in research as it determines the ongoing success of a research 

project. The general aim of sampling in qualitative research is to acquire information that is 

http://www.gov.bw/
http://www.lesotho.gov.ls/
http://www.grnnet.gov.na/
http://www.gov.za/
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useful for understanding the complexity, depth, variation, or context surrounding a 

phenomenon, rather than to represent populations as in quantitative research (Gentles et 

al., 2015:1782). Main participants in this study were sampled using the non-probability 

sampling techniques.  

 

The non-probability sampling techniques used are purposive sampling as well as snow-

balling methods. Combining sampling techniques is generally acceptable in qualitative 

studies (Palinkas et al., 2015:533). Purposive sampling was used to identify the initial 

participants of the study, then the snow-balling sampling method was later followed to 

augment the initial sample.  

 

The purposive sampling technique is the choice of a participants due to the qualities the 

participants possesses. It is typically used in qualitative research to identify and select the 

information-rich cases. This involves identification and selection of individuals or groups of 

individuals that are proficient and well-informed with a phenomenon of interest (Etikan et al., 

2016:2). In this study, the researcher selected participants on the virtue of their knowledge 

and experience in the field of the official statistics or the 4th IR. As such, the purposive 

sampling technique (mainly based on expert sampling) was found to be the relevant 

sampling technique for this type of research.  

 

The snow-balling method is generally used in situations where there is no clearly defined 

and accessible sampling frame (Bryman & Bell, 2014:179). Although a sampling frame has 

been identified in this study, the sampling frame was based on the researcher’s prior 

knowledge and suggestions from the literature. The snow-balling sampling was deemed to 

reduce bias in the study since the experts recommended further participants.  

 

A combination of purposive sampling, as well as snow-balling sampling method were 

followed in this study. Data collection and analysis occurred simultaneously so that the 

researcher could be able to identify the saturation point. The researcher was involved with 

the process from the beginning and asked the initial participants to recommend other experts 

that may be useful for the study (snowball sampling). 
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3.4.3. THE SAMPLE 

3.4.3.1. SAMPLE DESCRIPTION 

In qualitative studies, sampling typically continues until information redundancy or saturation 

occurs (Robinson, 2014:31). This is the point at which no new information is emerging in the 

data. In this study, the list of experts from the target population was used as an initial sample 

for the study. These experts were requested to suggest more eligible participants until such 

time that a saturation point was reached. 

 

Considering that the study addresses the 4th IR disruptions caused to NSOs in the SACU 

region, it is worth noting that some of the participants had to be from the NSOs in the SACU 

region. The SACU region consists of Botswana, Lesotho, Namibia, South Africa, and 

Eswatini. These member countries have NSOs in their respective countries. Specialists and 

managers at these NSOs were also requested to participate in the study with the aim of 

assessing the state of events in these NSOs. The participants from the NSOs in the SACU 

region were also requested to suggest more eligible participants until such time that a 

saturation point was reached. 

 

Furthermore, it is worth noting that in the process of conducting the literature review, the 

researcher also identified academics and researchers who have published extensive articles 

related to the topic of the data revolution and HCI in the NSO environment. Some of these 

researchers were sampled and requested to participate in the study. The aim of including 

these researchers in the sample was to acquire more knowledge and insights. The selection 

of these researchers was based on the published work in relation to the research objectives 

of this study. 

  

Examining the nature of qualitative studies, the representativeness of the sample may not 

necessarily be measured through quantitative or statistical indicators. Instead, there are 

various factors to be considered such as the context, method of collecting data, and type of 

generalisation needed. Furthermore, it is crucial to note that in qualitative studies, sample 

size selection involves more than the number of participants included in the study (it is a 

process that incorporates the number of participants, the number of contacts with each 

person, and the length of the contact). There are generally no specific guidelines on the 

http://www.gov.bw/
http://www.lesotho.gov.ls/
http://www.grnnet.gov.na/
http://www.gov.za/
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number of participants required to be representative in qualitative studies (Omona, 2013:169 

- 185).  

 

Although an approximation of sample size is necessary for planning a qualitative research, 

the adequacy of the final sample size must be continuously evaluated during the research 

process. The sample size therefore cannot be predicted by formulae as in quantitative 

research. Tools to guide sample size should not rely on procedures from a specific analysis 

method, but rest on shared methodological principles for estimating an adequate number of 

units, events, or participants. Some studies suggests that a purposive sample of six to 10 

participants with diverse experiences might therefore provide sufficient information power 

for a study (Malterud et al., 2016:1753-1760). 

 

This study initially sampled 16 participants which according to the researcher’s knowledge 

was representative enough to gather all the insights required by the study. All sampled 

participants in the study where either specialist, academics, or occupied a senior 

management position within their organisation. All participants who were academics were in 

possession of a PhD qualification and were actively involved in research in the field of either 

data revolution or official statistics.  

 

Of the 16 initial sampled participants, six of the participants were from the NSOs of the 

SACU region, whilst four of the participants were from the global organizations that support 

NSOs. The participants from academia and research institutions consisted of six 

participants. In total, 11 of the initial sampled participants agreed to participate in the study, 

while five participants declined to participate (Table 3.1). It is further worth noting that 

saturation was reached after the 10th interview was conducted, and the researcher stopped 

conducting further interviews.  

  



- 54 - 

 

Table 3.1: Sample characteristics and proportion 

Category 
Sampled 
participants 

Participants 
declined to 
participate 

Active 
participants 

Participants from international statistical 
organisations 

4 2 2 

Participants from NSOs in SACU region 6 1 4 

Participants from academia and research 
institutions 

6 2 4 

Total 16 5 10 

 

A total of 10 interviews were conducted. The response rate was according to the researcher 

considered reasonable as only five participants refused to participate (this is out of the initial 

sample of 16 participants). The other strength of the sample response rate was that 2 

participants were from international statistical organisations that oversee the development 

of official statistics globally (Table 3.1). The inclusion of these participants ensured 

representativity of the sample as these participants have experience of working with NSOs 

from all regions globally.  

 

The other 8 participants in the study were from academia, as well as from NSOs of the 

SACU region. The inclusion of these participants ensured that the study covers experiences 

and problems encountered by NSOs in the SACU region, as well as the problems that the 

academic world encounters when working with the topics related to this study problem. The 

composition of participants in terms of knowledge, geographic spread, as well as experience 

was according to the researcher sound enough to acquire insights that can answer the 

research problem. 

 

3.4.3.2. ANALYSIS OF SAMPLE 

The participants were selected based on the following criteria: 

- The level of involvement with official statistics and NSOs; 

- The seniority level of the participant; and 

- The type of organisation that the participants are representing. 

The distribution of participants in this study was balanced as it included mainly senior 

personnel, researchers, academics, and specialists with extensive knowledge and 
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experience within the field of official statistics and data revolution. The geographic 

distribution included participants from the global official statistics community as well as the 

SACU region. The inclusion of participants from the SACU region ensured that the results 

of the study can be applied in the SACU region. 

 

The level of involvement with official statistics and national statistical offices 

Every participant had somehow been involved with NSOs and official statistics either as an 

employee or advisor. The type of involvement of each participant within the NSO 

environment is presented in Table 3.2 below.  

 

Table 3.2: Type of participants’ involvement in NSO environment 

Participant Type of involvement 

Participant 1 Employee at an NSO 

Participant 2 Advisor at an international statistical organisation 

Participant 3 Advisor at an international statistical organisation 

Participant 4 Employee at an NSO 

Participant 5 Employee at an NSO 

Participant 6 Advisor and academic, former employee at NSO 

Participant 7 Researcher, advisor and academic 

Participant 8 Researcher, advisor and academic 

Participant 9 Researcher, advisor and academic 

Participant 10 Employee at an NSO and researcher 

 

Table 3.2 helped to place into context the participants’ feedback and how it related to NSOs. 

It is worth noting that six participants were involved with NSOs at an advisory level, while 

the other four employees were employed by NSOs. The composition of participants 

represents a balanced view as all participants were actively involved in official statistics at 

various dimensions. 

 

Seniority level 

All Participants in the study were either specialist, academics, or occupied a senior 

management position within their organisation. All participants who were academics were in 

possession of a PHD qualification and were actively involved in research in the field of either 
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data revolution or official statistics. The participants’ seniority was classified into the 

categories listed in Table 3.3 below. 

 

Table 3.3: Type of Participant’s involvement in NSO environment 

Participant 

category 

Description 

Head These are the Statistician Generals (SG) or heads of a unit in a 

global organisation that are enhancing the work of NSOs globally. 

The former SGs and directors at global organisations are also 

classified in this category.  

Executive managers 

/ Chief directors 

These are participants who are serving as either Executive 

Managers (EM) or Chief-directors (CD) in their organisations. 

Specialists These are participants that work on a specialist role within the 

NSOs. These include senior statisticians, methodologists, survey 

specialists, data scientist, etc. These participants serve at a senior 

role and have extensive experience in the field of official statistics. 

Senior researchers 

and academics 

These are participants who are based at research institutions and 

academic institutions. These participants conduct research in the 

field of official statistics and data revolution. Furthermore, these 

participants have published articles in these fields and serve as 

advisors to NSOs and international organisations working with 

official statistics. All the participants in this category had a minimum 

of PhD degree and have published or presented in international 

platforms.  

 

Participants seniority was classified into four categories: Head, Executive Manager or Chief 

Director, Specialists, Senior Researchers and Academics. Table 3.3 contains a detailed 

description of each category. The composition of participants seniority levels is as depicted 

in Figure 3.2 below.  
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Figure 3.2: Distribution of participants per seniority level 

 

Figure 3.2 helped to place into context the participants’ feedback in terms of the knowledge 

and experience that the participants held. About 20% of the participants were either 

Statistician Generals or Heads of units in an international organisation. A further 20% of the 

participants were Executive Managers or Chief Directors. About 30% of participants were 

Specialists, while Senior Researchers and Academics accounted for about 30% of the 

participants. Figure 3.2 depicts that the sample was balanced in terms of participants’ 

seniority level and experience. 

 

Type of organisations that participants are representing 

The participants comprised of individuals from the organisations listed in Table 3.4 below:  

  



- 58 - 

 

 

Table 3.4: Type of organisations that participants are representing  

Organisation 

classification 

Description 

Global organisations 

supporting NSOs 

These are organisations whose mandate is to enhance the 

work of NSOs globally. These cover the statistics 

department within the organisations such as the 

International Labour Organisation, the World Bank, the 

International Monetary Fund, the United Nations, and 

Eurostat. 

Academic and research 

institutions (forums) 

This category includes international academic and 

research institutions. The research forums and working 

groups such as the PARIS 21, the Ottawa group, etc. are 

included in this category.  

NSOs in the SACU region This category covers participants who are employees (or 

former employees) of the NSOs in the SACU region, or 

individuals that have been involved with operations in these 

NSOs.  

 

The organisations were categorised into three categories namely: global organisations that 

support NSOs; academia and research institutions; as well as NSOs from the SACU region. 

It is worth noting that although the participants worked (or advises) the organisations 

mentioned in Table 3.4, the views expressed in the study did not represent the views of the 

organisation. However, the views were based on the personal experiences of each 

participants. Figure 3.3 provides the proportion of participants from each organisation 

category. 
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Figure 3.3: Distribution of participants per organisation type 

 

About 40% of the participants were from the NSOs of the SACU region, whilst 20% of the 

participants were from the global organizations that support NSOs (Figure 3.3). The 

participants from academia and research institutions consisted of 40% of the participants.  

      

3.5. UNIT OF ANALYSIS 

The unit of analysis consisted of specialists, managers, strategists and practitioners who 

work for, or are advisors to the NSOs. Some of these participants also serve in international 

expert working groups such as the UN-GWC and PARIS-21. 

 

3.6. INTERVIEW GUIDELINES 

Interviews are one of the popular methods for collecting data in qualitative studies. 

Interviews provide in-depth information pertaining to participants' experiences and 

viewpoints of a particular topic  (Robinson, 2014:754). This study aims to collect insights, 

rich valuable views, perceptions, thoughts, ideas, and predictions from experts through 

interviews. There are different formats for interview designs that can be used to obtain thick, 

rich data utilizing a qualitative approach. Some of these formats include: (a) informal 
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conversational interview, (b) general interview guide approach, and (c) standardized open-

ended interview (Robinson, 2014:754). 

 

Whilst there is nothing inappropriate with using other interview formats, the best tool for 

collecting the information required in this study is the standardized open-ended interviews 

(Bryman & Bell, 2014:224). The open-ended interview formats are popularly used in 

qualitative studies. The open-endedness allows the participants to contribute as much 

detailed information as they desire and it also allows the researcher to ask probing questions 

as a means of follow-up (Robinson, 2014:754). 

 

One of the popular areas of interest in qualitative research design is that of the interview 

protocol. A development of a qualitative semi‐structured interview guide contributes to the 

objectivity and trustworthiness of studies and makes the results more plausible. The five‐

step process as suggested by Kallio et al., (2016:2954) was used to develop a semi‐

structured interview guide for this study. The steps followed in developing a semi‐structured 

interview guide for this study were:  

1) Identifying the prerequisites for using semi‐structured interviews;  

2) Retrieving and using previous knowledge;  

3) Formulating the preliminary semi‐structured interview guide;  

4) Pilot testing the guide; and 

5) Presenting the complete semi‐structured interview guide (Kallio et al., 2016: 2954 - 

2965). 

  

After developing the interview guideline, a process of refining the guideline is crucial. In this 

study, the interview protocol was refined using Castillo-Montoya (2016:811) IPR framework 

(A copy of the interview protocol is in Appendix 5). The refinement followed the four-phase 

process as suggested by Castillo-Montoya (2016:811). This was done to help the interviewer 

prepare for the interview and asks the most important information, and also ensure that the 

interviewer does not forget key points that needed to be addressed throughout the interview 

(Castillo-Montoya, 2016:811). 
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3.7. DATA GATHERING 

This study follows a qualitative research approach, as such data gathering was primary 

conducted with in-depth, semi-structured interviews with participants that were sampled for 

the study. Due to the geographical dispersion of the participants, the interviews were 

conducted electronically (Skype, telephone and other electronic communications). A digital 

voice recorder was also used for the interviewer to capture all the information that may be 

missed during the interview. The use of the voice recorder was limited to the participants 

giving consent to be recorded. 

 

Prior to conducting the interviews, pilot studies were conducted where the researcher 

interviewed two employees working at an NSO. The pilot test interviews were mainly to test 

the efficacy and clarity of an interview protocol. The pilot testing was also useful in verifying 

that participants are comfortable with the interviewer, topics, questions, and mode of the 

interview (Bahnson et al., 2019:2). The interviewees in the pilot testing were asked about 

their experience of the interview. Based on the responses from the interviewees, the 

interview protocol was amended and then deemed ready to be used for the study. 

 

Ethical clearance was obtained from the NWU business school before any data collection 

began. This was to ensure that the information collected from the participants remains 

confidential and is used in an ethical manner (as guided by the NWU research ethics 

committee). A copy of the ethical clearance is attached in Appendix 3.  

 

3.8. DATA ANALYSIS 

In qualitative studies it is critical that data collection and analysis are occurring 

simultaneously so that the researcher will know when the saturation point is reached (CIRT, 

2019). In this study, data collection and analysis occurred simultaneously. The simultaneous 

occurrence of data collection and analysis enabled the researcher to conduct the snowball 

sampling approach. The researcher eliminated any biases by analysing the data 

continuously and thoroughly throughout the process to bring validity to the data collected. 

 

This study used a thematic analysis approach. Thematic analysis is a method for identifying, 

analysing, and reporting themes within qualitative data and also interprets various aspects 
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of the research topic (Braun & Clarke, 2006:81). The thematic analysis approach is preferred 

when the study’s main goal is to identify, analyse, and describe patterns, or themes (Bryman 

& Bell, 2014:350). Since the main goal of this study was to gather insights and expert’s 

opinion, the use of thematic analysis was relevant to achieve the research objectives.   

 

The six steps for conducting thematic analysis as suggested by Braun and Clarke (2006:87) 

were used in the study. The six step thematic analysis process that were followed in this 

study entailed data familiarisation, data coding, searching for themes, reviewing themes, 

defining and naming themes and writing up thematic analysis (Bryman & Bell, 2014:350).  

 

Table 3.5: Application of thematic analysis to the research 

Phase Description Researchers initiatives or actions 

1 Familiarise yourself with the 

data 

Transcribing data, read and re-read, and noting 

initial ideas 

2 Generating initial codes Systematic coding of features identified in the 

data 

3 Search for themes Collating codes into potential themes 

4 Reviewing themes Checking and verifying if codes are working in 

relation to the coded extracts. 

5 Defining and naming themes This was based on the analysis and the 

information from the literature 

6 Writing up thematic analysis  

Source: Bryman and Bell (2014:350) 

 

The steps followed by the researcher in analysing data gathered for this study are further 

discussed in Table 3.5. It is worth noting that Frequency Analysis (FA) was a technique that 

was also employed to strengthen the thematic analysis performed and incorporated 

assessment of the regularity with which certain words, ideas and thoughts were mentioned 

(Taigbenu, 2019:45).  

 

It is worth noting that the use computer-aided qualitative data analysis software has been 

increasing in the academic literature with software such as ATLAS.ti™ and NVivo™ gaining 

popularity. Qualitative data analysis software (QDAS) generally support a variety of research 



- 63 - 

designs and most commonly support analyses of data gathered through interviews, focus 

groups, documents, field notes, and open-ended survey questions. Although QDAS can 

support multiple phases of the research process, some studies found the vast majority of 

researchers are using it for data management and analysis, with fewer using it for data 

collection or to visually display their methods and findings (Woods et al., 2016:597). 

 

In this study, the computer-aided qualitative data analysis software Voyant was used to 

conduct the analysis. However, the use of computer-aided software did not impede the use 

of manual methods for analysis.  

 

3.9. THE QUALITY AND RIGOUR OF THE RESEARCH 

Historically, qualitative research has been criticized for lacking scientific rigor compared to 

quantitative research. However, the literature has proved that qualitative research is not 

inferior and addresses areas that quantitative research may not address. A major challenge 

for researchers is striving for the highest possible quality when conducting and reporting 

qualitative research (Cope, 2014:89). 

 

To develop the quality and rigour of qualitative research, there are four criterions which are 

generally used as measure of quality in qualitative research. These quality criterions are: 

credibility, transferability, dependability and conformability (Bryman & Bell, 2014:44). These 

quality criterions develop trustworthiness in qualitative research (Cope, 2014:89). This 

research used these four quality criterions to ensure the rigour and quality of the research 

(the criterions are as discussed below):  

• Credibility: The researcher ensured that the research is carried out to the standard of 

good practice. The results were shared with the people that participated in the study. 

Sharing the results with participants was crucial in obtaining participant approval for 

using quotations or case studies and where anonymity cannot be guaranteed. 

Furthermore, stakeholder reviews of draft reports were also carried-out as a good 

research practice (Thomas, 2017:23).  

• Transferability: The researcher ensured that the findings of the study can be transferred 

and applied in other contexts either than where the data was collected. The researcher 

ensured transferability through the concept of “thick descriptions”, as well as purposive 

sampling (Anney, 2014:278).  
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• Dependability: The researcher ensured dependability by using an audit trail, 

triangulation, and peer examination (Anney, 2014:278). All data collection and analysis 

tools were recorded and saved for auditing purposes. Each process of the research was 

documented. Triangulation was conducted by using multiple sources and literature 

review to draw verify some of the findings (Cope, 2014:89). While peer examination was 

conducted by the research supervisor from the NWU business school, as well as an 

independent consultant who reviewed the results of the study. 

• Conformability: The researcher through the research ethics guidelines of the NWU 

Business School signed a form confirming that there was no prior knowledge of any form 

of biasness. The researcher described how conclusions and interpretations were 

established and exemplifying that the findings were derived directly from the data. The 

researcher provided rich quotes from the participants that depict each emerging theme 

(Cope, 2014:89). All these measures were undertaken to ensure conformability.  

In the past, qualitative research methodology has been criticized for lacking rigour, 

transparency, as well as justification of the research methodology used. Demonstrating 

rigour in qualitative studies is essential so that the research findings have the “integrity” to 

make an impact on practice, policy or both (Hadi, 2016:641). The quality assessment 

categories used in this study demonstrated the quality and rigor of the research methodology 

used in this study. 

 

3.10. TIME HORIZON 

This study aims to collect insights, rich valuable views, perceptions, thoughts, ideas, and 

predictions from the sampled participants. The objectives of this research focused on both 

the short-term and long-term effects. The study was based on the participants’ knowledge 

at the time the interview was conducted (February 2020). Furthermore, the study was 

conducted at single point in time and the results were not affected by different time intervals.  

 

Furthermore, the main aim of this study was to obtain a snapshot of the current views on 

how NSOs in the SACU region can amplify HCI planning for the 4th IR era. This is closely 

aligned to the cross-sectional study. As a result, this research followed a cross-sectional 

design. 

 



- 65 - 

3.11. RESEARCH ETHICS 

Permission to conduct the study as well as ethical clearance were obtained from the NWU 

Business School prior the commencement of the study. The researcher acquired the 

permission letter which had to be presented to participants prior to interviews (A copy of the 

permission letter is attached Appendix A). Participation in the study was on a voluntary basis 

and as such, participants had to sign consent forms before participating. The participants’ 

responses were treated confidentially according to the NWU Business School ethics 

guidelines. 

 

3.12. ANALYSIS OF TRANSCRIPTS 

In analysing the transcripts, the data saturation test as well as the word Cruncher analysis 

was conducted. The results are as discussed below: 

 

Data saturation test 

In order to test for data saturation across the sample of 10 interviews that were conducted, 

an assessment was performed of all new codes generated after the analysis of each 

interview was completed. Figure 3.4 highlights the determination of data saturation. 

 

 

Figure 3.4: Data saturation test 
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In total, 54 codes were generated during the review of the transcripts in computer aided 

software. Data saturation was achieved on completion of interview 10. This was because no 

additional new code that was different from the codes generated in the preceding 9 

interviews. Furthermore, it was not expected that any additional new code would be 

generated if any additional interview was held subsequently. Subsequent to interview one, 

interview two and interview nine had the newest codes generated. Interview eight generated 

the least number of new codes subsequent to interview one. The significant spike in new 

codes introduced from Participant two and Participant seven reaffirmed their significant level 

of expertise in the official statistics environment. These participants contributed to the 

introduction of new and insightful data (Figure 3.4).  

 

3.13. RESEARCH FINDINGS AND DISCUSSION OF RESULTS 

This section of the chapter examines the findings of the study in terms of the research 

objectives. Furthermore, a compilation of the discussions of the results in terms of both the 

research objectives and the literature review is conducted. The results were analysed 

alongside the related literature to identify areas of corroboration, disagreement, subtractions 

and additions between the results and the literature. These discussions were then 

aggregated into a summarised format to highlight the dominant themes that contributed to 

the development of the framework that explained the concept of “amplifying human capital 

investment planning at NSOs in the SACU region during the 4th IR era”. 

 

3.13.1. RESEARCH OBJECTIVE 1: DETERMINE IF THERE IS A RECOMMENDED 

MATRIX THAT CAN BE USED TO MEASURE BIG-DATA AND DARK-DATA 

MATURITY PROGRESS (IN TERMS OF HUMAN CAPITAL INVESTMENT) IN 

NSOS OF THE SACU REGION (GUIDED BY THE BIG-DATA MATURITY 

MATRIX). 

The aim of this research objective was to suggest to NSOs in the SACU region a suitable 

tool to measure maturity with regards to implementing the 4th IR technologies (mainly 

focussing on assessing progress of HCI programs, as well as how the HCI initiatives are 

enabling the NSO to achieve a higher maturity level on the BDMM). The literature indicated 

that there are various models that can be used to measure big-data maturity, however not 
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all models can be suitable for NSOs in the developing countries like the SACU region (Braun, 

2015:99). The questions asked in the interviews aimed to provide the best recommended 

big-data maturity model that can be suitable for NSOs in the SACU region.  

 

3.13.1.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 1 

Upon analysis of the questions aligned to this research objective, all the participants 

indicated that the topic of big-data (dark-data) maturity matrix is not yet prioritised in the 

NSO environment yet. There is no specific maturity matrix model that can be recommended 

to NSOs in the SACU region yet.  

 

"The issue of maturity matrix was discussed for big-data issues, but due to widely differing 

needs among NSOs, we decided not to formalize it for our ongoing project” (Participant 2). 

 

3.13.1.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 1 

The literature indicates that there are variety of Big-Data Maturity Matrix (BDMM) models 

that have been developed by academics and practitioners. These models measure maturity 

with regards to implementing data revolution technologies brought by the 4th IR technologies 

(the maturity level also includes the human capital capacity). Furthermore, there are clear 

differences in the performance of the existing big-data maturity models (Braun, 2015:99). 

Although some models have been recommended by authors, the literature indicates that 

there are still studies necessary to evaluate the existing big-data maturity models and 

provide more details about the most useful models (Al-Sai & Abdullah, 2019:160). 

 

All participants in the study also indicated that the concept of bid-data maturity models has 

not been fully explored in NSOs. It appears that the issue of big-data maturity models has 

been discussed at global forums, however, the issue has not been formalised as an ongoing 

project for NSOs.  

 

3.13.1.3. CONCLUSION ON RESEARCH OBJECTIVE 1 

After synthesising the feedback from participants and reviewing the literature, it was 

established that there are still more studies required around the topic of big-data maturity 

models in the NSO environment. These studies will be crucial for NSOs in the SACU region 
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to be able to choose the best model that will be suitable for their environment. The BDMM 

will be crucial in assessing progress of HCI programs, as well as how the HCI initiatives are 

enabling the NSO to achieve a higher maturity level on the BDMM. This study however, is 

not yet able to suggest the recommended big-data maturity model that can be used by NSOs 

in the SACU region. 

 

3.13.2. RESEARCH OBJECTIVE 2: DETERMINE IF THE CURRENTLY USED GENERIC 

GUIDELINE OPERATING MODEL FOR NATIONAL STATISTICS OFFICES (THE 

GSBPM) WOULD BE RELEVANT FOR THE 4TH INDUSTRIAL REVOLUTION 

ERA. 

The 4th IR is anticipated to change operating models in different industries and may render 

certain operating models redundant (Ślusarczyk, 2018:232). Winning organisations during 

this era begin with re-inventing the operating models. The operating model represents how 

value is created by the organisation, and by whom, as well as the capabilities and skills 

required to create value (Deloitte, 2019:3). The topic of operating models is closely linked to 

HCI planning as the HCI plans need to produce skills that are in line with the operating 

models of NSOs. Without the relevant operating model, HCI programs might produce skills 

that do not create value and do not meet skills demand for the 4th IR era. The aim of this 

research objective was to assess if the currently used GSBPM model will still be fit to be 

used as a baseline operating model for NSOs during the 4th IR era.  
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3.13.2.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 2 

 

Figure 3.5: Distribution of relevance of the GSBPM to the NSOs during the 4th IR era 

 

The results from the interviews show that there are generally mixed reactions to the 

relevance of the GSBPM during the 4th IR era. Majority of participants (60%) felt that the 

GSBPM will still be relevant during the 4th IR era. While the other 40% of participants felt 

that the GSBPM will not be relevant for the 4th IR era (Figure 3.5). 

 

Table 3.6: Assessment of the GSBPM modification requirements 

  

Will the GSBPM be relevant during the 4th 
IR era? 

Yes No Total 

Does the GSBPM 
require 
modifications? 

Yes 40.0% 40.0% 80.0% 

No 20.0% 0.0% 20.0% 

Total 60.0% 40.0% 100.0% 

 

Although majority of participants felt that the GSBPM will still be relevant during the 4th IR 

era, a significant number of participants (about 80%) indicated that the GSBPM will need 

modifications (Table 3.6). About 60% of the participants that are of the opinion that the 

GSBPM will be relevant during the 4th IR era further indicated that the GSBPM will still 

require modifications in order to be fully relevant for the 4th IR era. This implies that even 

though the GSBPM would still be relevant during the 4th IR era, there are still modifications 

that are required on the model. 
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3.13.2.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 2 

The literature criticizes the GSBPM for placing its focus mainly on producing official statistics 

using primary data sources such as sample surveys. It is sometimes argued that not much 

emphasis is made by the GSBPM on data that is generated through the 4th IR data sources 

such big-data (UNECE, 2018:6). This poses a challenge when HCI programs that are meant 

to address the skill demand for the 4th IR era are formulated. However, the literature 

emphasizes that the focus of the GSBPM on primary data sources may not necessarily 

render the model unfit for the 4th IR era. Actually, the literature suggests that modifications 

may be required to make the GSBPM fit for the data sources generated through various 

technologies (ISTAT, 2018:15; Ozkan, 2018:21). 

 

Most participants in this study also shared a view that the GSBPM will still be relevant in the 

4th IR era, but will require modifications. These are modifications that will enable the GSBPM 

to accommodate data that is generated from the 4th IR technologies, while providing a 

guideline on alignment between the HCI programs and skills demanded by the operating 

model 

 

3.13.2.3. CONCLUSION ON RESEARCH OBJECTIVE 2 

After synthesising the feedback from participants and reviewing the literature, it was 

established that the GSBPM would still be relevant to the 4th IR era. However, the model will 

require modifications in order to align with the 4th IR technologies. 

 

3.13.3. RESEARCH OBJECTIVE 3: IDENTIFY ANY POSSIBLE MODIFICATIONS TO 

THE GSBPM THAT WILL BE REQUIRED AS A RESULT OF THE 4TH 

INDUSTRIAL REVOLUTION DISRUPTION. 

The GSBPM may require modifications in order to be relevant for the 4th IR era. These 

modifications includes being able to accommodate non-survey data that is generated 

through various technologies (ISTAT, 2018:16; Ozkan, 2018:1). The suggested 

modifications need to be aligned with HCI programs as the NSOs will need to acquire 

relevant skills that will match the modified GSBPM. The aim of this research objective is to 

identify the types of modifications that the GSBPM requires in order to be relevant for the 4th 

IR era.  
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3.13.3.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 3 

The participants suggested that the types of modifications required on the GSBPM are as 

summarised in Table 3.7 below: 

Table 3.7: Code list – Modifications required to the GSBPM 

Modifications required 

Number of 
participants 
who referred to 
the code 

Make the model relevant and fit for big-data. 40% 

Add a component that provide guidelines on how to asses data for 
suitability and fitness for purpose. 20% 

Have a non-survey based GSBPM. 20% 

The model to look at NSOs general responsibility and the 
relationship with external data suppliers and producers. 10% 

Add a component that looks at legal matters that relates to privacy 
and access. 10% 

 

Make the model relevant and fit for big-data. 

Inability to incorporate secondary data and big-data is one of the limitations of the GSBPM 

that was often cited by participants. There is general feel that the current GSBPM does not 

accommodate big-data. Modifications in this aspect were recommended as the 4th IR will 

likely bring more secondary sources of data in a form of big-data. The GSBPM should be 

able to incorporate these new data sources and their complexities. 

 

Add a component that provide guidelines on how to asses data for suitability and 

fitness for purpose. 

The participants indicated that the 4th IR may result in an increase in big-data sources. The 

NSOs face a mounting challenge with being able to identify which data sources are reliable, 

suitable and fit for purpose. This will require rigorous checks and quality assessments. A 

standalone component on the GSBPM was recommended (by 20% of the participants) in 

order to provide a generic guideline of how these big-data and secondary data sources may 

be assessed.  
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Have a non-survey based GSBPM. 

About 20% of the participants are of the opinion that the GSBPM is mainly based on survey 

data processing and is inflexible when one uses non-survey-based data. A suggestion was 

made that there is a need for a non-survey based GSBPM. 

 

The GSBPM must focus at NSOs general responsibility and the NSOs relationship 

with external data suppliers and producers. 

The participants indicated that in the 4th IR era, there are new sources of data that are owned 

by the private sector. The NSOs might find this data relevant and wish to use this data as 

official statistics. The GSBPM therefore need to incorporate the partnerships with the private 

sector and provide guidelines for data suppliers and producers outside the NSO. This was 

suggested by 10% of the participants. 

 

Add a component that looks at legal matters that relates to privacy and access. 

Access of data, as well as privacy issues is often a concern when external data must be 

used.  About 10% of participants suggested an additional component that investigates legal 

issues surrounding external data sources and the 4th IR data sources. 

 

3.13.3.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 3 

The literature indicates that modifications to the GSBPM are required in order to enable the 

GSBPM to be flexible enough to incorporate various kinds of data (Born et al., 2018:3). 

Although modifications to the GSBPM may be inevitable during the 4th IR, it is however worth 

noting that not all phases of the GSBPM will be equally affected. Some phases are expected 

to be highly affected and may require more modifications than other phases (Mayda & 

Holness, 2018:1).  

 

The literature does not mention generic modifications that are required on the GSBPM. 

However, different authors and organizations have suggested areas of modifications 

necessary to the GSBPM. Ozkan (2018: 1-22) suggested modifying the sub-phases of the 

GSBPM and renaming some of the phases, while unchanging the structure of the model. 

The ISTAT (2018: 16) proposal was to swap the Collect and Prepare phases of the model 

while modifying some sub-phases of the model. While, Mayda and Holnes (2018:1) 

suggested expanding the current Collect, Process and Analyse phases of the GSBPM to 
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include sub-phases such as data acquisition, preparation and integration, which are 

particularly useful when using non-survey sources. 

 

Without delving much into the technicalities of the GSBPM, the participants in this study also 

indicated that the 4th IR will likely disrupt the phases of the GSBPM differently. The 

participants indicated the need for modifications to ensure that the GSBPM continues to 

meet the needs of NSOs during the 4th IR era. All the suggested modifications are in support 

of ensuring that the GSBPM can accommodate data from various data sources and the 4th 

IR technologies.  

 

3.13.3.3. CONCLUSION ON RESEARCH OBJECTIVE 3 

Participants in this study suggested that the GSBPM required the following modifications in 

order to be relevant for the 4th IR:  

• Make the model relevant and fit for big-data; 

• Add a component that provide guidelines on how to asses data for suitability and 

fitness for purpose; 

• Have a non-survey based GSBPM; 

• The GSBPM must focus at NSOs general responsibility and the NSOs relationship 

with external data suppliers and producers; 

• Add a component that looks at legal matters that relates to privacy and access. 

The suggested modifications are in line with the suggestions from the literature that the 

GSBPM need to be able to accommodate non-survey data. These suggested modifications 

may imply that NSOs in the SACU region formulate HCI programs which are aimed at 

producing skills that will enable implementation and effectiveness of the modified GSBPM.  

 

3.13.4. RESEARCH OBJECTIVE 4: IDENTIFY SKILLS WITHIN THE NATIONAL 

STATISTICS OFFICES OPERATING MODELS (GSBPM) THAT ARE AT A RISK 

OF BEING AUTOMATED AS A RESULT OF THE 4TH INDUSTRIAL REVOLUTION 

DISRUPTION. 

The aim of this research objective was to identify the skills within the NSOs operating models 

which are at risk of being automated during the 4th IR era. The participants were asked to 

provide a list of skills that are at a risk of automation as a result of the 4th IR disruption.   
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3.13.4.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 4 

According to the participants, the skills listed below are at a risk of being automated in the 

4th IR era: 

- Data collectors; 

- Data capturers; 

- Data processors and editors; 

- Quality controllers; 

- Any professional performing repetitive tasks. 

It is worth noting that the participants indicated that even though these skills are prone for 

automation, the skills may not necessarily be redundant and may still be required by NSOs 

in the short term. This argument assumes that the 4th IR technologies will not fully replace 

the current surveys at NSOs, however, may supplement certain surveys. In the short term, 

the NSOs may still require the skills listed above.    

 

“Data entry and processing skills might be at risk of automation – but again this presumes 

replacement – I don’t think replacement will be a widespread thing in the short term. Big-

data sources don’t often align with the data need as they are generated through other 

processes” (Participant 3).   

 

“I don’t think any skills will become redundant since in almost all cases a mixture of old and 

new processes will have to be applied. It will, for instance, still be necessary to set up 

statistical surveys with solid quality criteria, even though new forms of data collection for the 

same phenomena may gain ground. But in those cases where mixed approaches gain 

ground, the previously used methods will of course require less resources/staff” (Participant 

2). 

 

3.13.4.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 4 

The literature suggests that an evaluation of which jobs are likely to disappear (or become 

radically altered) is crucial when planning for skills development during the 4th IR  era 

(Hattingh, 2018:13). The WEF mentioned a list of skills that are at risk of being redundant 
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during the 4th IR era. The list included amongst others Data Entry Clerks, Client Information 

and Customer Service Workers, as well as Statistical Clerks  (WEF, 2018a:9).  

 

The list of possible redundant skills during the 4th IR era as identified by the WEF is also 

aligned with the list of skills mentioned by the participants in this study. In using the NSO job 

titles, the participants mentioned the following skills as being at risk of automation during the 

4th IR era and maybe redundant in the future: 

- Data collectors; 

- Data capturers; 

- Data processors and editors; 

- Quality controllers; 

- Any professional performing repetitive tasks. 

Although the job titles may differ, these skills correspond to the skills categories mentioned 

in the WEF report (as possible redundant skills during the 4th IR era).  

 

Although the literature agrees with the participants responses on the skills that are likely to 

be redundant during the 4th IR era, the participants further mentioned that these skills may 

still be required by NSOs. This is an area where the participants responses differ from the 

literature. Considering that the participants mentioned that the 4th IR will not fully replace 

traditional surveys, there are certain roles that are listed as being at risk of automation that 

would still be demanded by NSOs. These brings forth a caution that, although the skills listed 

above are at a risk of being automated during the 4th IR, this does not necessarily imply that 

the NSOs will need to fully replace these skills. 

 

3.13.4.3. CONCLUSION ON RESEARCH OBJECTIVE 4 

The skills identified by participants as being at risk of automation and redundancy in the 

NSOs during the 4th IR era is aligned with the skills mentioned in the literature. However, the 

participants in this study further indicated that these skills may not necessarily be redundant 

in the NSOs and the NSOs may still require these skills. This argument assumes that the 4th 

IR technologies will not fully replace the current surveys at NSOs (in the short term), 

however, these technological advances will supplement certain surveys. In the short term, 

the NSOs may still require these skills depending on the time it takes the NSOs to fully 

implement new data sources and different data collection methods. 
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3.13.5. RESEARCH OBJECTIVE 5: IDENTIFY SKILLS THAT NATIONAL STATISTICS 

OFFICES WILL DEMAND DURING THE 4TH INDUSTRIAL REVOLUTION ERA. 

The aim of this research objective was to identify the skills that will be demanded by the 

NSOs during the 4th IR era. The questions asked for this research objective were two-fold. 

Firstly, the participants were provided with a list of high demand skills from the WEF and 

were asked to rate the importance of these skills according to the level of importance for the 

NSO environment. Secondly, the participants were asked to give a list of skills that will be 

highly demanded by NSOs during the 4th IR era. The twofold nature of the questions asked 

enabled the researcher to identify skills that will be crucial at NSOs during the 4th IR era, but 

were not identified as the high demand skills by the WEF. The responses from both 

questions were then combined and aggregated to come up with future high-demand or 

crucial skills for NSOs during the 4th IR era.  
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3.13.5.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 5 

 

 

Figure 3.6: Assessment of the importance of skills for NSOs as listed on the WEF high 
demand skills list. 

 

Of the 17 skills that were listed by the WEF as high demand skills for the future, the 

participants identified 12 skills as being crucial for the NSOs in the 4th IR era. These are the 

skills that at-least 70% of the participants indicated that they will be crucial for the NSOs in 

the 4th IR era (Figure 3.6). The 12 skills identified from the WEF list as being crucial for the 

NSOs in the 4th IR era are: 

- Big-data specialists; 

- Data scientists; 
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- Information security analysts; 

- Social media specialists; 

- Software and applications developers; 

- Process automation experts; 

- Training and development professionals; 

- AI and Machine Learning (ML) specialists; 

- Innovation managers; and 

- People, culture and organisational development specialists. 

 

In addition to the skills listed above from the WEF list, the following skills (as listed in Table 

3.8) were further identified as being crucial for the NSOs during the 4th IR era (these skills 

were not listed in the WEF list): 

 

Table 3.8: Additional skills identified as being crucial for NSOs in the 4th IR era 

Critical skill Participant Exemplary quote 

Leadership skills Participant 6 “Independent and sound leadership is crucial for the 

data revolution era, without sound leadership, the 

NSOs will not be relevant for the communities they 

serve” 

Methodology and 

standards specialists 

(mainly dealing with 

new data sources) 

 

Participant 7 “The NSOs often do not have control on methods 

and standards for big-data related data sources, it is 

crucial to assess these sources before being used” 

Participant 8 “We need to always think of different ways of 

producing data.” 

Legal and compliance Participant 7 “The biggest challenge to the big-data related 

sources is the risks faced by external data providers 

and their related business costs. NSOs will need 

regular legal agreements with data providers as the 

data is crucial for business competitiveness.”  

Communication skills Participant 6 “The statisticians of the future will be like TV 

presenters. Ability to communicate the message is 

critical to the profession.” 
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In reviewing the list of skills provided by the participants, as well as the rankings of the WEF 

skills list, these crucial skills can be categorised into “Technical skills” and “Non-Technical 

skills”. Technical skills in this instance refer to mainly to analytical and computing related 

skills, while non-technical skills refer to all other functions within the NSOs. Figure 3.7 reflect 

a breakdown of the skills into technical and non-technical skills.  

 

 

Figure 3.7: Classification of skills that will be demanded by NSOs during the 4th IR era 

 

Technical skills 

This category covers the analytical, statistical, programming as well as the computer related 

skills. There are different types of skills that are classified in this category. These are the 

skills that were identified as being crucial for the NSOs in the 4th IR era. These skills will also 
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be the core of the GSBPM when NSOs work with data sources generated by the 4th IR 

technologies (Figure 3.7).  

 

During the 4th IR era, NSOs will have to address new measurement problems to produce 

statistics that properly reflect changes brought by the 4th IR. New data may be required 

(depending on user’s needs), but new data sources may also become available and need 

adjustments to existing production processes. If NSOs implement new sources of data, new 

skills will be required. The skill that has been identified as a top high demand skill for NSOs 

in the 4th IR is Data science (Figure 3.7). 

 

 “If new data sources are being used, new skill sets may be needed to process those. Data 

scientists may be more needed in NSOs, which means that educational institutions have to 

be able to offer a related curriculum and/or that NSO themselves have to develop trainings 

in this field” (Participant 2). 

 

Although other skills at times are classified under the field of Data science, the participants 

generally indicated that analytical skills as well as computing skills will generally be crucial 

for the NSOs in the 4th IR. The analytical and computing skills may vary from programmers, 

social media specialists, big-data analytics specialists, AI and machine learning specialists, 

etc (the list is as given in (Figure 3.7). Generally, the participants indicate that the technical 

skills that will be crucial for the NSOs are skills that will enable NSOs to process, store and 

analyse data that comes in different forms, velocity, volume, and veracity.  

 

“The 4th IR is taking over most of the functions currently performed by statisticians, e.g. the 

use of Earth Observations to provide data to measure progress made in development plans. 

The impacts that will come in will be on the programming and processing power as well as 

automation of most of the processes. The programming and analytical skills will be key. So, 

this will lead into new ways of recruitment were the job will require those with expertise in 

Statistics and Computing or programmers with statistics background” (Participant 4).   

 

Non-technical skills 

These are the skills that are not necessarily classified as analytical or computing skills, 

however, will be highly crucial at NSOs during the 4th IR era (Figure 3.7).  
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Legal and compliance skills 

The 4th IR will generate new sources of data that NSOs may use for official statistics 

purposes. The new sources of data may need to be acquired from private businesses. 

However, with recent developments in the data revolution, “businesses view their data as 

the source of competitive advantage” (Participant 6). There will be legal implications and 

compliance issues that will be involved with accessing data from the private sector. This will 

lead to the need for legal and compliance specialists. Although there will be a need for legal 

and compliance specialist, Participant 7 indicated that the possibility of these services being 

outsourced to other government agencies that deal with information security and privacy 

may not be ruled out. 

 

“The legal and compliance function may be outsourced to relevant government agencies 

dealing with data security and privacy. The memorandum of agreement can be signed 

between the NSOs and the relevant agencies, and data providers” (Participant 7). 

 

People management and change management 

New methods of collecting, analysing and disseminating data will require training and 

development. The human resource departments will need to play a crucial role in ensuring 

training and development occurs, as well change and culture management. The crucial skills 

in this instance were mentioned to be: 

- Training and development professionals; as well as 

- People, culture and organisational development specialists. 

 

Leadership 

Sound and visionary leadership was mentioned as being crucial in ensuring that the NSOs 

remain relevant in the data revolution and the 4th IR era. Participant 6 indicated that the 

leadership of NSOs should be involved and lead all the data revolution initiatives while not 

compromising the integrity of the office. The NSOs are to be positioned as leaders in the 

data revolution, however this will come with challenges and quality leadership will be 

required in the instance. 
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 “The head of an NSO is a non-political post, but the job can be very political if integrity and 

independence is compromised. Therefore, it is crucial to have strong leadership with a 

vision” (Participant 6). 

 

3.13.5.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 5 

The aim of this research objective was to identify the skills that will be demanded by the 

NSOs in the 4th IR era. The literature indicated that the 4th IR will demand new jobs that may 

require different skills set that are currently available in the labour market. The WEF predicts 

that during the 4th IR era, while some jobs are threatened by redundancy and others grow 

rapidly, existing jobs will also go through a change in the skills set required to do them 

(Schwab, 2017:v).   

 

Predictive analysis of labour market dynamics to bridge the skills gap by identifying in-

demand skills for workforce training programs have been conducted globally. As at the year 

2019, there were five prominent research studies whose findings highlight the most 

important 21st century job skills needed for the future (and the future is now) of work and 

organizations. The common message portrayed by these studies was that employees at all 

levels need to develop competencies that will be relevant for innovation. These includes 

competencies like creativity, critical thinking, communication, strategic 

thinking, and problem solving to find and develop creative solutions for the complex world 

we live in (Eich, 2019:1). 

 

In the case of NSOs, the ability to process large volumes of data and master the SQL and 

NoSQL databases were identified in the literature as being crucial for NSOs in the future 

(Halper & Stodder, 2014:11; Tam & Clarke, 2015:1-38). Daas et al. (2015:259) further found 

that in order to fully exploit the information contained in big-data, knowledge is required from 

the fields of mining and analysing massive data sets, high-performance computing, and the 

new emerging discipline commonly referred to as “Data Science”.  

 

Most of the literature around the 4th IR in the official statistics field identifies the IT related 

skills as crucial. However an awareness was raised that issues surrounding standards, 

benchmarking and legislation also need to be addressed strategically during this era 

(Abdulkadri et al., 2016:38). Since the 4th IR may lead to data that is available as a by-
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product of commercial activities, issues such as: confidentiality protection, data ownership 

and privacy; the degree of statistical accuracy; the level of confidence in data sources; and 

even the information content of data derived from self-generated activities are crucial. As 

such non-IT related skills such as legal expertise, methodologists, and standards 

statisticians are also vital (Tissot, 2017:10-15; Vale, 2015:159-163). In essence, employees 

with a mix of technical and business skills will be crucial for the NSOs in the 4th IR era 

(Hammer et al., 2017:23). 

 

The participants in this study listed skills that will be demanded (or crucial for) by the NSOs 

during the 4th IR era. Most skills identified corresponded with the list of skills mentioned by 

the WEF (The Future of Jobs Report 2018) as the skills that will be highly demanded by 

organisations in the 4th IR era. Of the 17 skills that were listed by the WEF as high demand 

skills for the future, the participants identified 12 skills as being crucial for the NSOs in the 

4th IR era. These are the skills that at-least 70% of the participants indicated that they will 

be crucial for the NSOs in the 4th IR era (Figure 4.6). The 12 skills that were identified by 

participants as being crucial for the NSOs, and were also mentioned in the WEF high 

demand skills are: 

- Big-data Specialists; 

- Data scientists; 

- Information security analysts; 

- Social media specialists; 

- Software and applications developers; 

- Process automation experts; 

- Training and development professionals; 

- AI and Machine Learning specialists; 

- Innovation managers; and 

- People, culture and organisational development specialists. 

 

In addition to the skills listed above from the WEF list, the following skills were further 

identified as being crucial for the NSOs in the 4th IR era (these skills were not explicitly listed 

in the WEF list): 

- Leadership skills; 

- Methodology and standards specialists (mainly dealing with new data sources); 
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- Legal and compliance specialist; and 

- Communication skills. 

 

3.13.5.3. CONCLUSION ON RESEARCH OBJECTIVE 5 

The participants identified skills that will be demanded by the NSOs during the 4th IR era. 

Most of these skills were congruent with what is listed in the literature. However, the two 

skills that the literature did not put much emphasis on were: leadership skills, as well as 

communication skills. The participants indicated that the 4th IR may result in various sources 

of data that will produce insights that were not available previously. Therefore, there is a 

need for personnel who can interpret the findings and tell a story from the findings. 

Therefore, ability to communicate statistical findings will be a crucial skill demanded by 

NSOs (this skill in other organisations is known as a concept of a “good story teller”).  

 

Leadership skill is one of the skills that the participants identified as being crucial for NSOs 

in the 4th IR era. This skill is however not frequently listed in the literature surrounding the 

data revolution (as opposed to other technical skills). Without sound leadership, the NSOs 

are likely to lack sound strategies to embrace the 4th IR disruption. The participants indicated 

that effective human capital investment strategies cannot be formulated without sound and 

visionary leadership. Although not covered by this study, this creates a need for future 

research to identify leadership traits required by NSOs during the 4th IR era. 

 

Juxtaposing the results of this study with the literature review, the list of skills that will be 

required by NSOs during the 4th IR era was categorised into technical and non-technical 

skills. Technical skills cover the analytical, statistical, programming as well as the computer 

related skills, while non-technical skills cover the skills that are not necessarily classified as 

analytical or computing (Table 3.9).   
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Table 3.9: Skills that will be demanded by NSOs during the 4th IR era 

Technical skills Non-technical skills 

- Big-data Specialists; 

- Data scientists; 

- Information security analysts; 

- Social media specialists; 

- Software and applications 

developers; 

- Process automation experts; 

- AI and Machine Learning specialists; 

- Innovation managers; and 

- Methodology and standards 

specialists (mainly dealing with new 

data sources). 

- Leadership skills; 

- Legal and compliance specialist; 

- Communication skills; 

- People, culture and organisational 

development specialists; and 

- Training and development 

professionals. 

 

 

 

Table 3.9 provides an aggregated list of skills that this study identified as potential high 

demand skills for NSOs during the 4th IR era (the list incorporated the results from the 

interviews as well as findings from the literature review). 

 

3.13.6. RESEARCH OBJECTIVE 6: SUGGEST THE STRATEGIC INITIATIVES THAT 

MANAGERS OF NATIONAL STATISTICS OFFICES IN THE SACU REGION 

NEED TO IMPLEMENT IN ORDER TO ACQUIRE SKILLS THAT WILL BE 

REQUIRED DURING THE 4TH INDUSTRIAL REVOLUTION ERA.  

The aim of this research objective was to suggest the strategic (human capital development) 

initiatives that NSO managers in the SACU region can implement in order to acquire skills 

that will be demanded during the 4th IR era.  

 

3.13.6.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 6 

The participants provided insights on how the NSOs can acquire skills that will be demanded 

during the 4th IR era, and furthermore provided suggestions on how to reconfigure the 

existing skills set to be relevant for the 4th IR era. 
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Figure 3.8: Word cloud analysis for research objective 6 

 

Figure 3.8 provides a word cloud (word crunch) of the participants’ responses to the 

questions. The words: “training”, “development”, and “programs” were mentioned the most 

when responding to this research objective. Although not dominating, it is interesting to note 

that words such as “exchange”, “invest”, and “institutions” were also mentioned by 

participants. This may be suggesting the impact that factors such as exchange programs, 

investments and training institutions may have on acquiring and re-skilling employees for 

the 4th IR era. The detailed analysis of responses with regards to this research objective is 

as provided below. 

 

In order to provide a detailed analysis of this research objective, the participants' responses 

were grouped into two sub-objectives (categories) based on the questions asked in the 

interviews. The sub-objectives were: 1) suggestion of initiatives to be implemented to 

acquire the skills required for the 4th IR era; and 2) suggestion of initiatives to be 

implemented to re-skill employees at NSOs in the SACU region to meet skills demand for 

the 4th IR era. The findings from the two sub-objectives were then consolidated as findings 

for this research objective. 
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3.13.6.1.1.  INITIATIVES TO BE IMPLEMENTED TO ACQUIRE SKILLS REQUIRED FOR 

THE 4TH INDUSTRIAL REVOLUTION ERA 

The suggestions mentioned by participants on initiatives that NSOs in the SACU region can 

implement to acquire the skills required for the 4th IR are summarised in Figure 3.9 below 

and discussed in the paragraphs that follow: 

 

 

Figure 3.9: Initiatives by NSOs to acquire new skills required for the 4th IR era 

 

Collaboration with the education sector 

Engagements with the education sector are crucial to ensure a supply of skilled 

professionals can be guaranteed. According to participant 6, there is a gap between what 

tertiary education institutions supply and what NSOs in the SACU region demands. 

Collaboration with tertiary institution will be crucial in closing this gap. This initiative was 

mentioned by 80% of the participants. Table 3.10 below contains verbatim suggestions from 

some of the participants on how the collaboration with the education sector can be achieved. 
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Table 3.10: Suggestions of collaboration with the education sector 

Initiative Participant Exemplary quote 

Collaboration with the 

education sector 

Participant 4 “Enter into memorandums of understandings 

with training institutions.” 

Participant 5 “Have handpicked talent that can study 

postgraduate programs with the intention to 

solve localized problems.” 

Participant 2 “Engage with education sector to ensure a 

supply of skilled professionals can be 

ensured.” 

Participant 6 “Introduce big-data for official statistics as a 

module at undergraduate level.” 

 

From the participants responses in Table 3.10, collaboration with the education sector can 

be achieved through the following methods: memorandums of understanding with training 

institutions; selection of students to study certain postgraduate level studies; regular 

consultation and engagements with education institutions; and introduction of a course on 

“big-data for official statistics” at undergraduate level. All these are some of the practical 

methods that NSOs in the SACU region may explore in order to have collaboration with the 

education sector.  

 

Good relations and engagements with the government and funders  

This can be achieved through getting buy-in from the government and relevant stakeholders. 

The NSOs need to keep the main funders involved with the developments in the data world 

and continue stressing the benefits of the revolution to the governments and stakeholders. 

This was mentioned by 50% of the participants. Tools such as good business case, cost-

benefit analysis, and value proposition were mentioned as some of the tools that can be 

used when looking for funding.   

 

“They need good engagement with key stakeholders and government. They need to 

convince people of the need to invest. Developing some good case studies and then a 

business case for the necessary resources would be helpful” (Participant 3). 
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Enhanced partnerships and collaborations with fellow NSOs in developing countries 

This is a situation where NSOs in the developing countries and the SACU region implement 

a platform where they can learn from each other. This notion was suggested by 40% of the 

participants. Participant 8 further encouraged that the concept of learning from each other 

should be encouraged for the whole African continent. 

 

“While I appreciate the Pan-African initiatives, I would encourage an assessment of the 

various national statistical systems in different African states. On the basis of this 

assessment, ‘most similar’ systems could be selected which could engage in ‘twinning’ – 

either in pairs or small groups of states. In each of these smaller groups, the best 

approaches for capacity development support could be identified” (Participant 8).    

 

Exchange programmes 

Exchange programmes should be explored in order to promote on-the-job learning. These 

are programs where NSOs in the SACU region enters exchange programs with other NSO’s 

or global organisations. The NSOs can send some of their professionals to international 

NSOs for a certain period in order to acquire experience and knowledge in a certain field. 

The NSOs in the SACU region can also host professionals from other regions with the aim 

of knowledge exchange and empowerment. This initiative was mentioned by 30% of the 

respondents. 

 

In-house training and skills development 

The in-house training and skills development programme were mentioned by 30% of the 

participants. A model like the Data-science Campus in the United Kingdom was suggested 

for the SACU region. However, Participant 7 alerted that there might always be issues of 

accreditation if in-house training is to be conducted. Employees are likely to actively 

participate in training programs that are accredited as opposed to the un-accredited 

programs.  

 

“Develop in-house training to develop specific skills related to the work programme and 

technologies used at hand” (Participant 2). 
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Formulate targeted capacity development plans 

These are the capacity development plans that are targeted to acquire skills that will be 

demanded by the 4th IR disruption. This will cover development of Personal Development 

Plans (PDPs). The PDPs need to be drafted with the aim of closing the skills gaps in the 

industry. This initiative was suggested by about 30% of the participants. Prior to formulating 

the targeted PDPs and capacity development plans, the participants suggested that a proper 

assessment of the need and impact of the initiative is crucial. 

 

Acquisition of modern equipment to facilitate use of the acquired skills 

The 4th IR technology may require new modern equipment with higher processing and 

storage capacity. This includes the tools that will be needed to store and analyse this data. 

The NSOs in the SACU region will need to acquire these modern equipment’s and tools to 

ensure that the acquired skills through different programs can be applied. This initiative was 

suggested participant 1, after having real experience with different NSOs in the Africa region. 

 

The initiatives mentioned above were suggestions on how the NSOs in the SACU region 

may acquire skills that will be relevant for the 4th IR era. However, NSOs in the SACU region 

may face the risk of “skills mismatch”. This may occur as some jobs within the NSOs faces 

are likely to be automated. Furthermore, the current employees of the NSOs may not 

possess relevant skills to process and work with the 4th IR technology. This problem leads 

to the need for initiatives that will re-skill the employees to acquire skills that NSOs will 

require during the 4th IR era. These initiatives are discussed in section 4.4.7.1.2 below. 

 

3.13.6.1.2. INITIATIVES TO BE IMPLEMENTED TO RE-SKILL EMPLOYEES AT NSOS 

IN THE SACU REGION TO MEET SKILLS DEMANDS FOR THE 4TH 

INDUSTRIAL REVOLUTION ERA. 

Figure 3.10 depicts a graphical representation of the suggestions mentioned by participants 

as initiatives that NSOs in the SACU region can implement to re-skill employees to meet the 

skills demands of the 4th IR era. Some of these are employees whose jobs are at risk of 

being replaced or automated as a result of the 4th IR disruption. 
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Figure 3.10: Initiatives by NSOs to re-skill to meet skills demand for the 4th IR era 

 

Drawing from Figure 3.10, the highly recommended initiatives are: training and 

apprenticeship programs, targeted personal development plans, and partnerships with the 

education sector. These initiatives were mentioned by at least 30% of participants. A 

detained discussion of each suggested initiative is as discussed below:  

 

Training and apprenticeship programs 

Training and the implementation of apprenticeship program as a form of re-skilling NSO 

employees in the SACU region was mentioned by a significant portion of participants (80% 

of participants). However, a significant portion of these participants (about 50%) further 

indicated that training employees will not be an easy task. The training will need to consider 

factors such as employee’s age, education background, salary level, culture and other 

factors. Some employees may not have required skills to fill in the new required jobs, even 

if they are trained. The verbatim quotations of some of the participants are as listed in Table 

3.11: 
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Table 3.11: Challenges NSOs may face when training employees 

Initiative Participant Exemplary quote 

Training employees 

to be fit for roles 

demanded by the 

4th IR. 

Participant 2 “Training could be offered for those affected, but I don’t 

think there is an easy solution to deal with those cases 

some staff may not be able to acquire the necessary 

skills for a number of reasons.” 

Participant 7 “I can’t give a general answer here; this for instance 

depends on the age of employees in NSOs and their 

willingness to re- and up-skill, which may depend on 

their conditions of employment, conditions of salary, 

etc. More than a technical matter, in other words.” 

Participant 3 “Training programmes based on case by case analysis 

would have to be developed.” 

 

The verbatim quotations listed in Table 3.11 indicate the need for a targeted training. The 

participants advised that although training is crucial, there are crucial factors to be 

considered when designing a training program. These includes amongst other employees’ 

willingness to be trained, the age, and the need for training. In the absence of targeted 

training, NSOs run a risk of conducting training and apprenticeship programs that will not 

meet the skills demand for the 4th IR era. 

 

Partnerships with educational institutions 

Although mentioned by only 20% of the participants, this initiative suggests that there should 

be partnerships with educational institutions in order to develop skills within the NSOs in the 

SACU region. This can be achieved through the shared research on different aspects. 

Furthermore, the educational institutions may also assist with accreditation of the training 

that is offered within the NSOs. 

 

Targeted Personal Development Plans (PDP) 

The suggestion of targeted PDP’s was mentioned by 20% of the participants. In this initiative, 

the NSOs in the SACU region are advised to draft the PDP’s which are aimed at re-skilling 

employees to be ready for the new required jobs. This concept was referred to by Participant 

7 as the concept of “good continuous professional development”. 



- 93 - 

 

Exchange programs with other NSOs 

Although already mentioned as an initiative that may be useful in acquiring new skills, 10% 

of the participants indicated that exchange programs may also be used to re-skill and up-

skill employees.   

 

Internal forums and conversations 

The NSOs should encourage internal forums and conversations where employees share 

skills and train each other. In doing so, a culture of learning and up-skilling can be created. 

This was mentioned by 10% of the participants.  

 

Manage staff morale 

Although there has not yet been enough evidence of jobs being replaced by technology in 

most NSOs in the SACU region, there is still a need to manage staff morale. Employees 

may be affected when the change happens, and staff morale be negatively impacted. 

Participant 2 highlighted the fact that managing staff morale is crucial during this time.  

 

“At this point in time, there seem to be few cases where the introduction of new 

technologies/processes greatly reduces the number of “old skill” staff required, but it could 

grow over time. NSOs should be aware of staff morale issues when such changes appear 

on the horizon and address concerns by staff.” (Participant 2) 

 

Identification of job that are at risk of automation 

Prior to any re-skilling initiatives, there must me an assessment which is aimed at identifying 

skills that are likely to be replaced by new technologies. This was mentioned by 10% of the 

participants.  

 

“Work streams that are (typically partially) replaced by other methods have to be identified 

and it has to be evaluated how many staff would be affected by a reduction in those forms 

of processes” (Participant 2).  
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3.13.6.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 6 

The main aim of this research objective was to suggest the strategic (human capital 

development) initiatives that NSO managers in the SACU region need to implement in order 

to acquire skills that will be relevant for the 4th IR era.  

 

The literature suggests that accurate and detailed normalization of skills is the key for the 

predictive analysis of labour market dynamics (which is a key component of formulating 

human capital investment strategies). Such analytics are regarded as helping bridge the 

skills gap by matching the right talent for the right job and identifying in-demand skills for 

workforce training programs (Dadzie et al., 2018:4012). Organizations globally are now 

challenged to develop HCI strategies that will acquire skills that will be relevant for the 4th IR 

era, while avoiding technological unemployment. These are HCI strategies that will no longer 

only focus on “what skills should be delivered” but also on “how to train the labour force” and 

what initiatives are needed to generate the knowledge base (Nübler, 2016:23). 

 

The literature suggests the following as some of the initiatives that managers can embark 

on in developing HCI strategies for the 4th IR era.  

- Invest more in education (Silva & Lima, 2017:1519-1530); 

- Greater attention to workforce planning and outplacement (Choi & Baker, 2017:23-

27); 

- Need for big-data (including dark-data) strategy (Florescu et al., 2014:2; Tam & 

Clarke, 2015:28); 

- Self-assessment using the ‘Big-data Maturity Model (Florescu et al., 2014:1-12); 

- Collaboration with other statistical offices to share knowledge and skills (Vale, 

2015:159-163); 

- Skills development and training, as well as capacity building (Tam & Clarke, 2015:1-

38; Vale, 2015:159-163). 

 

Juxtaposing the suggestions from the literature review with responses from participants, 

there are common areas of agreement. However, there are two aspects which may require 

addition to the suggestions made by participants. These are aspects where the literature 

review suggests as being crucial and the participants did not mention. 
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In addition to the suggested initiatives mentioned by participants in this study, the literature 

review suggested that the NSOs need to also embark on the following initiatives in order to 

meet skills demand for the 4th IR era:  

- Self-assessment using the ‘Big-data Maturity Model (Florescu et al., 2014:1-12). 

- Formulate big-data (including dark-data) strategy (Florescu et al., 2014:2; Tam & 

Clarke, 2015:28). 

 

The need for self-assessment using the maturity models like the BDMM was discussed in 

Section 3.13.1 of this report. The international official statistics community may need to 

consider revisiting the topic of BDMMs. The literature furthermore indicates that a 

comprehensive big-data or data revolution strategy is crucial for NSOs during the 4th IR era. 

This can provide a guideline when formulating HCI strategies for NSOs in the SACU region. 

Although these two initiatives are not mentioned by participants, the NSOs may consider 

formulating a data revolution strategy, as well as agreeing on the maturity measurement 

model as part of the initiatives for meeting skills demand for the 4th IR era. 

 

3.13.6.3. CONCLUSION ON RESEARCH OBJECTIVE 6 

This research objective aimed at suggesting the strategic (human capital development) 

initiatives that NSO managers in the SACU region need to implement in order to acquire 

skills that will be relevant for the 4th IR era. The research objective was achieved through 

suggesting two main initiatives which were 1) suggestion of initiatives to be implemented to 

acquire the skills required for the 4th IR; and 2) suggestion of initiatives to be implemented 

to re-skill employees to meet skills demands for the 4th IR era. The two initiatives (together 

with the corresponding sub-initiatives) were combined to provide a solution to this research 

objective. The summarised combined initiatives are given in Figure 3.11 below.  
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Figure 3.11: Initiatives to acquire new skills and re-skill affected employees 

 

Figure 3.11 represents a consolidated list of initiatives which were suggested by the 

participants, as well as initiatives which were suggested in the literature. From Figure 3.11, 

it is worth noting that the issue of the BDMM and the data revolution strategy are mentioned 
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as initiatives that NSOs in the SACU region need to consider before implementing drafting 

any HCI plans. This is mainly because these are the tools that may need to be incorporated 

into an HCI strategy as a guideline or as a monitoring instrument.  

 

3.13.7. RESEARCH OBJECTIVE 7: IDENTIFY PRINCIPLES AND ELEMENTS TO BE 

CONSIDERED BY MANAGERS WHEN FORMULATING HUMAN CAPITAL 

INVESTMENT STRATEGIES FOR NATIONAL STATISTICS OFFICES IN THE 

SACU REGION. 

The aim of this research objective was to identify key principles to be considered when 

formulating human capital investment strategies for NSOs in the SACU region during the 4th 

IR era. The participants were asked to rate these elements with regards to the level of 

relevance to the NSOs environment (and specifically to the SACU region where possible).  

Another crucial question associated with this research objective was to evaluate if the NSOs 

should offer an industry-focussed training or an organisation-focussed training when drafting 

the HCI programs. The results of the responses associated with this research objectives are 

as discussed below. 

 

3.13.7.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 7 

The principles and elements to be considered when formulating HCI strategy for NSOs in 

the SACU region during the 4th IR era are as summarised in Figure 3.12 below. Drawing 

from Figure 3.12, the participants indicated that “the ability of the program to enable the 

organisation to adapt to advances in technology” should be regarded as the most crucial 

element to be considered when drafting an HCI program for an NSOs. This element was 

regarded as the most crucial element by more than 70% of the participants. In actual sense, 

almost all elements and principles listed in Figure 3.12 were regarded as being between 

“crucial” to “very crucial” when drafting an HCI program for NSOs in the SACU region.  
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Figure 3.12: Elements or principles to consider when drafting an HCI program (Extent 
of importance to the NSOs) 

 

The element which had mixed responses (although most participants mentioned it as not 

being crucial for NSOs) was “the general impact of the program on the external market” 

(Figure 3.12). About 60% of participants suggested that the NSOs in the SACU region 

should not necessarily consider the impact that a program has on the external labour market 

when formulating HCI programs.  

 

In addition to suggesting the principles that need to be considered when formulating HCI 

strategies for NSOs in the SACU region, about 70% of the participants supported the notion 

that HCI programs should be formulated with the aim of benefiting the entire industry (official 

statistics community) as opposed to benefiting a specific NSO. 

 

“An industry focused training, this is because NSO exists to serve the industry that 

consumes the products, and as such the focus should be to understand the need in all 

spheres of production” (Participant 4).  
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Although the idea of an industry based HCI program was supported by a significant number 

of participants, the reasons provided by participants that opposed the suggestion seem 

valid. The participants that opposed the suggestion of an industry based HCI program 

indicated the following as reasons for opposing the suggestion: 

- The current low budgets that NSOs operate with. 

- The customized program tailored to meet the unique needs of the NSO may benefit 

the NSO more than an industry focussed program. 

 

“If the NSO offers the training, then it should be specific to NSO requirements. There are 

other players available to provide general training and those could be used to train staff at 

basic levels or to advance. Limited training resources by the NSO should then be used for 

specialized training in the NSO context (organizational, technical etc.)” (Participant 2).  

 

3.13.7.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 7 

The aim of this research objective was to identify the key principles to be considered when 

formulating a human capital investment strategy for NSOs in the SACU region during the 4th 

IR era. The literature on human capital investment draws its roots from the Human Capital 

Theory (HCT). According to the HCT, the most successful organisations are those that 

manage human capital more effectively, by investing in their employees, encouraging 

workers to invest in themselves, providing learning environments, including the skills and 

trainings (Krasniqi & Topxhiu, 2016:5). Still drawing from the HCT, Bae and Patterson 

(2014:11-28) indicated that organisations can rationalize their HCI decisions by identifying 

the principles of investing in human capital. These are the core principles that organisations 

should consider when investing in human capital programs (Bae & Patterson, 2014:11-28). 

 

According to Bae and Patterson (2014:16), the theories of investment in human capital 

shows that the variables related to a firm’s training decision are in such areas as: 

productivity, costs and benefits, turnover consideration, external and internal labour markets 

considerations, and investment risks (Bae & Patterson, 2014:11-28).  

 

The literature further mentions elements that are crucial to consider when drafting HCI 

strategies, however these elements appear to be general and not specific to the NSO 

environment. The participants were asked to rate these elements with regards to the level 
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of relevance to the NSOs environment. Juxtaposing the principles or elements to be 

considered when formulating HCI programs as suggested by the literature review, as well 

as rated by the participants, there are areas of agreement. Majority of participants indicated 

that “the ability of the HCI program to enable the organisation to adapt to advances in 

technology” is a key principle to consider when drafting an HCI program for NSOs in the 

SACU region. This was highlighted by Bae and Patterson (2014:30) as one of the core 

reasons that propel organisations to formulate HCI programs.   

 

Furthermore, when formulating an HCI program for NSOs in the SACU region, managers 

should also consider the increased productivity, risks, as well as the impact that an HCI 

program will have on the employee culture or work practices. Most participants prefer an 

industry-focussed HCI program, however the participants warned that NSOs should 

consider budgetary issues (amongst other issues) before engaging in this practice. These 

findings agree with the findings from the study by Deloitte (2018:31) that suggested that 

there is a need for alignment of the HCI program to the value proposition of the organisation. 

This alignment may assist in assessing the benefits of an HCI program to the NSO. 

 

3.13.7.3. CONCLUSION ON RESEARCH OBJECTIVE 7 

This study suggests that the following elements and principles should be considered when 

formulation HCI strategies for NSOs in the SACU region during the 4th IR era: 

• The ability of the program to enable the organisation to adapt to advances in 

technology; 

• The risks involved in conducting the program; 

• The increased returns and productivity that the program will yield; 

• The impact of the program on work practices or culture; 

• The costs and benefits of the program; and 

• The general impact of the program on the internal labour market. 

In addition to the principles listed above, it is crucial that NSOs formulate strategies that will 

benefit the industry and the statistical community. 
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3.13.8. RESEARCH OBJECTIVE 8: DETERMINE IF THERE IS A NEED FOR A 

REGIONAL PLATFORM IN THE SACU REGION TO ADDRESS HUMAN 

CAPITAL INVESTMENT STRATEGIES OF NATIONAL STATISTICS OFFICES. 

The aim of this research objective was to assess if there is a need for a regional platform in 

the SACU region to address human capital investment strategies. This platform will be 

aimed at addressing skills demanded by NSOs in the SACU region bearing in mind the skills 

demands of the 4th IR era. 

 

3.13.8.1. RESEARCH FINDINGS FOR RESEARCH OBJECTIVE 8 

All participants agreed that there is a need for a regional platform to address human capital 

investment strategies in the SACU region. The participants indicated that there are global 

initiatives that are already looking into capacity creation in the fields of big-data and new 

technologies. The initiatives and studies conducted by the World-Bank, the International 

Monetary Fund, the International Labour Organisation, the United Nations, the African 

Union, PARIS 21, and the African Development Bank were mentioned as some platforms 

that can provide guidance to NSOs in the SACU region. Participant 2 advised that NSOs in 

the SACU region need to collaborate with those organisations in order to limit duplication of 

investments. However, the NSOs in the SACU region still needs a platform to address their 

region-specific issues. 

 

“It would probably be useful to link this up to other processes to limit the necessary 

investment for such a platform in the region. However, to address region-specific issues it 

would be useful to have a process / platform where SACU countries can interact” (Participant 

2). 

 

3.13.8.2. DISCUSSION OF RESULTS FOR RESEARCH OBJECTIVE 8 

The literature suggests that it is vital that NSOs establishes regional platforms to address 

capacity creation and technological advancements in official statistics. The collaboration and 

partnerships with other statistical offices to share knowledge and skills was listed by Vale 

(2015:159-163) as one of the methods of improving skills and creating capacity for NSOs in 

the data revolution era. McBeth et al., (2018:1) further indicated that these partnerships and 

collaborations between the NSOs are more effective when conducted at a regional level. 
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All participants in this study agreed that there is a need for a regional platform to address 

the NSOs human capital investment strategies in the SACU region. This notion was in line 

with what was suggested in the literature by McBeth et al., (2018:1).  

 

3.13.8.3. CONCLUSION ON RESEARCH OBJECTIVE 8 

There is consensus between the findings of this study, as well as the suggestions from the 

literature review when addressing this research objective. This study suggests that there is 

a need for a regional platform to address the NSOs human capital investment strategies in 

the SACU region. These collaborations and partnerships can focus on the skills demand of 

the 4th IR in NSOs). The NSOs in the SACU region furthermore need to participate in global 

platforms that work on HCI strategies for the 4th IR era in NSOs. 

 

3.14. CONCLUSIONS ON CHAPTER 3 

The primary objective of this research was to develop a framework that can be used by 

NSOs in the SACU region to amplify HCI planning during the 4th IR era. The research 

approach and design for this study were chosen in order to address the objectives of the 

study. This chapter described the research philosophy, research paradigm, unit of analysis, 

sampling plan, quality assurance, ethical concerns, as well as data collection and analysis 

tools for the study.  

 

After exploring the research approach and methodology followed in this research (as 

outlined in this chapter), the researcher was confident that the research followed a scientific 

approach. Furthermore, the researcher was confident that the applied methodology is sound 

enough to enable the study to achieve its research objectives.  

 

In addition to the discussion of the research methodology followed in this study, this chapter 

presents the results as well as the discussion of the results in accordance with the research 

objectives listed in Chapter 1. The results were analysed alongside the related literature 

review to identify areas of corroboration, disagreement, subtractions and additions between 

the results and the literature. The main additions to the results of the study were on the topic 

of the big-data maturity matrix. The literature highlighted the importance of the maturity 
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matrix in NSOs, however the results of the study indicated that the topic has been discussed 

at international platforms but was not yet prioritized.  

 

The findings of the study further suggested that the currently used Generic Statistical 

Business Process Model (GSBPM) will still be fit to be used as a baseline operating model 

during the 4th IR era. However, the GSBPM will require modifications. The jobs that are at 

risk of automation at NSOs of the SACU region during the 4th IR era were identified, and 

furthermore, the skills that will be demanded by NSOs of the SACU region during the 4th IR 

era were identified. The strategic initiatives that NSO managers in the SACU region need to 

implement in order to acquire develop amplify HCI plans for the 4th IR era were also 

identified. The NSOs in the SACU region are advised to collaborate with global organisations 

running HCI programs in order to acquire expert advice and avoid duplication of tasks. These 

collaborations will also need to occur between the NSOs of the SACU region.  

 

The primary objective of this research was to develop a framework that can be used by 

NSOs in the SACU region to amplify HCI planning during the 4th IR era. The research 

findings in this study were synthesised in a manner that will be suitable to fit into a framework 

that can be used by NSO managers in the SACU region. The framework was developed 

after integrating the key themes from the participant transcripts with the reviewed literature 

to understand the attributes and interventions required to amplify HCI at NSOs in the SACU 

region during the 4th IR era. The formulation of the framework is discussed in Chapter 4 

below. 

 

3.15. SUMMARY OF CHAPTER 3 

This chapter opened with providing the research philosophies and paradigm assumed in the 

study. This study was based on the ontological assumption that, objectively, skills demand 

and supply in NSOs can be determined independently of the inquiring observer, and, 

subjectively, they can be explored dependently of the social actor or researcher. This study 

also assumed an epistemological perspective, where the two extremes in which a feeling 

researcher concerned with feelings and attitudes of subjects can be combined with a 

resource researcher who is concerned with collecting and analysing facts. 
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The design choice for this study was a qualitative approach with an interpretivism approach. 

The researcher aimed to understand the individual’s personal interpretations of the subject’s 

experience, as such, the researcher had to be deeply involved in the data collection and 

was sensitive and flexible to follow the thoughts of the person being interviewed to gain an 

in-depth understanding of the individual’s experiences.  

 

Multiple frames were employed to identify most units within the target population. The 

sampling frames used in this study were: 

- The United Nations Global Working Group database; 

- The employees / former employees of NSOs in the SACU region; and 

- Researchers / academics in the field of official statistics and the data revolution. 

Consolidating all the frames, the target population was identified to be 55 participants.  

 

The study followed non-probability sampling techniques by applying a combination of 

purposive sampling and snow-ball sampling techniques. In total, 11 of the initial sampled 

participants agreed to participate in the study. The saturation was reached after the 10th 

interview was conducted, and the researcher stopped conducting further interviews.  

 

This study used a thematic analysis approach. The six steps for conducting thematic 

analysis as suggested by Braun and Clarke (2006:87) were used in the study. The 

Frequency Analysis (FA) technique was also employed to strengthen the thematic analysis 

performed. The computer-aided qualitative data analysis software Voyant was used to 

conduct the analysis. However, the use of computer-aided software did not impede the use 

of manual methods for analysis.  

 

To develop the quality and rigour of the research, four criterions were used. These quality 

criterions were: credibility, transferability, dependability and conformability (Bryman & Bell, 

2014:44). Permission to conduct the study as well as ethical clearance were obtained from 

the NWU Business School prior the commencement of the study. The researcher acquired 

the permission letter which had to be presented to participants prior to interviews (A copy of 

the permission letter is attached Appendix A).  
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In addition to the discussion of the research methodology followed in this study, this chapter 

presented the qualitative findings in reference to the existing literature. The results were 

analysed in this chapter alongside the related literature review to identify areas of 

corroboration, disagreement, subtractions and additions between the results and the 

literature.  

 

The main additions to the results were on the topic of the big-data maturity matrix. The 

literature highlighted the importance of the maturity matrix in NSOs, however the results of 

the study indicated that the topic has been discussed at international platforms but was not 

yet prioritized. Thus, NSOs in the SACU region may need to relook at the issue of maturity 

matrix. 

 

The results of this study established that the currently used GSBPM model will still be fit to 

be used as a baseline operating model during the 4th IR era. However, the GSBPM will 

require modifications. This finding corroborated with the literature review, however the 

results of this study further suggested types of modifications that may be considered when 

modifying the GSBPM during the 4th IR era.  

 

The skills that were identified as being at risk of automation at NSOs corroborated with what 

was suggested in the literature. Although the literature review suggested the list of skills that 

will be demanded by during the 4th IR era, this study formulated a list that will be relevant for 

NSOs environment and added more skills that were not dominant in the literature review.    

 

The strategic (human capital development) initiatives that NSO managers in the SACU 

region need to implement in order to acquire skills that would be demanded by the NSOs 

during the 4th IR era were identified. These initiatives corroborated with the initiatives 

suggested in the literature, however this study added more initiatives to the themes that are 

dominant in the literature. The literature review further suggested that prior to initiating HCI 

programs; the NSOs in the SACU region will need to have the 4th IR strategy, as well as the 

maturity models to measure progress. 

 

The key principles to consider when drafting an HCI program for NSOs in the SACU region 

were mentioned by participants. These elements mainly correlated with the suggestions 
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from the literature review; however, the participants’ responses provided additional guidance 

to NSOs without disagreeing with suggestions from the literature review. 

 

The study also identified that there are currently initiatives and studies that are conducted 

globally around HCI in NSOs. The NSOs in the SACU region are advised to collaborate with 

global organisations running these initiatives in order to avoid duplication of roles. However, 

there is still a need for a regional platform to address region-specific HCI issues for the 

SACU region. This correlated with the call from the literature advising NSOs to form regional 

partnerships. The research findings in this study were synthesised in a manner that will be 

suitable to fit into a framework that can be used by NSO managers in the SACU region. 
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4 CHAPTER 4: CONCLUSIONS AND RECOMMENDATIONS 

 

4.1. INTRODUCTION 

The previous chapter (Chapter 3) examined the methodology employed in this study to 

ensure scientific soundness. Furthermore, Chapter 3 presented the research findings as 

well as the discussion of the results in accordance with the research objectives listed in 

Chapter 1. This chapter provides recommendations as well as conclusion to the study. The 

contributions of the study to business, as well as managerial implications of the study are 

discussed. Finally, the limitations incurred during the study, as well as the areas of further 

research are suggested. 

 

4.2. CONCLUSIONS AND RECOMMENDATIONS 

The aim of this research study was to develop a framework that can be used to amplify HCI 

planning in NSOs of the SACU region during the 4th IR era. To that end, the study employed 

a qualitative research design with interviews being conducted with experts in the field of 

official statistics. The research findings were discussed in corroboration with the research 

objectives and the literature that was reviewed during the study. This section of the chapter 

further discusses each of these findings as a way of offering recommendations to the NSOs 

in the SACU region.  

 

4.2.1. PRINCIPAL FINDINGS AND RECOMMENDED FRAMEWORK 

The primary objective of this study was to develop a framework that NSO managers in the 

SACU region can use to amplify human capital investment plans during the 4th IR era. To 

realise the primary objective, the following secondary objectives had to be achieved:  

• Suggest a suitable matrix that can be used to measure big-data and dark-data maturity 

progress (in terms of human capital investment) in NSOs of the SACU region (Guided 

by the Big-Data Maturity Matrix); 

• Determine if the currently used generic guideline operating model for NSOs (the 

GSBPM) would be relevant to the 4th IR era; 

• Identify any possible modifications to the GSBPM that will be required as a result of the 

4th IR disruption; 
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• Identify skills within the NSOs operating models (GSBPM) that are at risk of being 

automated as a result of the 4th IR disruption; 

• Identify skills that NSOs will demand during the 4th IR era; 

• Suggest the strategic initiatives that NSO managers in the SACU region need to 

implement in order to acquire skills that will be required during the 4th IR era; 

• Identify principles and elements to be considered by NSO managers in the SACU region 

when formulating human capital investment strategies for NSOs; and 

• Determine if there is a need for a regional platform to address human capacity 

development and investment strategies at NSOs in the SAU region. 

 

In contextualizing these research objectives, a framework was developed guided by the 

findings of the study. This framework can be used by NSO managers in the SACU region 

as a guideline for formulating HCI programs in preparation for the 4th IR disruption. The 

summary of the framework is as depicted in Figure 4.1. 
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Figure 4.1: Framework for amplifying HCI planning at NSOs of the SACU region 

 

The development of the framework in Figure 4.1 was based on the empirical evidence 

provided by experts in the field that was subsequently integrated with the reviewed literature. 

The framework was developed after integrating the key themes from the participant 

transcripts with the reviewed literature to understand the attributes and interventions 

required to amplify HCI at NSOs in the SACU region during the 4th IR era.   
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The framework should be viewed as six phases coming together for its formation. The first 

phase includes modifications and updates to the GSBPM. The second phase entails skills 

demand identification and analysis. The third phase entails planning and formulation of the 

HCI strategy. The fourth phase entails assessment of the formulated HCI strategy. The fifth 

phase entails the actual implementation of the HCI strategy. The goal of all the phases of 

this framework is to enable the NSOs to have an effective HCI strategy that ensures supply 

of workforce that will meet the demands for the 4th IR era. Thus, the incorporation into the 

NSOs’ 4th IR strategy is listed as the sixth phase of the framework. Throughout the phases 

of the framework, the NSOs in the SACU region will need to form an active platform where 

strategic HCI topics are discussed and information is shared. Each phase is as discussed 

below:  

 

Phase 1: GSBPM modification and updates 

The NSOs will need to implement the updated versions of the GSBPM as formulated by the 

global official statistical community. Although the development of the GSBPM happens on 

a global level, the NSOs in the SACU region will need to update their models to comply with 

international models. 

 

Phase 2: Skills demand identification and analysis 

This study indicated that identification of skills that will be demanded by NSOs in the SACU 

region during the 4th era is crucial for HCI planning. Equally so, identifying skills that are at 

risk of automation during the 4th IR era are crucial in order to enable the NSOs of the SACU 

region to work on re-skilling strategies that fit into the HCI strategy. Table 4.1 provides a list 

of skills that are at risk of automation, while providing a list of skills that will be demanded 

by NSOs during the 4th IR era. The NSOs in the SACU region can use the suggested skills 

list as a baseline for formulating targeted HCI programs.  
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Table 4.1: Skills at risk of automation and high demand skills for the 4th IR. 

Skills at risk of automation High demand skills 

Data collectors Big-data Specialists 

Data capturers Data scientists 

Data processors and editors Information security analysts 

Quality controllers Social media specialists 

Any professional performing repetitive 
tasks Software and applications developers 

  Process automation experts 

  AI and Machine Learning specialists 

  Innovation managers 

  
Methodology and standards specialists 
  (Mainly dealing with new data sources) 

  Leadership skills 

  Legal and compliance specialist 

  Communication skills 

  
People, culture and organisational 
development specialists 

  Training and development professionals 

  
People, culture and organisational 
development specialists 

  Training and development professionals 

 

The skills listed in Table 4.1 above entails both technical and non-technical skills. Thus, 

NSOs in the SACU region should consider acquiring both technical and non-technical skills 

as listed in Table 4.1 above. 

 

Phase 3: Planning and formulation of an HCI strategy 

This study identified strategic initiatives that NSO managers in the SACU region need to 

implement in order to acquire skills that will be required during the 4th IR era. These initiatives 

include the initiatives that are necessary to re-skill and up-skill the existing workforce. The 

HCI strategy formulation of NSOs in the SACU region should incorporate these initiatives 

(the initiatives are as listed in Figure 4.2):  
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Figure 4.2: Initiatives to be considered by NSOs when formulating HCI strategies 

 

The initiatives listed in Figure 4.2 are initiatives the NSOs in the SACU region may consider 

implementing in order to acquire new skills, as well as reskilling employees. Some of the 

initiatives overlap between the two categories. The NSOs in the SACU region may 
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consolidate all these initiatives with a combined effort to acquire new skills, as well as re-

skilling employees. This is mainly for NSOs that treat skills acquisition and re-skilling 

employees as a same task.  

 

Phase 4: HCI strategy assessment  

The formulated HCI programs and strategies by NSOs need to align with the elements or 

principles of HCI programs which are suitable for NSOs in the SACU region. This study 

suggested the following elements or principles as guidelines principles that NSO managers 

in the SACU region may consider when assessing the soundness of the planned HCI 

programs and strategies: 

• The ability of the program to enable the organisation to adapt to advances in 

technology; 

• The risks involved in conducting the program; 

• The increased returns and productivity that the program will yield; 

• The impact of the program on work practices or culture; 

• The costs and benefits of the program; and 

• The general impact of the program on the internal labour market. 

In addition to the principles listed above, it is crucial that NSOs formulate strategies that will 

benefit the industry and the statistical community. This complies with the role of NSOs in 

creating statistical capacity at the country of origin. 

 

Phase 5: HCI strategy implementation  

Should the HCI program found to be aligned with the principles or elements of HCI programs 

for NSOs, the HCI strategy may be finalised and implemented. 

 

Phase 6: Incorporate the HCI strategy into the NSOs 4th IR strategy  

The aim of the HCI strategy and program is to enable the NSOs to acquire skills that will be 

responsive to the skills demand for the 4th IR era. The outcomes of the HCI program and 

progress will need to be incorporated in the NSOs 4th IR strategy. Regular monitoring and 

evaluation of the HCI strategy is crucial to assess the value proposition of the HCI strategy. 

Thus, it is crucial for an NSO to have the 4th IR strategy and agree on maturity matrix model 

that will be used to monitor and evaluate the outcomes of the implemented HCI strategies 

prior to formulating the HCI strategy.   
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In all phases of the framework, it is vital that regular discussions and information sharing 

sessions at the SACU regional platforms occurs. This may provide new information and 

learning areas based on fellow NSOs experiences.   

 

4.3. BUSINESS AND MANAGERIAL IMPLICATIONS 

This study developed a framework that NSO managers in the SACU region can use to 

amplify human capital investment plans for the 4th IR era. The developed framework may be 

used as a guideline by strategists and managers in NSOs of the SACU region when 

formulating the winning workforce strategy that can align HCI initiatives to value creating 

activities that will be crucial during the 4th IR. The results of the study will also contribute to 

the ongoing work by the WEF (future of jobs project) around the 4th IR, as well as the ongoing 

work of the United Nations GWG task teams.  

 

4.4. LIMITATIONS OF THE STUDY 

Obtaining an organisational view about the objectives of this study was not possible as the 

topic of the 4th IR and the data revolution in some NSOs is still a matter of internal 

discussions. The study relied on personal views of the participants based on the experience, 

knowledge and their expertise in the field of official statistics. The results of this study do not 

represent the views of the NSOs in the SACU region. However, it provides 

recommendations to the NSOs in the SACU region. 

 

Another limitation is that the study could not assess the readiness and maturity levels of 

NSOs in the SACU region to implement sound HCI strategies for the 4th IR era. The 

information was not publicly available at the time the study was conducted and it would have 

been unethical for this study to comment on strategies that are not yet published. 

 

The literature identified the importance of maturity matrix in the data revolution era (Florescu 

et al., 2014:1-12). The participants in this study indicated that the issue of maturity models 

has not yet been prioritised in NSOs and as such participants could not comment on the 

issue. As such, this study could not assess and recommend the best maturity matrix model 

to be used by NSOs in the SACU region. Although some models have been recommended 

by authors, the literature also indicates that there are still studies necessary to evaluating 
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the existing big-data maturity models and provide more details about the most useful models 

(Al-Sai & Abdullah, 2019:160). 

 

Lastly, the study identified sound leadership skills as one of the crucial skills that will be 

demanded by NSOs during the 4th IR era. It was however outside the scope of the study to 

assess and recommend the leadership traits that are required to lead NSOs in the SACU 

during the 4th IR era. 

 

4.5. SUGGESTIONS FOR FUTURE RESEARCH 

The framework suggested in this study can be tested in one of the NSOs in the SACU region 

to assess its practicality and effectiveness. Furthermore, since the study made 

recommendations to NSOs in the SACU region, a bigger study which may focus on the 

Africa region may be crucial. 

 

This study could not assess and recommend the best maturity matrix model to be used by 

NSOs in the SACU region. The literature indicates that there are still studies necessary to 

evaluating the existing big-data maturity models and provide more details about the most 

useful models (Al-Sai & Abdullah, 2019:160). A study on the maturity matrix models that can 

be used by NSOs in the SACU region will likely be beneficial. 

 

Since sound leadership will be crucial for NSOs during the 4th IR era. Future research can 

assess leadership traits that are necessary when leading NSOs in the SACU during the 4th 

IR era. 

 

4.6. SUMMARY OF CHAPTER 4 

This chapter concluded the study by synthesising all findings and highlighting the 

implications for theory and practice. The research findings were analysed as a way of 

offering recommendations to the NSOs in the SACU region. The recommendations were 

made in a form of a six-phase framework that NSO mangers in the SACU region may 

consider when formulating HCI plans for the 4th IR era. The development of the framework 

was based on the empirical evidence provided by experts in the field that was subsequently 

integrated with the reviewed literature.  
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The framework was developed after integrating the key themes from the participant 

transcripts with the reviewed literature to understand the attributes and interventions 

required to amplify HCI at NSOs in the SACU region during the 4th IR era. The framework 

should be viewed as six phases coming together for its formation. The first phase includes 

modifications and updates to the GSBPM. The second phase entails skills demand 

identification and analysis. The third phase entails planning and formulation of the HCI 

strategy. The fourth phase entails assessment of the formulated HCI strategy. The fifth 

phase entails the actual implementation of the HCI strategy. The goal of all the phases of 

this framework is to enable the NSOs to have an effective HCI strategy that ensures supply 

of workforce that will meet the demands for the 4th IR era. Thus, the incorporation into NSOs 

4th IR strategy is listed as the sixth phase of the framework. Throughout the phases of the 

framework, the NSOs in the SACU region will need to form an active platform where strategic 

HCI topics are discussed and information is shared.   

  

The contributions of the study to business, as well as managerial implications of the study 

were discussed. The researcher indicated that this study will contribute to the ongoing work 

by the WEF and the UN around building skills for the future. Finally, the chapter concluded 

with a section on the limitations incurred during the study and based on these limitations, 

areas of further research is suggested. The study suggested future research on the topics 

of maturity models, as well as leadership traits that will be crucial for NSOs during the 4th IR 

era.  
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Appendix 1: Code lists 

 

Table 6.1: Code list: Modifications required to the GSBPM 

Number  Code 

1 Model relevance and fit for big-data (3, 5, 8, 10) 

2 Guidelines for suitability and fitness for purpose (3, 8) 

3 Non-survey based GSBPM (5, 10) 

4 
NSOs general responsibility and the relationship with external data 
suppliers and producers (8) 

5 Legal matters that relates to privacy and access (3) 

 

Table 6.2: Code list: Skills at a risk of automation 

Number  Code 

6 Data collectors (1,3, 5, 7, 9, 10) 

7 Data capturers (1, 3, 5, 7, 10) 

8 Data processors and editors (1, 5, 10) 

9 Quality controllers (9, 10) 

10 Any professional performing repetitive tasks (7, 9, 10) 

 

Table 6.3: Code list: Skills that will be demanded by NSOs 

Number Code 

11 Big-data analytics (1, 4, 5) 

12 Machine learning (1, 5) 

13 Administrative data analysis (1) 

14 Infographics /data visualization (1, 5, 6) 

15 Data scientists (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) 

16 Programmers (2, 3, 10, 7, 6, 9,10) 

17 User engagement and communication skills (3, 5, 6) 

18 Statistical skills (5) 

19 Problem solving (5, 10) 

20 Leadership (6) 

21 Legal and compliance (7, 10) 

22 Methodologist and standards specialists (7, 8, 10) 
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Table 6.4: Code list: Initiatives for acquiring and re-skills employees 

Number Code 

23 Acquisition of modern equipment (1) 

24 Targeted capacity development plans (1, 3, 4, 10) 

25 Exchange programmes (1, 4, 5, 6) 

26 In-house training and apprenticeship programs (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) 

27 Partnerships and collaborations with NSOs (1, 6, 8, 9) 

28 Relations with the government and funders (1, 3, 6, 7, 9, 10) 

29 Collaboration with the education sector (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) 

30 Identification of jobs that are at risk of automation (2) 

31 Internal forums and conversations (7) 

32 Manage staff morale (2) 

33 Address accreditation issues (7) 

 
 

Table 6.5: Code list: Additional elements to consider when drafting HCI programs 

Number Code 

34 Budget limitations (2) 

35 Value proposition (1, 2) 

36 Capacity creation (4) 
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Table 6.6: Code list: Need for a regional platform in the SACU region 

Number Code 

37 Global organisations conducting research on capacity creation (2) 

38 Duplication of investment (2) 

39 Empower fellow NSOs (6) 

 

Table 6.7: Code list: Factors to consider when training employees 

Number Code 

40 Complicated task (2) 

41 Skills mismatch (2) 

42 Employee age (7) 

43 Willingness to be re-skilled (7) 

44 Case by case analysis (3) 

45 Conditions of employment (7)  

46 Conditions of salary (7) 

 
 
 

Table 6.8: Code list: General themes 

Number Code 

47 UK Data science campus (5) 

48 Political will (1) 

49 Outside recruitment (2) 

50 National statistical system (6, 8) 

51 Fitness of purpose data (3) 

52 Data wrangling (5)  

53 Big-data related analytics (9) 

54 Disruptive technologies (4) 
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Appendix 2: Consent form  

 

 

 

 

Researcher: Kgotsofatso Phawana 

CELL:  +27 72 417 2362  

Email:  kgotsofatsop@gmail.com 

(North West University: South Africa) 

 

Dear Interviewee  

   

This Informed Consent Statement serves to confirm the following information as it relates to the MBA mini-dissertation on: Amplifying 

human capital investment planning at national statistics offices in the SACU region during the 4th Industrial revolution era. 

• The sole purpose of this study is to obtain information from experts (such as yourself) employed and/or operating in National 

Statistics Offices (NSO) to determine the impact of the 4th industrial revolution on NSOs capital investment planning.  

• The procedure to be followed is a qualitative research design, which includes controlled and prescriptive questions but also open-

ended questions where you will have the opportunity to communicate your views on the relevant topic during a face-to-face in-

depth interview. Basic background information related will be asked e.g. your name, your organisation and related experience to 

the topic.  

• The duration of the interview will take no longer than a maximum of 45 minutes.  

• If at any point during the interview you should feel uncomfortable, you will be provided with the opportunity to make your discomfort 

known or immediately have the option to end your participation.  

• This interview takes place on a voluntary basis.  

• The confidentiality of the interview data is guaranteed.   

• Any confidential information that prohibits the researcher to publish it in the final dissertation should be communicated during the 

interview.  

• A list of questions to be asked in the interview will be made available to the interviewee prior to the interview. This is done to 

ensure a mutual understanding of what will be asked to avoid confusion during the interview.  

• A summarised copy of the final dissertation will be made available to the interviewee upon request.  

• The data gathered from the interview will only be used for research purposes 

 

I, _____________________ (name and surname), hereby declare that I have read and understand the contents of the Informed Consent 

Statement, and give my full consent to Mr. K Phaswana to progress with the interview and use the information communicated by myself to 

her MBA dissertation.  

  

-----------------------------------------   ----------------  

Signature of participant   Date  

 

-----------------------------------------   ----------------------  

Signature of participant      Date 

 

  

  

  

  

  

   

  

    -    

 
  

     

   

mailto:kgotsofatsop@gmail.com
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Appendix 3: Ethical clearance 

 
  

 

   

 

 
Dear Mr Coetzee 
 

EMS-REC FEEDBACK: 31012020 
Student: Phaswana K (31353193)(NWU-00555-20-A4) 
Applicant: Mr J Coetzee - MBA 

 

Your ethics application on, Amplifying human capital investment planning at National Statistics 
Offices in SACU region during the 4th Industrial revolution, which served on the EMS-REC meeting 
of 31 January 2020, refers. 
 
Outcome: 
 
Approved as a minimal risk study. A number NWU-00555-20-A4 is given for three years of ethics 
clearance. The permission letter to conduct the research in the institution needs to be submitted with 
Mrs D Vorster. 
 
Kind regards, 
 

AL Bevan-Dye  

 
Prof Ayesha Bevan-Dye 
Deputy-Chairperson: Economic and Management Sciences Research Ethics Committee (EMS-
REC)  
Vanderbijlpark Campus 

 

Private Bag X6001, Potchefstroom 
South Africa 2520 

Tel: 018 299-1111/2222 
Web: http://www.nwu.ac.za 

Economic and Management Sciences Research 
Ethics Committee (EMS-REC) 
Tel: 016-2103358 
Email: ayeshabevandye@gmail.com 

31 January 2020 

Mr J Coetzee 
Per e-mail 
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Appendix 4: Language editing certificate 
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Appendix 5: Interview protocol 

 

 

 

Interview Protocol / Questionnaire: 

 

 

 

1. INSTRUCTIONS  

Good day. My name is Kgotsofatso Phaswana. I am an MBA student at the University of 

North West in South Africa. The reason for my email is that I selected you to participate in 

my MBA research with the title:  Amplifying human capital investment planning at 

national statistics offices in the SACU region during the 4th Industrial revolution era. 

 

As specified on the e-mail sent to you, the aim of the research is to collect your thoughts 

and ideas as an expert in this field. Your data will be treated as confidential and your details 

and names will not be published or shared with anyone. Should in the process of the 

interview realise that I am asking confidential and sensitive information, please indicate so 

that I can stop the question (or indicate if you are not comfortable to answer). There are no 

right or wrong or desirable or undesirable answers. I would like you to feel comfortable with 

saying what you really think and how you really feel. 

 

Thank you for granting me this opportunity to interview you. This interview involves two parts. 

The first part is the general interview, which I will ask about your thoughts and ideas. The 

second part of the interview can only be completed by participants that work for NSO’s in 

the SACU region.  

 

While acknowledging your busy schedule, if possible, it will be greatly appreciated if this 

questionnaire can be completed and sent back to me before the 12th March 2020.  

 

Please respond to: kgotsofatsop@gmail.com  

Cell: +27 72 417 2362  

mailto:kgotsofatsop@gmail.com
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. 

 

2. PREAMBLE/CONSENT FORM INSTRUCTIONS  

 

Participant name: ___________________________ 

 

Date completed: ____________________________ 
 
 

 

Before we get started, please inform me with a “yes” or “no” if you are giving consent to 

participate in this study (If no, discontinue the interview).  

Y N 

 

Please specify if you have any reservations that you want me to be aware of before we 

start: 

Y N 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

 

SECTION A: THE GENERAL INTERVIEW 

This section to be completed by all participants in the interview. 

 

Section A1: General information 

Q1:  Are you employed / a consultant in a National Statistics Office in any of the SACU 

(South Africa, Namibia, Botswana, Lesotho, Eswatini) member states? 

Y N 

 



- 135 - 

Q2: Are you familiar or experienced with operations, methodologies, or management of 

NSOs in any country? 

Y N 

 

Section A2: Technical questions (Impact of the 4th Industrial 

Revolution on National Statistics Offices) 

Q3: Please share your general perception about the impact that the 4th Industrial Revolution 

will have on operations within the National Statistics Offices globally. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q4: Please share your general view about the impact of the 4th Industrial Revolution on 

National Statistics Offices, with specific reference to human capital investment (skills 

development and training) planning: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q5: Do you think that NSOs globally are putting enough effort in formulating strategies to 

address skills demand for the 4th Industrial Revolution?   

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

Section A2: Technical questions (The impact of the 4th Industrial 

Revolution on the Generic Statistical Business Process Model 

(GSBPM) / Statistical Value Chain (SVC)) 
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National Statistics Offices (NSOs) globally use the Generic Statistical Business Process 

Model (GSBPM) as a guideline for producing official statistics. The GSBPM was generally 

known as the Statistical Value Chain (SVC), an example of the GSBPM is as given in Figure 

3.1 below. Please answer Questions 6-9 by referring to the GSBPM as depicted in Figure 

3.1 below: 

 

Figure 3.1: Generic Statistical Business Process Model. 

 

Q6: Do you think the current Generic Statistical Business Process Model (or the Statistical 

Value Chain) would still be relevant to be used by the NSOs in the 4th Industrial Revolution? 
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Y N 

 

Q7: According to your perceptions, are there any major modifications that the current 

GSBPM / SVC need in order to be relevant for new technologies such as big-data analytics, 

dark-data, machine learning, etc? 

Y N 

If Yes (Specify): 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q8: Of the 8 categories of the GSBPM (or SVC) listed below, please identify the categories 

that will be highly disrupted by the 4th industrial revolution technologies (such as big-data,) 

and specify the likely impact of the disruption (please mark with an X:) 

GSBPM 

component 

Impact of the 4th industrial revolution disruption 

High impact Moderate 

impact 

No impact 

1. Specify need    

2. Design    

3. Build    

4. Collect    

5. Process    

6. Analyse    

7. Disseminate    

8. Evaluate    

 Table 1: Impact of the 4th IR on the GSBPM  

 

Q9: Do you have any additional / special comments you would like to share on how the 4 th 

Industrial Revolution will impact the Generic Statistical Business Process Model (or the 
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Statistical Value Chain) in NSOs (with specific reference to developing countries such as 

the SACU region)? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

Section A3: Technical questions (The 4th Industrial Revolution 

and skills requirements in NSOs) 

 

Q10: Examining the impact of the 4th Industrial revolution on the GSBPM / SVC model 

displayed in Section A2 above: Please list skills / activities within the operating models of 

NSOs that are at a risk of being automated and become redundant as a result of the 4th 

industrial Revolution: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q11: Please list skills that you think will be crucial for NSOs to acquire during the 4th 

Industrial Revolution era:   

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q12: The WEF mention the roles listed in Table 1 below as the “emerging in-demand roles” 

that are set to experience increasing demand in the period up to the year 2022. Please 

indicate using the scale of 1 to 3 how crucial each role will be in the NSO environment during 

the 4th IR era: (mark with an X where: 1 = not crucial for the NSOs; and 1 = highly 

crucial for NSOs) 
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Roles for the future Importance of roles in an NSO 
environment 

Not crucial 

for NSOs (1) 

Crucial for 

NSOs (2) 

Highly 

crucial for 

NSOs (3) 

Data Analysts    

Data scientists    

Software and applications developers    

Ecommerce specialist    

Social media specialists    

Customer services workers    

Marketing professionals    

Training and development professionals    

People, culture and organisational 

development specialists 

   

Innovation managers    

AI and Machine Learning Specialists    

Big-data Specialists    

Process Automation Experts    

Information Security Analysts    

User Experience and Human-Machine 

Interaction Designers 

   

Robotics Engineers    

Blockchain Specialists    

Table 2: The WEF roles for the future 
 

 

Q13: Please advise what strategic moves / initiatives that NSOs in the developing countries 

(or SACU region) will need to implement in order to acquire the skills listed in Q11 and Q12:    

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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________________________________________________________________________

________________________________________________________________________ 

 

 

 

Q14: Please advise if there are any initiatives / programs that NSOs can embark on in order 

to re-skill and upskill the people performing jobs that are at risk of being automated: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 
 

Section A4: Technical questions (The human capital 
investment planning in NSOs) 

 

Q15: According to your experience, if you had to develop a human capacity development 

program for an NSO in developing areas (such as the SACU region) in preparation for the 

4th Industrial Revolution, which themes will you prioritise? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Q16: According to the literature, the elements listed in Table 2 need to be considered when 

drafting the human capital investment strategies for organisations in the 4th Industrial 

Revolution era. Some of the listed elements may be crucial for NSOs, while some may not 

be. Please rank the listed elements (in Table 1) according to the level of importance to NSOs 

from a scale of 1 to 3 (1= not crucial for NSOs and 3 = very crucial for NSOs): (Mark the 

relevant column with an X) 

 

Element / principle to consider when drafting 

a human capital investment program: 

Extent of importance to NSOs  

Not crucial 

(1) 

Crucial  

(2) 

Very 

crucial 

(3) 

The increased returns and productivity that the 

program will yield 

   

The costs and benefits of the program    

The general impact of the program on the 

external labour market. 

   

The general impact of the program on the internal 

labour market. 

   

The risks involved in conducting the program    

The impact that the program on work practices / 

culture? 

   

The ability of the program to enable the 

organisation to adopt to advances in technology 

   

Table 2: Principles to consider when drafting a human capital investment program  
 

 



- 142 - 

 

 

 

Q17: According to your knowledge, would you advise the NSOs in the SACU region to offer 

“an industry focused (general) training” or “organisation focused (specific to an NSO 

requirements only) training”?  Motivate your answer: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Section A5: Technical questions (International collaborations 

on human capital investment) 

 

Q18: Are you familiar with any international bodies conducting research on skills 

development for NSO’s in the 4th Industrial Revolution?  

Y N 

 

If yes, specify: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q19: Are you familiar with any international organisations which may assist NSOs in the 

SACU member states to develop robust human capital investment strategies for the 4th 

Industrial Revolution?  

Y N 

 

If yes, specify: 

________________________________________________________________________

________________________________________________________________________
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________________________________________________________________________

________________________________________________________________________ 

 

Q20: Do you think there is a need for a regional platform in the SACU region to address 

capacity creation as well as human capital investment issues at NSOs in the region?  

Y N 

 

 

Section A6: Technical questions (Challenges in drafting the 

human capital investment strategies for the 4th Industrial 

Revolution) 

 

Q21: Based on your knowledge, are there any challenges that NSOs face when formulating 

the skills development strategies for new innovations like the 4th Industrial Revolution? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q22: Do you have any advice you can offer to NSOs that are currently formulating human 

capital development strategies for the 4th IR?  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Section A6: Technical questions (Big-data (or dark-data) 

maturity model) 
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Q23: Are you familiar with any big-data (or dark-data) maturity matrix that are used by NSOs   

Y N 

 

Q23.1: If yes, please specify which big-data maturity matrix (model) is suitable for measuring 

“big-data skills development progress “in NSOs (especially NSOs in the developing 

countries as well as the SACU region) in the 4th IR era. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Section A7: Referral 

Q24: Is there any person you think is an expert who can be able to give an expert view like 

yours, whom you think I can interview?  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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SECTION B: For participants in the SACU region only 

This section is to be completed by individuals who are involved or was once involved 

through employment or consultation with NSOs in the SACU region (SA, Botswana, 

Namibia. Lesotho, Eswatini). 

 

Q25: Does your organisation have the 4th Industrial Revolution “Human Capital 

Development and Investment” strategy? 

Y N 

 

Q25.1. If yes, Is the strategy implemented or still a working document? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q26: Which challenges do you phase (or have you phased) when drafting skills development 

strategies for the 4th IR in your organisation? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Q27:  If NSOs in the SACU region had to form a collaboration, do you think this will benefit 

NSOs in the SACU region (in terms of skills development and training)? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

The end: Thank you 

 

For security purposes, while I try my level best to be professional, in an unfortunate event where you find this 

research to be unethical, please report my conduct to my research coordinator at the university on the 

following details: Tebogo Tebejane (+27 18 299 4130 or Christie.Munro@nwu.ac.za) 
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