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Abstract. Organisations now invest in ICT solutions to drive business activities
and to provide the agility sought within changing environments. Owing to many
reasons including inadequate financial resources, organisations in developing
countries are characterised by mergers of two or more institutions. It means
therefore that disparate systems with different data management schemes are
merged or made to collaborate making access to quality data almost impossible.
In turn, a level of inefficiency finds its way with potential to generate inaccu-
rate, missing, misinterpreted and poorly defined information. This research is
motivated by the need to investigate data governance challenges in institutions
within developing countries that are characterised by complex dynamics rooted
in merged and collaborating environments. The study has been empirically
scoped to explore data governance challenges in a large university of technolo-
gy in the Western Cape Region of South Africa as a developing country. The
challenges with regards to ICT and data governance are equally applicable in
higher education institutions as they do in business organisations. Higher educa-
tion institutions have a growing ICT infrastructure used in everyday activities
and online functionality, making them prone to data problems. Challenges re-
lated to data management in universities are a lot more pronounced in universi-
ties which were established through the merging of independent institutions and
also those that exchange data through collaborations. Thematic analysis has
been employed within the theoretical lens of two models, contingency model
(Wende & Otto, 2007) and the data governance decision domain model (Khatri
& Brown, 2010). Analysis of data through the two models led to the develop-
ment of a data governance framework applicable to the case under study and
deemed to apply to any organisation in the same context. Challenges related to
data principles, data access, data quality, data integration, metadata, data lifecy-
cle, and design parameters emerged as the main findings from the study. Since
the institution under study was established through a merger of independent
technikons, the findings were deemed to be applicable to many other institu-
tions where mergers and collaborations characterise their environment.
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1 Introduction

Organisations, both private and public, are attempting to construct a paradigm for
data quality management in the backdrop of ubiquity of information and data. God-
frey at al. (1997) portray information as an asset with economic value. This infers that
looking after data has the potential to bring efficiency in the running of the organisa-
tion. To this effect, many studies have identified data governance as a discipline that
can address data quality issues (Korhonen, et al., 2013). The pervasive use of IT in
organisations mandates IT governance as a corporate imperative (loD, 2009:14). IT
governance, under which data governance falls, is defined by Van Grembergen
(2004:1) as:

“... an integral part of corporate governance and consists of the leadership, or-
ganisational structures and processes that ensure that the organisation’s IT sustains
and extends the organisation’s strategy and objectives”

This paper recognises that organisations in many sectors in developing countries
face challenges in implementing data governance principles. An organisation in South
Africa is examined to empirically identify the data governance challenges from a
merger environment. Owing to many reasons including inadequate financial re-
sources, organisations, especially public institutions in developing countries are char-
acterised by mergers of two or three institutions. Merging of organisations, as has
been witnessed in the South African higher education landscape since 2003, results in
data governance challenges. Just like business organisations, universities are con-
cerned about brand perceptions, business processes and human presence in the IT
ecosystems (people, process and technology). Data repeatedly used across various
business processes in universities mostly originate from these entities: students, clas-
ses, faculty, campus, facilities, location and employees. This data is often dispersed
among units, departments or divisions (Drucker, 2005:102) and, therefore, a level of
inefficiency finds its way with potential to generate inaccurate, missing, misinterpret-
ed and poorly defined information (Redman, 2005:1).

This paper seeks to investigate the challenging obstacles faced by merged and col-
laborating institutions in obtaining clean, reliable, relevant data from their IT systems
and how such electronic systems can be managed. These challenges are framed within
the broader data governance paradigm. Under this background, the two critical ques-
tions which then emerge are:

What are the data governance challenges faced by organisations as a result of

mergers and collaborations?

Which data governance framework can be adopted for merged and collaborating
institutions?

The paper is organised as follows: the next section presents the literature review
followed by the methodology adopted in the study. Data collection and analysis



methods are explained in the methodology which is followed by a section on presen-
tation of findings and implications to policy and practice before the paper ends with a
summary and conclusion.

2 Literature Review

The literature review section presents the data governance concept followed by a
presentation of the theories which underpinned the study.

2.1 Data governance concept

Organisations seek to break down the silos of data that result in poor quality of in-
formation which, in turn, lead to organisational costs, risks and wrong decisions
(Korhonen et al., 2013:11). Most of them realise that their strategic initiatives depend
on the quality of data and their ability to manage fast-growing volume of information.
Bryant (2014) asserts that this can be achieved through data governance. Data gov-
ernance can be defined as an organisational approach to data management that for-
malises a set of policies and procedures to encompass the full life cycle of data
(Korhonen et. al., 2013:11). It transforms an organisation’s data, its management
technology, who owns it and how it should be used (Russom, 2008:4). According to
Russom (2012), a well-designed data governance programme should consist of both
business and IT people. They must ensure information strategy and business strategy
are aligned with the organisation’s overall mission and strategy (Korhonen et al.,
2013:14).

Most organisations deal with data quality problems emerging from both systematic
and structural perspective. In seeking for solutions they develop new systems to re-
place old ones and, as a result, neglect to address the issue inherited from the old sys-
tems (Lee et al., 2006). Some authors agree that if organisations have poor data quali-
ty that is inappropriately integrated, business operations will continue to be afflicted
with data deficiencies that will make it hard to use data (Fisher, 2009; Lee et al.,
2006). According to Olson (2003), poor data management is said to cost many organi-
sations some billions of dollars each year and a large portion of that cost is due to data
quality inaccuracies. Redman (2001:45) suggests that 10% of organisations revenue is
impacted by poor data quality. Both authors recognise the impact data quality can
have on the organisation’s profit. According to Redman (2008), data quality issues
experienced by most organisations include the following:

e People cannot find the data they need
e Incorrect data

e Poor data definition

e Data privacy/data security

e Data inconsistency across sources

e Too much data and

e  Organisational confusion.



It is the contention of researchers in this study, that data quality issues that are ex-
perienced by organisations in developing countries are at a far wider scale than organ-
isations in developed countries. Reasons for this lie in limited resources that range
from financial to skills. An empirical case in a developing country was therefore se-
lected to identify the data governance challenges.

2.2 Theoretical lens

Two models have been identified and considered relevant in this study, namely the
contingency model (Wende & Otto (2007) and the data governance decision domain
model by Khatri and Brown (2010). Firstly, the relevance of the contingency theory
(Wende & Otto (2007) lies in its design parameters which form the basis of a data
governance framework. The two design parameters are organisational placement of
decision-making authority and coordination of decision-making style. According to
ibid, these two design parameters affect the configuration of data governance model
as their value influences the assignment of responsibilities.

Contingency Factors Design Parameters Model Configuration
Firm Size Organizational
placement of
|Slructure }_ decision-making
authority
Competitive Company-specific
Strategy data governance
model

Corporate -
LCovernance

Coordination of

decision-making
Decision-making style
style >

Figure 1: Contingency model for Data Governance (Source: Wende and Otto, 2007)

Secondly, Khatri and Brown (2010) used data governance decision domains to
structure their data governance decision domains. They identified the following data
governance components:

. Data Principles — establish the linkage with the business, by describing
the business uses of data and ensuring data is treated as an enterprise
wide asset.

. Data Quality — involves ensuring accuracy and integrity data that is al-
ways available for an enterprise.

. Metadata — describes what the data is about and provides a mechanism

for a concise and consistent description of the representation of data.



. Data Access/Data authorisation — involves data security and explaining
variety of ways in which a dataset can be accessed.

. Data life cycle — involves understanding how data is used, and how long
it must be retained to minimise the total cost of storing over its life cycle

Data Principles

Metadata

Data Quality Data Lifecycle

Data Access

Figure 2: Data governance decision domains (Source: Khatri & Brown, 2010)

The data governance domain model was coalesced with the design parameters of
the contingency model and used as one framework to guide data collection from the
empirical case. These components from the data governance decision domains model
need to be assigned to roles that will be accountable for them (from the design param-
eters of the contingency model), also referred as locus of accountability.

3 Methodology

The study was conducted at the Cape Peninsula University of Technology in South
Africa. Considering the case rationale provided in the case description section, the
researchers contend that findings from CPUT will be applicable to all other organisa-
tions which exist as a result of mergers and collaborations in developing countries. In
the next section, the empirical case is presented, as well as the context of mergers
within which the case is located.

3.1 Case description

In South Africa, the first decade of the 21 century was characterised by a massive
transformation of the higher education landscape. Technikons were collapsed and
merged with each other and in some cases with already existing universities. This
transformation of higher education occurred “within the context of a formidable over-
all challenge of pursuing economic development (including restructuring economic
relations to address inequitable historical patterns of ownership, wealth and income
distribution), social equity and the extension and deepening of democracy simultane-



ously” (Moses, 2014). Post-1994 (the democratic dispensation), the new South Afri-
can government sought to redress a myriad of economic and social challenges which
had been created by the apartheid government. The South African society under
apartheid government had been characterised by social, political and economic dis-
crimination and inequalities of class, race, gender, institutional and spatial nature
(Badat, 2010). Like all other sectors of the economy, the higher education landscape
underwent a major restructuring and reconfiguration in the first decade of the 21st
century. Merging of institutions of higher learning became a common phenomenon.
After the new dispensation that saw mergers of institutions in higher education in
South Africa, universities are divided into three broad categories, namely:

. Universities of Technology that focus on vocationally-oriented education;

. Comprehensive universities that offer a combination of academic and voca-

tional diplomas and degrees;

. Traditional universities offering theoretically oriented university degrees.

The development of UoTs was regarded as the core in mergers between two or
multiple technikons where one institution was always being historically disadvan-
taged and the other historically advantaged (UoT, 2008).

Within the above landscape, the Cape Peninsula University of Technology (CPUT)
was selected as a case under study. CPUT was formed on the 1st of January 2005 with
the merger of the previously Peninsula and Cape Technikons and started operating as
a new merged institution on the 1st of February 2006. The university is currently lo-
cated in six campuses in the Western Cape Province of South Africa. The campuses
are dispersed within Western Cape of which the farthest is around seventy kilometres
from the central campus. Both former institutions had their own institutionalised sys-
tems which through the merger, were compelled to integrate and bring together both
their IT departments and systems. As in all other mergers in the country, the integra-
tion process has been very slow such that Bellville campus, previously the main cam-
pus of the Peninsula Technikon, and the Cape Town campus, previously the main
campus of the Cape Technikon, are still regarded as two different infrastructures. The
computing services of the university are divided into three domains — Computer and
Telecommunications Services (CTS), Management Information Systems (MIS) and
E-learning. The CTS department is responsible for IT infrastructure, network, facili-
ties, desktop support, printing and helpdesk support. MIS is responsible for institu-
tional data which uses the Integrated Tertiary Software (ITS) integrator to capture
both staff and student data. E-learning manages the university’s learning management
system (LMS).

The rationale for selecting CPUT as a case in this study is two-fold. Firstly, CPUT
is one of the biggest merger universities with over 33,000 thousand students. Second-
ly, many merger related challenges are still experienced by CPUT. The challenges are
both social and technological. Social challenges which are evident at CPUT relate to
cultural and racial diversity as the two merged institutions had been defined by race.
Technological challenges, which are the focus of this study range from difficulties to
retrieve, manipulate and analyse aggregate data for metrics and planning, difficulties
to manage unstructured data, and general data integration challenges. These data
management challenges arise from institutions not thoroughly dealing with data con-



tent, records management, quality, stewardship, governance and research data man-
agement (Albrecht & Pirani, 2009:3).

3.2 Data Collection

This study followed a deductive approach, which is theory-driven, using both the
contingency theory’s design parameters (Wende & Otto, 2007) and the data govern-
ance decision domains (Khatri & Brown, 2010). Both models were used as guideline
to test empirical data with the aim of analysing the impact of data governance at
CPUT. A questionnaire and interviews were used to collect data. The questionnaire
was structured using the data governance decision domains (Khatri & Brown, 2010)
and interviews followed the contingency theory’s design parameters (Wende & Otto,
2007). Data collected from the questionnaire allowed the researcher to determine and
understand the impact of data governance in higher institutions of higher learning, in
this case, CPUT as an institution. The interviews allowed the participants to express
their opinions on experiences and challenges related to data, and their understanding
of the issues related to data responsibilities and decision making by the business us-
ers.

This research employed purposive non-probability sampling to select the sample
mainly from business users and IT technical personnel. Business people in this con-
text included executive-level board members (for example, Vice Chancellors, Deputy
Vice Chancellors and others). The following explain selected participants or unit of
analysis for this study. Participants chosen to represent executive-level members in-
cluded:

e Deputy Vice Chancellor of knowledge and information services: this indi-
vidual was selected because he oversee the whole ICT function in the entire
institution.

e Registrar: this individual was selected because he is liable for student data
and he is a custodian for the institution policies.

Participants chosen to represent ICT technical personnel included:
e IT manager: this individual is responsible for the integration of systems,
e IT Risk and Compliance officer: is responsible for the development and
compliant of policies in the IT department, and lastly and
e IT coordinator: this individual focus more on IT projects involving student
data. These are the participants that were used as unit of analysis.

3.3 Data Analysis

Thematic analysis is used to analyse both questionnaire and interviews data. It is
used to analyse classifications and present themes that are related to data and further
illustrates data in great detail, while dealing with diverse subjects via interpretations
(Alhojailan, 2012; Boyatzis, 1998). It also provides description and understanding of
answers through discovering patterns and developing themes. Themes come from
both data itself (an inductive approach) and from the investigator’s prior theoretical
understanding of the phenomenon under study (Ruhode, 2016). In this case, themes
from the questionnaire emerged from the components within the Data governance



decision domains (Khatri & Brown, 2010). Burnard, Gill, Stewart, Treasure and
Chadwick (2008) highlight that in deductive thematic analysis, a predetermined
framework is used to analyse data. (ibid) contend that this approach is useful when
one has specific research questions that already identify the main themes. Interview
themes emerged from the data itself and the actual data was used to derive the struc-
ture of analysis.

4 Findings

As presented in the data analysis section, themes were derived from the data gov-
ernance decision domains (Khatri & Brown, 2010). An important phenomenon which
evolved from the data is the emergence of one more theme — data integration. The
findings per theme and related data challenges are discussed in the subsections which
follow.

Data Principles. The responses from the questionnaire revealed that the institution
recognises data as an asset and it is considered to have value at both strategic and
operational levels in relation to analytics which, in turn, can help the institution with
decision-making. The results also reveal that even though there is process in place,
most business users do not take ownership of their data because they think IT people
are responsible for it. From the interviews, it was identified that this challenge is ex-
acerbated by poor communication among data users and technical people, a problem
which mainly results from social aspects of merging culturally diverse groups.

Data Quality. Khatri and Brown (2010:150) state that Data Quality involves en-
suring accuracy and integrity of data that is always available for an enterprise. While
the data quality committee has been established, the existence of too many systems
whose origin is the different technikons makes it difficult for the team to work coher-
ently. The university has, since the merger, been producing erroneous student exami-
nation results and this has cost the university huge amounts of money.

Metadata. Metadata describes what the data is about and provides a mechanism
for a concise and consistent description of the representation of data (Khatri &
Brown, 2010:150). The findings suggest that there are mechanisms that provide clear
description of data representation and authorised users have access to it. The findings
also indicate that data is documented and passed on to new employees through docu-
mentation. However, the interface between the ITS and the LMS is not as effective as
anticipated. The schematic structure of data varies in these two systems and this has
posed challenges in data integration.

Data Access. According to Khatri and Brown (2010:151), Data Access involves
data security and specifying access requirements of data. The findings reveal that the
institution does recognise the importance of data security and access. CPUT has es-
tablished an IT risk and compliance office that is responsible for data security and
developing policies that guard data security and data access. The challenge to data
access lies in users who rarely adhere to policies that focus on data security.

Data Lifecycle. Data Lifecycle involves understanding how data is used and how
long it must be retained to minimise the total cost of storing over its life cycle (Khatri
& Brown, 2010:151). The findings reveal that electronic data is stored for longer than



required and there are no policies that focus on how long data can be used, retained
and archived. The findings also show that the lifecycle of paper-based data is actively
and properly managed in the institution by an established Records and Archive de-
partment, which determines the use of data, how long it should be retained and its
archival value.

Data Integration. The MIS is not properly integrated with the sub-systems, which
leads to data flow challenges that cause unsynchronised data which, in turn, affects
data quality. Managing data that come in different forms is quite problematic and
incorrect data capturing and the way data is received in the institution is an issue that
contributes to data integration challenges. The institution is not entirely aware that
data integration challenges caused by the lack of properly integrating the main system
with sub-systems or the merger of the previous institutions are the reasons it is cur-
rently experiencing data quality and data management challenges.

Design Parameters. The study analysed data using the contingency theoretical
framework and a theme was also generated from the framework. It was found that the
institution is using both centralised and decentralised models for decision-making,
meaning some decisions are made by the IT department in terms of the infrastructure
and other decisions related to data are made by business. The findings also show that
the decision-making structure incorporates both hierarchical and cooperative models,
which mean there are instances where people coordinate and work together to ensure
that the university is sustainable and cases where direct control is used where subor-
dinates report to their superiors.

5 The emergent model for data governance in organisations

The contingency theory’s design parameters (Wende & Otto, 2007) and the Data
governance decision domains model (Khatri & Brown, 2010) were coalesced to con-
struct the emergent model for data governance (Figure 3). The concept and constructs
of the emergent model for data governance were discussed in the preceding section on
findings. This new model forms a baseline for institutions to developing their own
data governance strategies.



Design Parameters Model Configuration

Organizational Data Principles

Placement  of

decision-making
authority
Metadata
Data Integration Data Quality
Coordination of Data Access

decision-making
authority
Data Lifecycle

Figure 3: Emergent Data Governance model

The Emergent Data Governance model places attention on design parameters and
model configuration. Decision-making authority in CPUT uses a hybrid approach
where some decisions are made by individual departments and others by the IT de-
partment. Any organisation which adopts the Emergent Data Governance model can
however employ centralised, decentralised or hybrid. The same observation can be
made on the coordination of decision-making authority which could be a hierarchical
or cooperative approach. It is in this context that the Emergent Data Governance
model is proposed to be used as a framework by organisations which intend to im-
plement a data governance strategy.

6 Implications for Theory and Practice

While there is limited scholarly research on data governance, the concept is gain-
ing traction in both public and private entities as data increasingly get recognition as
an organisational asset. We contribute to data governance research by proposing an
emergent data governance model for merged and collaborating institutions. The mod-
el has been constructed after a thematic analysis of data collected from one of the
leading universities of technology through coalesced models. The use of thematic
analysis as a theoretical foundation and a methodological approach for analysing data
contributed to a better understanding of the institution’s data. The main finding re-
ported in this study is that access to quality data is not possible without an elaborate
approach to data management.

7 Summary and conclusion



This study identified data-related challenges in the institution that are the results of
poor data management. Challenges were categorised in themes: data principles, data
access, data quality, data integration, metadata, data lifecycle, and design parameters.
The emergent data government framework was developed and its constructs are the
themes that emerged from the two models which guided data collection and analysis.
Since the institution under study was established through a merger of independent
technikons, the findings were deemed to be applicable to many other institutions with-
in a merger or a collaborating environment.
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