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ABSTRACT 

Industry 4.0 concept has put pressure on industries to integrate business 

intelligence systems (BIS) to process large data sets for intelligent decision-making. 

Despite its potential, the success of this credible innovation still has a big question 

mark with 70-80% failure rate. Thus, many scholars have put efforts to find the 

influential determinants for the BIS implementation in many sectors but neglected 

the Textile and Apparel (T&A) industry. Although, the T&A industry has great 

contribution in the development of many developed nations and has become the gate 

of choice for developing countries to gain the status of developed nations, however, 

Pakistan is still lagging in this perspective. Therefore, it is imperative to investigate 

this complex issue and address the lack of any potential framework for examining the 

current status of the BIS adoption and exploration of the significant determinants that 

influence its adoption in the T&A industry. To fill this gap, a hybrid Technology-

Organization-Environment (TOE) model was proposed to investigate and evaluate 

the optimal determinants in the individual, technological, organizational, and 

environmental contexts. This study used a mixed method approach. First, data was 

collected by conducting twenty-two semi-structured in-depth interviews with 

industry experts from the T&A industry in Pakistan. Ten determinants emerged after 

thematic analysis of interview data which were users‘ traits, interpersonal 

communications, compatibility, technology maturity, leadership commitment and 

support, satisfaction with existing systems, sustainable data quality and integrity, 

sustainability, competitive pressure, and market trends. Further, the Best-Worst 

method was used to calculate the weights for evaluation and ranking the 

determinants according to their significance. A BIS model was developed based on 

TOE with ten determinants which were earlier explored using qualitative approach. 

The proposed BIS model was validated by using a quantitative approach. 

Quantitative data was collected by conducting a survey with self-administered 

questionnaires from the T&A industry in Pakistan. Then, the model was evaluated by 

using Decision-Making Trial and Evaluation Laboratory (DEMATEL) to determine 

the cause-effect relationships among the determinants. The results of this study 

would persuade not only the industrial policy makers in the T&A industry but also 

from other industries to holistically comprehend the significant determinants. It 

would contribute to the success of BIS adoption and encourage the key stakeholders 

to invest for BIS projects with minor threat of failure and secure their sustainability 

in global markets.  
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ABSTRAK 

Konsep Industri 4.0 telah memberi tekanan kepada industri untuk 

mengintegrasikan sistem kepintaran perniagaan (BIS) untuk memproses set data 

besar bagi membuat keputusan yang bijak. Walaupun berpotensi, kejayaan inovasi 

yang dipercayai ini masih lagi menjadi persoalan besar dengan kadar kegagalan 70-

80%. Oleh itu, banyak sarjana telah berusaha untuk mencari faktor penentu yang 

mempengaruhi pelaksanaan BIS di banyak sektor tetapi mengabaikan industri Tekstil 

dan Pakaian (T&A). Walaupun industri T&A mempunyai sumbangan besar dalam 

pembangunan di kebanyakan negara maju dan menjadi pintu gerbang pilihan bagi 

negara-negara membangun untuk memperoleh status negara maju. Bagaimanapun, 

Pakistan ketinggalan dalam perspektif ini. Oleh itu, amat penting untuk menyelidiki 

masalah yang kompleks ini dan mengatasi kekurangan rangka kerja yang berpotensi 

untuk meneliti keadaan terkini penggunaan BIS dan meneroka faktor penentu 

penting yang mempengaruhi penerimaan BIS dalam industri T&A. Untuk mengisi 

jurang ini, model hibrid Teknologi-Organisasi- Persekitaran (TOE) dicadangkan 

untuk mengkaji dan menilai faktor penentu yang optimum dalam konteks individu, 

teknologi, organisasi dan persekitaran. Kajian ini menggunakan pendekatan kaedah 

campuran. Pertama, data dikumpulkan dengan mengadakan dua puluh dua temubual 

semi-struktur secara mendalam dengan pakar dari industri T&A di Pakistan. Sepuluh 

penentu muncul setelah data temubual dianalisis secara tematik iaitu sifat pengguna, 

komunikasi interpersonal, kesesuaian, kematangan teknologi, komitmen dan 

sokongan kepemimpinan, kepuasan dengan sistem yang ada, kualiti dan integriti data 

yang lestari, keberlanjutan, tekanan persaingan, dan trend pasaran. Selanjutnya, 

kaedah Best-Worst digunakan untuk mengira pemberat untuk menilai dan 

menentukan penentu mengikut kepentingannya. Model BIS dibangunkan 

berdasarkan TOE dengan sepuluh penentu yang sebelumnya diterokai menggunakan 

pendekatan kualitatif. Model BIS yang dicadangkan disahkan dengan menggunakan 

pendekatan kuantitatif. Data kuantitatif dikumpulkan dengan melakukan tinjauan 

dengan soalan soal selidik yang dikendalikan sendiri dari industri T&A di Pakistan. 

Kemudian, model dtersebut dinilai dengan menggunakan Makmal Percubaan dan 

Penilaian Pembuatan Keputusan (DEMATEL) untuk menentukan hubungan sebab-

akibat di antara faktor penentu. Hasil kajian ini tidak hanya akan menyakinkan para 

pembuat dasar dalam industri T&A tetapi juga dari industri lain untuk memahami 

fackor penentu penting secara menyeluruh. Ini akan menyumbang kepada kejayaan 

penerimaan BIS dan mendorong pihak berkepentingan utama untuk menetapkan 

pelaburan besar untuk projek BIS dengan ancaman kegagalan yang minimum dan 

menjamin kelestarian mereka di pasaran global. 
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1 

  CHAPTER 1

 

 

INTRODUCTION 

1.1 Overview 

This study investigates the current adoption status of Business Intelligence 

System (BIS) and significant determinants that influence the BIS adoption in the 

textile and apparel (T&A) industry in Pakistan. The ultimate objective is to develop 

and validate a theoretical BIS adoption model for the T&A industry in Pakistan. 

First, the research background including the aim of the study (section 1.2) is 

presented in this chapter. Further, it explains the research problem (section 1.3) based 

on identified research gaps and followed by research questions and research 

objectives (section 1.3.1&1.3.2) that are tackled from the perspective of practice and 

academia. Followed by the scope of study (section 1.4) and the significance of study 

which are presented from three contexts: theoretical, practical, and methodological 

(section 1.5). Finally, this chapter ends with the organization of thesis (Section 1.6) 

and chapter summary (1.7). 

1.2 Background of the Study  

Business environments are becoming complex in the era of Industry 4.0. 

Enterprises including the T&A industry need advanced innovations and technologies 

for quick response to the dynamic markets [1], [2]. One of the oldest and mature 

industries in the world is the T&A industry and has great importance in terms of 

employment, revenue, investment and trade that contribute to the world economy  

with significant percentage [3]. Moreover, this important industry has great 

contribution in the development of many countries such as Taiwan, Singapore, Hong 
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Kong and Korea (four countries are identified as ―Asian Tigers‖) with high growth 

rate. These countries have become developed countries due to high-income 

economies with a major role of their T& A industry [4]. Therefore, the T&A industry 

has become the gate of choice for developing countries to gain the status of 

developed nations through industrializations [5]. China, India, Turkey, Vietnam, and 

Bangladesh are striving hard to win this race; however, Pakistan is lagging in this 

competition despite of having complete value chain of the T&A industry. In addition, 

fast fashion is another characteristic of the T&A industry that influences the 

consumers‘ choices on a frequent basis, because most of the T&A products are 

seasonal in nature and fashion trends change rapidly [6]–[8].  

As a result, the T&A industry comprises shorter product life cycles and 

unexpected customer demands. The fashion market would be observed as one of the 

ficklest and unpredictable markets due to high uncertainty of the T&A business. Due 

to these complexities, Pakistani T&A industry is facing challenges of intensive 

competitive pressure. The challenges are increasing market share, entering in new 

markets, improving supply chains, reducing energy and material costs per unit, and 

improving the quality of goods. Therefore, now time-to-market is a pertinent 

determinant for the T&A industry in Pakistan to compete in the international 

markets. Thus, the industry is intensified with international competition for a long 

period; time-based competition has been a strategic policy direction for this industry. 

Hence, the acceleration of competitive advantage forced the T&A companies to 

equip with advanced technologies such as big data, cloud technology, robotics, radio-

frequency identification (RFID), additive manufacturing, augmented reality, and 

internet of things (IoT) [9], [10]. Despite investing in advanced and high-cost 

technologies, industry is unable to harness the true sustainability [11], [12]. 

 The high level of automation, connectivity, and digitization in industry 

produces large volumes of unstructured and structured data sets on daily basis and it 

is impossible to obtain real value and sustainability without converting these large 

data sets into useful information. It is essential to analyze and access such huge 

amounts of data for designing the T&A manufacturing/production plans, forecasting 

sales and demands, Supply Chain Management (SCM), fast merchandising, and 
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inventory management, to cope with international sustainability challenges in the 

global market [13]. One innovation that has the capability to integrate and analyze 

the structured and unstructured data to support all industrial stakeholders with 

valuable information for decision-making is the Business Intelligence System (BIS) 

[14]. The emergence of BIS is led by the rapid growth of technology and diffusion of 

the internet in the mid-90s [15], [16]. The BIS is an umbrella term  that includes 

technologies‘ techniques, tools strategies, and software systems which are integrated 

by companies to extract information and relevant knowledge to support a broad array 

of strategic, tactical, and operational business decisions [17]. The BIS is also 

considered as an Information System (IS) that facilitates decision-making by i) 

management, aggregation, and  integration of unstructured and structured data, ii) 

handling with large datasets such as big data, iii) offering ad hoc queries, reporting, 

forecasting and analysis solutions, iv) end-users support with advanced processing 

abilities to explore new knowledge [15], [18].  

With the adoption of BIS, entrepreneurs can easily interpret and understand 

ongoing challenges, opportunities, strengths, and weaknesses of their businesses by 

reviewing regional and international trade markets [19]. In previous studies, the 

positive influence of information on decision-making is recognized by the adoption 

of BIS, especially when organizations are operating in a highly competitive 

environment [17], [20]. Additionally, the BIS has the capability to boost the 

internationalization process of organization by sorting, summarizing, filtering and  

integrating data from multiple channels such as competitors, host markets and local 

government, then converting the collected data into unified information [9], [21].  In 

contemporary trade, due to hyper-competition policy makers, Chief Executive 

Officers (CEOs), professionals and managers need to make best decisions in real and 

shorter time span, as ―time is money‖ [22]. As a result, organizations are inclined to 

use big data and the BIS [6], [23].  

In spite of emerging big data techniques, the BIS technology is still 

positioned among the best technological priorities of several decision-making 

authorities such as business managers, owners, CEOs and Chief Information Officers 

(CIOs) [14], [15], [24].It is also depicted by the drastic increase of the worldwide 
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BIS market with 7.3% growth rate and projected revenues up to $18.3 in 2017. It is 

expected to reach $26.78 billion by the end of 2020  and predicted to grow 11.2% 

until 2022 [15], [25]. To compete in the traditional markets or online business, the 

BIS solutions have attracted great attention from various industries to improve their 

products and services with improved processes and managerial practices [26]. The 

adoption of BIS revolutionized the worldwide economies such as 95% in Finland, 

96% in Germany, 97% enterprises in Switzerland,  total of 89% in Mexico, Brazil, 

and Asian territory, 73% in Norway 79% in Canada, 76% in the Netherlands, and 

87% organizations across the world [27], [28]. According to Gartner‘s Magic 

Quadrant 2020, 90% of the world‘s top 500 companies will take analytics 

governance initiatives to converge analytics into broader data analytics till 2023 [29]. 

An international study shows; by 2020, the number of users of modern business 

intelligence and analytics will grow at the rate of twice and also deliver the business 

value at the rate of twice of those organizations or users that are not using the BIS 

[30].   

Despite its extreme importance, great market expansion, and growing 

investments in BIS projects, it is evident by the previous studies that enterprises are 

failing to leverage the true value of BIS adoption in organization [14], [15], [31]. 

Enterprises are struggling hard to find the best determinants to make their BIS 

integration successful by yielding the maximum value from BIS [32], [33].  In recent 

decades, the academic research related to big data and BIS has thrived [34], [35]. In a 

large number of published studies, the practitioners and scholars are still discussing 

the tactical, management, and strategic approaches to the successful adoption of  BIS 

[6], [36]. However, the existing body of knowledge is insufficient in this perspective 

due to limited studies relevant to the significant determinants for the BIS adoption 

[14], [37].Hence, it is necessary to focus on different aspects, drivers and issues, that 

organizations are considering in the adoption of BIS [38]. In addition, it is very 

necessary for organizations to follow appropriate guidelines to adopt the BIS.  

It is revealed by literature  that an extensive stream of literature has been 

published in the perspective of implementation, acceptance, utilization and success 

of the BIS with various theories and models for various industries at individual level 
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or organizational levels [20]. However, to date, no study is available that investigated 

the adoption of BIS in the T&A industry. It is also suggested in literature that 

adoption decisions regarding the BIS adoption are influenced deeply by considering 

the most significant determinants [14], [39]. Enterprises also require to focus 

technological, organizational, and environmental challenges to enhance the success 

of BIS projects [15].  

The Qlik-Gartner-2019 report predicted that by 2020, the number of data and 

analytics experts in enterprises would increase at three times than the rate of IT 

experts, which would put pressure on organizations to rethink their organizational 

skills, expertise and models [29]. The market for BI technologies is projected to grow 

at a rapid pace in the coming years but still lingering in terms of success. The 

literature reveals that researchers have focused more on investigating the critical 

success factors (CSFs) for the BIS implementation [39]–[46] but have neglected the 

BIS adoption context. This happens because many researchers believed that both 

terminologies are the same in meaning, but in practice, they are two different stages. 

The assessment and identification of significant determinants is crucial before 

adoption of the BIS in companies [14], [47].  

Thus, this study aims to fill the existing gaps regarding the identification of 

potential determinants with the lens of individual, technological, organizational, and 

environmental contexts which can impede or drive the adoption of BIS in the T&A 

industry. It is revealed from the past research, that TOE is proven to be fairly 

effective to integrate any theory or context in accordance with study requirements 

because TOE has no specific determinants in any contexts [83]. Therefore, it always 

integrates different theories and determinants to investigate the innovation adoption 

[60]. Thus, in this study TOE is used as a base, and individual context is added, 

resulting in an individual, technological, organizational, and environmental (ITOE) 

framework for this study. The major contribution of TOE integration is to provoke 

and encourage the practitioners and researchers to adopt the innovation at firm level.  

This study contributes a rich overview of BIS research from 2011 to 2020, 

presenting the recent development of theories/framework/models and significant 
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determinants relevant to the BIS research which led to the substantive guidelines for 

a novel theory. This theory is labelled as ―Conceptual model and Theoretical 

framework of BIS adoption‖ with significant determinants for the T&A industry in 

Pakistan. The study results with a BIS adoption model would enrich the scholars and 

practitioner‘s knowledge pertaining to the BIS adoption. It would also guide them to 

consider what kind of determinants; organizations require taking into consideration 

with highest priority to leverage the true value of BIS which contribute to the success 

of this costly complex system. 

1.3 Problem Statement 

The T&A industry in Pakistan has good repute across the world with ample 

experience and long tradition since the 19
th

 century. Pakistan is one of the top ten 

exporters of textiles & apparels in the world [5]. The industry is not only progressing 

positively, but also facing the intensive competitive pressure because of their 

regional players. In addition, the abolition of multi-fibre arrangement (MFA) in 

2005, competitive pressure has increased many folds [48]. Vietnam, China, and 

Bangladesh capture the international markets successfully while Mexico and 

Philippines are struggling to compete this challenge, but Pakistan is lagging despite 

having a complete value chain of the T&A industry. A constant stream of 

innovations is required to secure its due share in quota free international trade of 

textiles [123]. 

The arrival of fast fashion is continuously pressurizing the T&A industry to 

harmonize its procedures with manufacturing, production plans, supply chain, 

inventories of outlets, and logistics warehouses [6]. This is because most T&A 

products are seasonal in nature and consumers‘ tastes are changing frequently [49], 

[50]. Along these lines, the T&A companies can bear notable loss in revenues 

because of outdated apparel stocks due to rapid and seasonal changes [51].Therefore, 

a large amount of money can be lost by textile and fashion companies due to 

extravagant outdated stocks [51]. In addition, the industry is considered generally to 

have a great environmental sustainability impact as well as causing concern 
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regarding human rights due to hazardous chemical usage in order to grow cotton, 

dyeing textile products, and other value chain processes. It is added to the ecosystem 

impact of this globalized consumption of water, energy, and land; it is polluting the 

rivers and atmosphere largely. Increasing textile wastes from low-quality frequent 

clothing replacement for short-term use is a critical issue of the T&A industry [7], 

[52].  

As a result, some high-end T&A companies have integrated advanced 

technologies with  intention to resolve the sustainability issues and to attain 

competitive edge across the world [6] but they are facing the challenges of data 

integration, solutions, processes, and resources from end-to-end. Only 10% of 

available data is used for analytics and decision-making processes and rest of 90% 

generated data is not fully utilized [53]. Thus, a precise and authentic information 

system is required for decision-making in contemporary business scenarios. The BIS 

has the ability to provide  intelligent information for decision-making by analysing 

large data sets [14]. Despite contemporary remarkable investments in advanced 

technologies, Pakistani T&A industry is still lagging for the BIS adoption.  

In addition, researchers are mainly focused on the financial and 

telecommunication industries in terms of the BIS adoption in Pakistan [38], but 

neglected the T&A industry that is considered the backbone of Pakistani economy. 

Subsequently, the current adoption status of BIS is vital to be revealed with a 

legitimate research literature. It is important to note that  across the world, some 

high-end T&A companies are using advanced BIS, not yet broadly investigated by 

the researchers [6], [54], [55]. However, by integrating the BIS, a broad array of 

benefits can be obtained in different departments of the T&A industry such as SCM, 

Customer Relationship Management (CRM), inventory control/management, 

manufacturing, production, distribution, marketing, and sales with well-informed 

decision-making [6].  

Despite the immense benefits of BIS, the cost is a major obstacle in the 

adoption of BIS in developing countries [56].  The BIS requires not only millions of 

dollars for integration but also requires pertinent personnel and hardware investments 
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[57]. Further, it is demonstrated by literature that the success of this credible 

innovation has still a big question mark with 70-80% failure rate [14], [58], [59].  

The reasons for this failure are still unknown [15]. Several researchers believed that 

the exploration of significant determinants is a pertinent aspect that attributes the 

success of BIS adoption [14], [39], [60]. According to Yeoh et al. [14], organizations 

should be aware of and learn about important determinants in order to recognize the 

potential actions and areas, which can guide them in the right direction as well as 

removing the obstacles in achieving desired targets. It would lead to the ultimate 

success of complex BIS projects. Some researchers claimed that the same 

determinants do not necessarily fit with the same contexts for all business types [31], 

[42], [61].  

Therefore, it is very important to identify and select the determinants that fit 

for a specific industry with the context of investigation. Thus, in the light of the 

above discussion, there is ample space for investigation of the current BIS adoption 

phenomenon, especially in the T&A industry. However, until now, no study was 

found on the significant determinants for the BIS adoption in the T&A industry [6], 

[54], [55]. Moreover, conventional determinants that are often claimed to ensure the 

successful adoption of BIS are starting to lose their influence in the presence of a 

high failure rate of BIS projects. It is challenging to persuade the administration and 

industrial stakeholders for the adoption of BIS from developing countries like 

Pakistan. Therefore, it becomes inevitable to explore and prioritize the new 

determinants that facilitate or hinder the process of BIS adoption in industries.  

 A good quality theory/model has great importance to add the knowledge of 

practitioners and scholars within the theoretical domain [62], [63]. Despite its great 

importance within IS discipline, the development of new theoretical framework and 

refinement of existing theories/ models generally in the IS field and particularly for 

the BIS is scarce [60], [63], [64]. Only few researchers have addressed this issue 

partially [65], but the adoption of BIS as a separate entity is limited [15], [41]. In 

addition, in existing BIS adoption models, individual dimension is not embedded in 

the context of BIS adoption at organization level whereas user‘s context is inevitable 

for the BIS adoption process at organizational level [15]. To date, no study has 
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discovered any theory or model used for the BIS adoption in the T&A industry with 

the lens of individual, technological, organizational, and environmental contexts. 

Existing BIS models cannot be considered appropriate for the T&A industry due to 

its unique characteristics with seasonal products as compared to other manufacturing 

industries with stable products [51]. Therefore, the main objective of this study is to 

fill the above-mentioned research gaps by developing and validating a theoretical 

model with potential determinants pertaining to the BIS adoption in the T&A 

industry in Pakistan. A theory/model can build a conceptual base for understanding 

interoperability/ interconnectivity among significant determinants by identifying 

potential barriers and drivers [12]. Hence, the relevant studies were reviewed to 

identify the research gap that defined the aim of this research and led to formulating 

the research questions of the current study. 

 Research Questions  1.3.1

In particular, the current research conducted to address the main question: 

How can the BIS be adopted in the T&A industry in Pakistan?  To answer this 

main question, four sub research questions (RQ) are designed as follows  

 RQ 1: What is the current adoption status of the BIS in the T&A industry in 

Pakistan?  

 RQ 2: What are the determinants influencing the adoption of BIS in the T&A 

industry in Pakistan?   

 RQ 3: Which are the most significant determinants influencing the adoption 

of BIS in the T&A industry in Pakistan?  

 RQ 4: What model can be proposed for the adoption of BIS in the T&A 

industry in Pakistan?  
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 Research Objectives 1.3.2

Based on the research questions in section 1.3.1, the research objectives are: 

 To investigate the current adoption status of the BIS in the T&A industry in 

Pakistan.  

 To explore the determinants that influence the BIS adoption in the T&A 

industry in Pakistan.  

 To identify the most significant determinants for the adoption of the BIS in 

the T&A industry in Pakistan.  

 To develop and validate the BIS adoption model for the T&A industry in 

Pakistan.  

1.4 Scope of the Study  

The focus of this study is mainly on the T&A industry in Pakistan. The T&A 

manufacturing, production and retail companies are selected for this research. This 

study applied the mixed method research approach to examine the potential 

determinants influencing the adoption of BIS with the lens of individual, 

technological, organizational, and environmental contexts. In addition, this study 

focused on the technological (BIS) diffusion at the industrial level and the unit of 

analysis is the T&A companies, software companies, and academics. Therefore, key 

participants in this study were industry experts from the T&A industry, scholars from 

universities, and BIS experts from software companies with authoritative 

designations such as senior researchers, CEOs, Chief Technology Officers (CTO) or 

Information Technology (IT) managers, CIOs, IT Directors, administrative managers 

or other managers with main authority that are generally involved with 

organizational decision-making procedures. These criteria are important to ensure 

that the key participants have sufficient knowledge on discussed items and have 

suitability according to this study objective.  



 

11 

The current adoption status of the BIS in the T&A industry was investigated 

by Systematic Literature Review (SLR). Twenty-two interviews were conducted for 

exploration of determinants. The total extracted determinants from the case study 

were ranked by using Best Worst Method (BWM). Further, a model was developed 

and validated by conducting a survey from the T&A industry in Pakistan. Decision 

making trial and evaluation laboratory (DEMATEL) technique is used to analyze the 

survey data for refining the final BIS adoption model. 

1.5 Significance of the Study 

The theoretical significance of this study is theory contribution and enhances 

the academic body of knowledge. In the market, several studies have been conducted 

related to the adoption of ERP or other conventional systems in Pakistan but are rare 

on the BIS adoption and almost no one studies for the T&A industry in Pakistan.  

Further, existing models or theories can be extended or refined by the proposed 

conceptual model and provide a clearer understanding of the potential determinants 

contributing to the process of BIS adoption not only in the T&A industry but also in 

other organizations with the same business domain. Theoretically, this study adds to 

the knowledge by investigating the individual determinants with technological, 

organizational, and environmental determinants addressing the BIS adoption in the 

T&A industry. As users are main stakeholders of any innovation. Thus, individual  

related determinants have great importance to harness the real value from the BIS 

adoption [15], [60].  

The current empirical results add knowledge to the research related to the BIS 

adoption and would guide the scholars considering the companies‘ choice of new 

determinants before proposing or validating any existing theory or model. The 

findings of the current study can be helpful for decision makers of the T&A 

companies to improve the adoption processes and technologies in terms of budget, 

time, and business requirements in developing countries, especially in Pakistan. In a 

contemporary competitive business scenario, it is very important to understand the 

relationship between the industry and business conditions with technological 
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solutions in companies that will enhance their sustainability by converting data into 

actionable intelligence [66]. It urges the industry practitioners to examine all 

potential determinants before implementation of any innovation. 

If organizations integrate the BIS solutions by considering the significant 

determinants, then they can harness great benefits from the BIS projects and maintain 

their sustainability in competitive markets. The current study results will encourage 

the adoption of BIS and other advanced manufacturing technologies that appear to 

herald a future in which the value chains of the T&A industry are shorter, 

collaborative, and offer more sustainable benefits [3]. Well-informed decision-

making mimics biological processes by analyzing data and resources for less 

wasteful in manufacturing and production which leads to significant socio-economic 

value creation from the environmental impact of industry procedures. Industry 

experts can plan for manufacturing, production, retailing, marketing, and selling 

strategies in a better way before entering in the fourth industrial revolution ―Industry 

4.0‖.  

Hence, results are also helpful to guide the software vendors to identify their 

target markets and customers and make technology solutions with attractive offerings 

available, especially in developing countries which are facing more technology and 

sustainability related challenges because of cost and mass shifting of manufacturing 

units from developed countries to less developed countries due to easy availability of 

labor and material at low costs. It is believed that the applied methods and 

methodologies of this study offer an essential comprehension of complex phenomena 

with new insights which would support not only industry practitioners in the industry 

but also researchers towards novel theory development and implementation. 
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1.6 Organization of the Thesis  

This thesis consists of seven chapters which are organized into three main 

sections as illustrated in the following Figure 1.1. 

 

Figure 1.1 Organization of the thesis 
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1.7 Summary 

This chapter presents an overview of the current research. It starts with the 

background of the study and followed by a problem statement, the research questions 

and research objectives. The scope and significance of the research are discussed 

subsequently. Finally, the organization of the thesis is outlined as well. 



 

191 

REFERENCES 

[1] S. Ahmad and S. Miskon, ―The Adoption of Business Intelligence Systems in 

Textile and Apparel Industry: Case Studies,‖ in Advances in Intelligent 

Systems and Computing, vol 1073, G. N. Saeed F., Mohammed F., Ed. 

Springer, Cham, 2020, p. pp 12-23. 

[2] J. Hojnik and M. Ruzzier, ―The driving forces of process eco-innovation and 

its impact on performance: Insights from Slovenia,‖ J. Clean. Prod., vol. 133, 

pp. 812–825, 2016. 

[3] W. L. Filho, D. Ellams, S. Han, D. Tyler, V. J. Boiten, A. Paco, H. Moora 

and A. L. Balogun, ―A review of the socio-economic advantages of textile 

recycling,‖ J. Clean. Prod., vol. 218, pp. 10–20, 2019. 

[4] M. Kim, ―Export competitiveness of India‘s textiles and clothing sector in the 

United States,‖ Economies, vol. 7, no. 47, pp. 1–17, 2019. 

[5] N. Hayat, A. Hussain, and H. D. Lohano, ―Eco-labeling and sustainability: A 

case of textile industry in Pakistan,‖ J. Clean. Prod., vol. 252, pp. 1–12, 

2020. 

[6] S. Ahmad, S. Miskon, R. Alabdan, and I. Tlili, ―Towards Sustainable Textile 

and Apparel Industry: Exploring the Role of Business Intelligence Systems in 

the Era of Industry 4.0,‖ Sustainability, vol. 12, p. 2623, 2020. 

[7] P. S. Norum, ―Towards sustainable clothing disposition: Exploring the 

consumer choice to use trash as a disposal option,‖ Sustain., vol. 9, no. 7, pp. 

1–14, 2017. 

[8] A. Aksoy, N. Ozturk, and E. Sucky, ―A decision support system for demand 

forecasting in the clothing industry,‖ Int. J. Cloth. Sci. Technol., vol. 24, no. 

4, pp. 221–236, 2012. 

[9] C. Cheng, H. Zhong, and L. Cao, ―Facilitating speed of internationalization: 

The roles of business intelligence and organizational agility,‖ J. Bus. Res., 

vol. 110, pp. 95–103, 2020. 

[10] H. P. Lu and C. I. Weng, ―Smart manufacturing technology, market maturity 

analysis and technology roadmap in the computer and electronic product 

manufacturing industry,‖ Technol. Forecast. Soc. Change, vol. 133, pp. 85–



 

192 

94, 2018. 

[11] L. Da Xu, ―Enterprise systems: State-of-the-art and future trends,‖ IEEE 

Trans. Ind. Informatics, vol. 7, no. 4, pp. 630–640, 2011. 

[12] H. Fatorachian and H. Kazemi, ―A critical investigation of Industry 4 . 0 in 

manufacturing : theoretical operationalisation framework,‖ Prod. Plan. 

Control, vol. 29, no. 8, pp. 633–644, 2018. 

[13] F.-È. Bordeleau, E. Mosconi, and L. A. Santa-Eulalia, ―Business Intelligence 

in Industry 4.0: State of the art and research opportunities,‖ in Proceedings of 

the 51st Hawaii International Conference on System Sciences 3 - 6 January 

2018, Hilton Waikoloa Village, Hawaii, 2018, pp. 3944–3953. 

[14] W. Yeoh and A. Popovič, ―Extending the understanding of critical success 

factors for implementing business intelligence systems,‖ J. Assoc. Inf. Sci. 

Technol., vol. 67, no. 1, pp. 134–147, 2016. 

[15] N. U. Ain, G. Vaia, W. H. DeLone, and M. Waheed, ―Two decades of 

research on business intelligence system adoption, utilization and success – A 

systematic literature review,‖ Decis. Support Syst., vol. 125, pp. 1–13, 2019. 

[16] H. Chen, R. H. L. Chiang, and V. C. Storey, ―Business Intelligence and 

Analytics: From Big Data To Big Impact,‖ Mis Q., vol. 36, no. 4, pp. 1165–

1188, 2012. 

[17] M. Muntean, ―Business intelligence issues for sustainability projects,‖ 

Sustain., vol. 10, pp. 1–10, 2018. 

[18] T. Ishaya and M. Folarin, ―A service oriented approach to Business 

Intelligence in Telecoms industry,‖ Telemat. Informatics, vol. 29, no. 3, pp. 

273–285, 2012. 

[19] E. Ceptureanu, S.I., Ceptureanu, and E. Visileanu, ―Comparative analysis of 

small and medium enterprises organizational performance in clothing 

industry,‖ Ind. Textila, vol. 68, no. 2, pp. 156–162, 2017. 

[20] T. Grublješič and J. Jaklič, ―Conceptualization of the business intelligence 

extended use model,‖ J. Comput. Inf. Syst., vol. 55, no. 3, pp. 72–82, 2015. 

[21] N. Veeramisti, A. Paz, and J. Baker, ―A framework for corridor-level traffic 

safety network screening and its implementation using Business 

Intelligence,‖ Saf. Sci., vol. 121, pp. 100–110, 2020. 

[22] T. Ramakrishnan, M. C. Jones, and A. Sidorova, ―Factors influencing 

business intelligence (BI) data collection strategies: An empirical 



 

193 

investigation,‖ Decis. Support Syst., vol. 52, no. 2, pp. 486–496, 2012. 

[23] J. L. Zhao, S. Fan, and D. Hu, ―Business challenges and research directions 

of management analytics in the big data era,‖ J. Manag. Anal., vol. 1, no. 3, 

pp. 169–174, 2014. 

[24] D. Arnott, F. Lizama, and Y. Song, ―Patterns of business intelligence systems 

use in organizations,‖ Decis. Support Syst., vol. 97, pp. 58–68, 2017. 

[25] Susan Moore, ―Gartner Says Worldwide Business Intelligence and Analytics 

Market to Reach $16.9 Billion in 2016,‖ 2016. [Online]. Available: 

http://www.gartner.com/newsroom/id/3198917. [Accessed: 05-Aug-2018]. 

[26] V. Trieu, ―Getting value from Business Intelligence systems : A review and 

research agenda,‖ Decis. Support Syst., vol. 93, pp. 111–124, 2017. 

[27] M. Bilandžić, B.Čulig, D. Lucić , M. Putar-Novoselec, and J. Jakšić, 

―Business intelligence u hrvatskom gospodarstvu,‖ Posl. Izvr., vol. 6, no. 1, 

pp. 9–27, 2012. 

[28] S. Pavkov, P. Poscic, and D. Jaksic, ―Business Intelligence Systems 

Yesterday, Today and Tomorrow - An Overview,‖ Zb. Veleučilišta u Rijeci, 

vol. 4, no. 1, pp. 97–108, 2016. 

[29] J. Richardson, R. Sallam, K. Schlegel, A. Kronz, and J. Sun, ―Magic 

Quadrant for Analytics and Business Intelligence Platforms,‖ Stamford,CT, 

USA, 2020. 

[30] J. Hagerty, R. L. Sallam, and J. Richardson, ―Magic Quadrant for Business 

Intelligence Platforms,‖ Gart. Bus., pp. 1–52, 2018. 

[31] C. M. Olszak and E. Ziemba, ―Critical success factors for implementing 

business intelligence systems in small and medium enterprises on the 

example of upper Silesia, Poland,‖ Interdiscip. J. Information, Knowledge, 

Manag., vol. 7, pp. 130–150, 2012. 

[32] T. P. Liang and Y. H. Liu, ―Research Landscape of Business Intelligence and 

Big Data analytics: A bibliometrics study,‖ Expert Syst. Appl., vol. 111, pp. 

2–10, 2018. 

[33] S. Sun, C. G. Cegielski, L. Jia, and D. J. Hall, ―Understanding the Factors 

Affecting the Organizational Adoption of Big Data,‖ J. Comput. Inf. Syst., 

vol. 58, no. 3, pp. 193–203, 2018. 

[34] U. Sivarajah, M. M. Kamal, Z. Irani, and V. Weerakkody, ―Critical analysis 

of Big Data challenges and analytical methods,‖ J. Bus. Res., vol. 70, pp. 



 

194 

263–286, 2017. 

[35] J. Dill, ―Big Data,‖ in Data Science and Visual Computing., Advanced I., 

Switzerland AG: Springer, Cham, 2019, pp. 11–31. 

[36] G. Zheng, ―Bringing Business Intelligence to Health Information Technology 

Curriculum,‖ J. Inf. Syst. Educ., vol. 25, no. 4, pp. 317–326, 2014. 

[37] S. Ahmad, S. Miskon, R. Alabdan, and I. Tlili, ―Exploration of influential 

determinants for the adoption of business intelligence system in the textile 

and apparel industry,‖ Sustain., vol. 12, no. 18, pp. 1–21, 2020. 

[38] S. Rouhani, A. Ashrafi, A. Z. Ravasan, and S. Afshari, ―Business Intelligence 

Systems Adoption Model: An Empirical Investigation,‖ J. Organ. End User 

Comput., vol. 30, no. 2, pp. 43–70, 2018. 

[39] A. I. Magaireh, H. Sulaiman, and N. Ali, ―Identifying the Most Critical 

Factors to Business Intelligence Implementation Success in the Public Sector 

Organizations,‖ J. Sci. Res., vol. 5, no. 2, pp. 450–462, 2019. 

[40] P. Lautenbach, K. Johnston, and T. Adeniran-Ogundipe, ―Factors influencing 

business intelligence and analytics usage extent in South African 

organisations,‖ South African J. Bus. Manag., vol. 48, no. 3, pp. 23–33, 2017. 

[41] B. Puklavec, T. Oliveira, and A. Popovič, ―Understanding the determinants of 

business intelligence system adoption stages an empirical study of SMEs,‖ 

Ind. Manag. Data Syst., vol. 118, no. 1, pp. 236-261., 2017. 

[42] A. N. H. Zaied, M. O. Grida, and G. S. Hussein, ―Evaluation of critical 

success factors for business intelligence systems using fuzzy AHP,‖ J. Theor. 

Appl. Inf. Technol., vol. 96, no. 19, pp. 6406–22, 2018. 

[43] F. H gskolan i Halmstad. and C. N. Niamba, ―Identifying key effective 

factors on the implementation process of business intelligence in the banking 

industry of Iran,‖ J. Intell. Stud. Bus., vol. 6, no. 1, pp. 17–33, 2016. 

[44] S. Adamala and L. Cidrin, ―Key success factors in Business Intelligence,‖ 

Blekinge Institute of Technology, 2011. 

[45] W. Yeoh and A. Koronios, ―Critical Success Factors for Business Intelligence 

Systems,‖ J. Comput. Inf. Syst., vol. 50, no. 3, pp. 23–32, 2010. 

[46] I. Jamaludin and Z. Mansor, ―Review on Business Intelligence (BI) Success 

Determinants in Project Implementation,‖ Int. J. Comput. Appl., vol. 33, no. 

8, pp. 24–27, 2011. 

[47] F. F. Jahantigh, A. Habibi, and A. Sarafrazi ―A conceptual framework for 



 

195 

business intelligence critical success factors,‖ Int. J. Bus. Inf. Syst., vol. 30, 

no. 1, p. 109, 2019. 

[48] M. S. Alam, E. A. Selvanathan, S. Selvanathan, and M. Hossain, ―The 

apparel industry in the post-Multifiber Arrangement environment: A review,‖ 

Rev. Dev. Econ., vol. 23, no. 1, pp. 454–474, 2019. 

[49] T.-M. Choi, ―Launching the right new product among multiple product 

candidates in fashion: Optimal choice and coordination with risk 

consideration,‖ Int. J. Prod. Econ., vol. 202, pp. 162–171, 2018. 

[50] I. Safra, A. Jebali, Z. Jemai, H. Bouchriha, and A. Ghaffari, ―Capacity 

planning in textile and apparel supply chains,‖ IMA J. Manag. Math., vol. 30, 

no. 2, pp. 209–233, 2018. 

[51] S. Jain, J. Bruniaux, X. Zeng, and P. Bruniaux, ―Big data in fashion 

industry,‖ IOP Conf. Ser. Mater. Sci. Eng., vol. 254, no. 15, p. 152005, Oct. 

2017. 

[52] R. Tanaka, A. Ishigaki, T. Suzuki, M. Hamada, and W. Kawai, ―Data analysis 

of shipment for textiles and apparel from logistics warehouse to store 

considering disposal risk,‖ Sustain., vol. 11, no. 1, pp. 1–14, 2019. 

[53] T. S. Latinović, DM. Preradovic, C. R Barz, M.T Latinović  and A. Pop-

Vadean., ―Big Data in industry,‖ IOP Conf. Ser. Mater. Sci. Eng., vol. 144, 

no. 1, pp. 1–7, 2016. 

[54] J. M. Sandrina Carvalho, Filipe Portela, Manuel Filipe Santos, António and 

Abelha, ―Step towards of a Homemade Business Intelligence Solution – A 

Case Study in Textile Industry,‖ New Contrib. Inf. Syst. Technol. Springer 

Cham, Switz., vol. 353, pp. 361–370, 2015. 

[55] V. Istrat and N. Lalić, ―Association rules as a decision making model in the 

textile industry,‖ Fibres Text. East. Eur., vol. 25, no. 4, pp. 8–14, 2017. 

[56] S. Gauzelin and H. Bentz, ―An examination of the impact of business 

intelligence systems on organizational decision making and performance: The 

case of France,‖ J. Intell. Stud. Bus., vol. 7, no. 2, pp. 40–50, 2017. 

[57] H. Al-Aqrabi, L. Liu, R. Hill, and N. Antonopoulos, ―Cloud BI: Future of 

business intelligence in the Cloud,‖ J. Comput. Syst. Sci., vol. 81, no. 1, pp. 

85–96, 2015. 

[58] O. Isik, M. C. Jones, and A. Sidorova, ―Business Intelligence (BI) Success 

and the Role Of BI Capabilities,‖ Intell. Syst. Accounting, Financ. Manag., 



 

196 

vol. 18, no. 4, pp. 161–176, 2011. 

[59] A. Schick, M. Frolick, and T. Ariyachandra, ―Competing with BI and 

analytics at monster worldwide,‖ Int. J. Bus. Intell. Res., vol. 3, no. 3, pp. 1–

13, 2011. 

[60] S. Ahmad, S. Miskon, T. A. Alkanhal, and I. Tlili, ―Modeling of Business 

Intelligence Systems Using the Potential Determinants and Theories with the 

Lens of Individual , Technological , Organizational , and Environmental 

Contexts-A Systematic Literature Review,‖ Appl. Sci., vol. 10, no. 9, pp. 1–

24, 2020. 

[61] R. Gaardboe and T. Svarre, ―Business Intelligence Success Factors: A 

Literature Review.,‖ J. Inf. Technol. Manag., vol. 29, no. 1, pp. 1–15, 2018. 

[62] S. Alter, ―Nothing is more practical than a good conceptual artifac which may 

be a theory, framework, model, metaphor, paradigm or perhaps some other 

abstraction,‖ Inf. Syst. J., vol. 27, no. 5, pp. 671–693, 2017. 

[63] J. Venable, J. Pries-Heje, and R. Baskerville, ―FEDS: A Framework for 

Evaluation in Design Science Research,‖ Eur. J. Inf. Syst., vol. 25, no. 1, pp. 

77–89, 2016. 

[64] A. Stjepić, L. Sušac, D. S. Vugec, and A. Bis, ―Technology , Organizational 

and Environmental Determinants of Business Intelligence Systems Adoption 

in Croatian SME : A Case Study of Medium- Sized Enterprise,‖ vol. 13, no. 

5, pp. 725–730, 2019. 

[65] A. Popovič, B. Puklavec, and T. Oliveira, ―Justifying business intelligence 

systems adoption in SMEs: Impact of systems use on firm performance,‖ Ind. 

Manag. Data Syst., vol. 119, no. 1, pp. 210–228, 2018. 

[66] J. Lukić, M. Radenković, M. Despotović-Zrakić, A. Labus, and Z. 

Bogdanović, ―A hybrid approach to building a multi-dimensional business 

intelligence system for electricity grid operators,‖ Util. Policy, vol. 42, pp. 

95–106, 2016. 

[67] D. J. Power, Decision Support Systems: Concepts and Resources for 

Managers. Westport, CT, e United States of America: Greenwood/Quorum, 

2002. 

[68] D. Power, ―A Brief History of Decision Support Systems,‖ 2007. [Online]. 

Available: http://dssresources.com/history/dsshistory.html. [Accessed: 05-

May-2018]. 



 

197 

[69] M. Jayakrishnan, A. K. Mohamad, and M. M. Yusof, ―Assimilation of 

Business Intelligence (BI) and Big Data Analytics (BDA) To-wards 

Establishing Organizational Strategic Performance Management Diagnostics 

Framework : A Case Study,‖ J. Digit. Inf. Manag., vol. 16, pp. 22–32, 2018. 

[70] H. A. Combita Niño, J. P. Cómbita Niño, and R. Morales Ortega, ―Business 

intelligence governance framework in a university: Universidad de la costa 

case study,‖ Int. J. Inf. Manage., vol. 50, pp. 405–412, 2020. 

[71] Y. W. Chang, P-Y. Hsu and Z-Y. Wu, ―Exploring managers ‘ intention to use 

business intelligence : the role of motivations,‖ Behav. Inf. Technol., vol. 34, 

no. 3, pp. 273–285, 2015. 

[72] R. Harrison, A. Parker, G. Brosas, R. Chiong, and X. Tian, ―The role of 

technology in the management and exploitation of internal business 

intelligence,‖ J. Syst. Inf. Technol., vol. 17, no. 3, pp. 247–262, 2015. 

[73] J. P. Herring, ―Building a Business Intelligence System,‖ J. Bus. Strategy, 

vol. 9, no. 3, pp. 1–4, 1988. 

[74]  J. Kulkarni, J. and R. King, ―Business Intelligence Systems and Data 

Mining,‖ North Carolina, 1997. 

[75] W. Chung, H. Chen, and J. F. Nunamaker, ―Business intelligence explorer: A 

knowledge map framework for discovering business intelligence on the 

Web,‖ in Proceedings of the 36th Annual Hawaii International Conference 

on System Sciences, 6-9 January 2003, Big Island, HI, USA, 2003, pp. 1–10. 

[76] G. H. Gessner and L. Volonino, ―Quick Response Improves Returns on 

Business Intelligence Investments,‖ Inf. Syst. Manag., vol. 22, no. 3, pp. 66–

74, 2005. 

[77] S. Viaene, S. De Hertogh, L. Lutin, A. Maandag, S. Den Hengst, and R. 

Doeleman, ―Intelligence-led policing at the Amsterdam-Amstelland Police 

Department: operationalized business intelligence with an enterprise 

ambition,‖ Intell. Syst. Accounting, Financ. Manag., vol. 16, no. 4, pp. 279–

292, 2009. 

[78] M. Horakova and H. Skalska., ―Business Intelligence and Implementation in 

a Small Enterprise.,‖ J. Syst. Integr., vol. 4, no. 2, pp. 50–62, 2013. 

[79] C. M. Olszak, ―Dynamic Business Intelligence and Analytical Capabilities in 

Organizations,‖ in Proceedings of the e-Skills for Knowledge Production and 

Innovation Conference. 17-21 November 2014, the University of Cape Town, 



 

198 

Cape Town, South Africa, 2014, pp. 289–303. 

[80] S. Moro, P. Cortez, and P. Rita, ―Business intelligence in banking: A 

literature analysis from 2002 to 2013 using text mining and latent Dirichlet 

allocation,‖ Expert Syst. Appl., vol. 42, no. 3, pp. 1314–1324, 2015. 

[81] M. P. Bach, A. Čeljo, and J. Zoroja, ―Technology Acceptance Model for 

Business Intelligence Systems: Preliminary Research,‖ Procedia Comput. 

Sci., vol. 100, pp. 995–1001, 2016. 

[82] G. Richards, W. Yeoh, A. Y. L. Chong, and A. Popovič, ―Business 

Intelligence Effectiveness and Corporate Performance Management: An 

Empirical Analysis,‖ J. Comput. Inf. Syst., vol. 59, no. 2, pp. 188–196, 2019. 

[83] T. Oliveira and M. F. Martins, ―Literature Review of Information Technology 

Adoption Models at Firm Level,‖ Electron. J. Inf. Syst. Eval., vol. 14, no. 1, 

pp. 110–121, 2011. 

[84] E. Vatovec-Krmac, ―Intelligent Value Chain Networks: Business Intelligence 

and Other ICT Tools and Technologies in Supply/Demand Chains,‖ in Supply 

Chain Management - New Perspectives, Sanda Renko, Ed. Shanghai, China, 

China: InTeck, 2011, pp. 582–614. 

[85] J. Song, C. Guo, Z. Wang, Y. Zhang, G. Yu, and J. M. Pierson, ―HaoLap: A 

Hadoop based OLAP system for big data,‖ J. Syst. Softw., vol. 102, pp. 167–

181, 2015. 

[86] J. Greenough, ―The ‗Internet of Things‘ will be the world‘s most massive 

device market and save companies billions of dollars,‖ Bloomberg Business 

Insider, 2015. [Online]. Available: https://www.businessinsider.in. 

[Accessed: 10-Sep-2019]. 

[87] D. Larson and V. Chang, ―A review and future direction of agile, business 

intelligence, analytics and data science,‖ Int. J. Inf. Manage., vol. 36, no. 5, 

pp. 700–710, 2016. 

[88] S. Krishnamoorthi and S. K. Mathew, ―Business analytics and business value: 

A comparative case study,‖ Inf. Manag., vol. 55, no. 5, pp. 643–666, 2018. 

[89] S. Matam, J. Jain, S. Matam, and J. Jain, ―Performance Dashboard,‖ in Pro 

Apache JMeter, Apress, Berkeley, CA, 2017, pp. 303–313. 

[90] Y. Lu, R. Garcia, B. Hansen, M. Gleicher, and R. Maciejewski, ―The State-

of-the-Art in Predictive Visual Analytics,‖ Comput. Graph. Forum, vol. 36, 

no. 3, pp. 539–562, 2017. 



 

199 

[91] A. L. Buczak and E. Guven, ―A Survey of Data Mining and Machine 

Learning Methods for Cyber Security Intrusion Detection,‖ IEEE Commun. 

Surv. Tutorials, vol. 18, no. 2, pp. 1153–1176, 2016. 

[92] K. Slagter, Ching-H. Hsu, and Yeh-C Chung, ―An Adaptive and Memory 

Efficient Sampling Mechanism for Partitioning in MapReduce,‖ Int J 

Parallel Prog, vol. 43, pp. 489–507, 2015. 

[93] M. Byshkin, A. Stivala, A. Mira, G. Robins, and A. Lomi, ―Fast Maximum 

Likelihood Estimation via Equilibrium Expectation for Large Network Data,‖ 

Sci. Rep., vol. 8, pp. 1–13, 2018. 

[94] B.S. Sahay and J. Ranjan, ―Real time business intelligence in supply chain 

analytics,‖ Inf. Manag. Comput. Secur., vol. 16, no. 1, pp. 28–48, 2008. 

[95] C. M. Olszak, ―Toward Better Understanding and Use of Business 

Intelligence in Organizations,‖ Inf. Syst. Manag., vol. 33, no. 2, pp. 105–123, 

2016. 

[96] C. Olexová and C. Olexov, ―Business Intelligence Adoption: A Case Study in 

The Retail Chain,‖ WSEAS Trans. Bus. Econ., vol. 11, no. 1, pp. 95–106, 

2014. 

[97] M. Hannula and V. Pirttim ki, ―Business intelligence empirical study on the 

top 50 Finnish companies,‖ J. Am. Acad. Bus., vol. 2, p. 593, 2003. 

[98] B. H. Wixom and H. J. Watson, ―An Empirical Investigation of the Factors 

Affecting Data Warehousing Success,‖ MIS Q., vol. 25, no. 1, pp. 17–41, 

2008. 

[99] T. H. Davenport, J. G. Harris, and R. Morison, Analytics at Work: Smarter 

Decisions, Better Results. Harvard Business School Press Books USA, 2010. 

[100] J. Jordan and C. Ellen, ―Business need, data and business intelligence,‖ J. 

Digit. Asset Manag., vol. 5, pp. 10–20, 2009. 

[101] Park, YoungKi; El Sawy, Omar A.; and Fiss, Peer, "The Role of Business 

Intelligence and Communication Technologies in Organizational Agility: A 

Configurational Approach," J. Asso.Info System: vol. 18 : no. 9, pp 1-14, 

2017 

[102] K. Božič and V. Dimovski, ―Business intelligence and analytics for value 

creation: The role of absorptive capacity,‖ Int J. Info Manag, vol 46, pp 93-

103, 2019 

[103] Olszak C.M and Zurada. J, ―Information Technology Tools for Business 



 

200 

Intelligence Development in Organizations,‖ Polish J. Manag. Stud., vol. 12, 

no. 1, pp. 132-142., 2015. 

[104] B. Wixom and H. Watson, ―The BI-Based Organization,‖ Int. J. Bus. Intell. 

Res., pp. 1–16, 2010. 

[105] B. H. Wixom, H. J. Watson, and T. Werner, ―Developing an Enterprise 

Business Intelligence Capability: The Norfolk Southern Journey,‖ MIS Q. 

Exec., vol. 10, no. 2, pp. 61–71, 2011. 

[106] J. Ranjan, ―Business justification with business intelligence,‖ Vine, vol. 38, 

no. 4, pp. 461–475, 2008. 

[107] M. Bahrami, S. M. Arabzad, and M. Ghorbani, ―Innovation In Market 

Management By Utilizing Business Intelligence: Introducing Proposed 

Framework,‖ Procedia - Soc. Behav. Sci., vol. 41, pp. 160–167, 2012. 

[108] J. Kim, D.-H. Jeong, D. Lee, and H. Jung, ―User-centered innovative 

technology analysis and prediction application in mobile environment,‖ 

Multimed. Tools Appl., vol. 74, no. 20, pp. 8761–8779, 2013. 

[109] T. Mettler and D. Raber, ―Developing a Collaborative Business Intelligence 

System for Improving Delivery Reliability in Business Networks,‖ in 17th 

International Conference on Concurrent Enterprising, 20-22 June 2011, 

Aachen, Germany, 2011, pp. 1–7. 

[110] R. Colomo-Palacios, E. Tovar-Caro, Á. García-Crespo, and J. M. Gómez-

Berbís, ―Identifying Technical Competences of IT Professionals:The case of 

software engineers,‖ Int. J. Hum. Cap. Inf. Technol. Prof., vol. 1, no. 1, pp. 

31–43, 2010. 

[111] J. K. Pool, H.B. Jamkhaneh, R. A. Tabaeeian, H. Tavakoli, and A. Shahin, 

―The effect of business intelligence adoption on agile supply chain 

performance,‖ Int. J. Product. Qual. Manag., vol. 23, no. 3, pp. 289–306, 

2018. 

[112] O. Acheampong and S. A. Moyaid, ―An integrated model for determining 

business intelligence systems adoption and post-adoption benefits in banking 

sector,‖ J. Adm. Bus. Stud., vol. 2, no. 2, pp. 84–100, 2016. 

[113] A. Sen and Alper Şen, ―The US fashion industry: A supply chain review,‖ 

Int. J. Prod. Econ., vol. 114, no. 2, pp. 571–593, 2008. 

[114] I. M Sandvik and W. Stubbs, "Circular fashion supply chain through textile-

to-textile recycling", J. Fashion. Market. Manag, vol. 23 no. 3, pp. 366-381, 



 

201 

2019 

[115]  E. W. T. Ngai, S. Peng, P. Alexander and K. K. L. Moon, ―Decision support 

and intelligent systems in the textile and apparel supply chain: An academic 

review of research articles,‖ Exp. Syst. Appli. vol 41, no 1, pp 1-14, 2014 

[116] M. Senanayake, ―A new Product development in the apparel industry BT - 

Garment Manufacturing Technology,‖ in Woodhead Publishing Series in 

Textiles, 1st ed., 2015, pp. 21–57. 

[117] Y. Chen, X. Zeng, M. Happiette, P. Bruniaux, R. Ng, and W. Yu, 

―Optimisation of garment design using fuzzy logic and sensory evaluation 

techniques,‖ Eng. Appl. Artif. Intell., vol. 22, no. 2, pp. 272–282, 2009. 

[118] C. Koutra , K. Ali , AD. Suleiman, and AB. Shammout, ―Environmental 

Influences on the Exercise of Leadership in a Family Textiles Business in 

Pakistan,‖ J. Hotel Bus. Manag., vol. 7, no. 1, pp. 1–12, 2018. 

[119] M. Q. Javed, A. Memon, and A. Aziz, ―The Rise and Fall of Pakistan‘s 

Textile Industry: An Analytical View,‖ Eur. J. Bus. Manag., vol. 12, no. 12, 

pp. 136–142, 2020. 

[120] M. Shah, ―Textile Industry of Pakistan - An Overview,‖ Dept. of Textile, 

MUET, Pakistan, 2015. [Online]. 

Available:https://textilelearner.blogspot.com /2015/12/textile-industry-of-

pakistan-overview.html.[Accessed:25-Aug-2018]. 

[121] Wagan and S. Mehmood, ―Export boost of Textile Industry of Pakistan by 

availing EU‘s GSP Plus, Journal of Economics Library, Istanbul, Vol. 1, Iss. 

1, pp. 18-27, 2015. 

[122]  M. Amir and K. Marwat, ―Textile policy 2014-19,‖ Ministry of Textile 

Industry Government of Pakistan, pp. 1–22, 2015. 

[123] W. Wadho and A. Chaudhry, ―Innovation in the Textiles Sector: A Firm-

Level Analysis of Technological and Non-Technological Innovation,‖ Lahore 

J. Econ., vol. 21, pp. 129–166, 2016. 

[124] Muhammad Arif, ―ICTs and Development in Pakistan: A Review,‖ J. Innov. 

Sustain., vol. 4, no. 3, pp. 7–25, 2018. 

[125] A. Muhammad, A. M. A. Khan, N. Amin, and N Lambrou, ―Drivers and 

barriers to business intelligence adoption: A case of Pakistan,‖ in European 

and Mediterranean Conference on Information Systems 2010,12-13 April 

2010, Abu Dhabi, UAE, 2010, pp. 1–23. 



 

202 

[126] S. Khan, B. Zhang, F. Khan, and S. Chen, ―Business intelligence in the cloud: 

A case of Pakistan,‖ in - Proceedings: International Conference on Cloud 

Computing and Intelligence Systems, 15-17 September, Beijing China, IEEE, 

2011, pp. 536–540. 

[127] S. E. Shaikh, S. Z. Hassan, B. Farooq, and A. R. Shahid, ―Business 

intelligence at Telenor Pakistan,‖ in International Conference on Information 

Systems, ICIS 2012, 16-19 December, Orlando, Florida, USA, 2012, pp. 

2100–2115. 

[128] M. Nadeem and S. A. H. Jaffri, ―Application of Business Intelligence In 

Banks (Pakistan),‖ Comput. Res. Repos., vol. 1, pp. 1–6, 2004. 

[129] Oracle Cas study, Pakistan Railways stays on track for future growth with 

new IT infrastructure. 2005, pp. 1–5. 

[130] S. S A. Shah, ―A Case of BI Adoption in Pakistan, Master‘s Thesis,‖ 

university of Skovde, 2012. 

[131] B. Kitchenham, ―Procedures for performing systematic reviews,‖ Keele Univ. 

Natl. ICT Aust., pp. 1–33, 2004. 

[132] J. Thomas, J. McNaught, and S. Ananiadou, ―Applications of text mining 

within systematic reviews,‖ Res. Synth. Methods, vol. 2, no. 1, pp. 1–14, 

2011. 

[133] S. Kraus, M. Breier, and S. Dasí-Rodríguez, ―The art of crafting a systematic 

literature review in entrepreneurship research,‖ Int. Entrep. Manag. J., vol. 

16, pp. 1023–1042, 2020. 

[134] M. D. White and E. E. Marsh, ―Content analysis: A flexible methodology,‖ 

Libr. Trends, vol. 55, no. 1, pp. 22–45, 2006. 

[135] S. Dincer, ―Content Analysis in Scientific Research: Meta-Analysis, Meta-

Synthesis, and Descriptive Content Analysis,‖ Bartın Üniversitesi Eğitim 

Fakültesi Derg., vol. 7, no. 1, pp. 176–190, 2018. 

[136] S. Nidhra, M. Yanamadala, W. Afzal, and R. Torkar, ―Knowledge transfer 

challenges and mitigation strategies in global software development—A 

systematic literature review and industrial validation,‖ Int. J. Inf. Manage., 

vol. 33, no. 2, pp. 333–355, 2013. 

[137] Y. W. Chen, ―Quantitative Content Analysis of Chinese Texts?: A 

Methodological Note,‖ J. Chinese Polit. Sci., vol. 16, p. 431, 2011. 

[138] O. Kohnke, T. R. Wolf, and K. Mueller, ―Managing user acceptance: An 



 

203 

empirical investigation in the context of business intelligence standard 

software,‖ Int. J. Inf. Syst. Change Manag., vol. 5, no. 4, pp. 269–288, 2011. 

[139] M. Z. Elbashir, P. A. Collier, and S. G. Sutton, ―The role of organizational 

absorptive capacity in strategic use of business intelligence to support 

integrated management control systems,‖ Account. Rev., vol. 86, no. 1, pp. 

155–184, 2011. 

[140] T. Brockmann, S. Stieglitz, J. Kmieciak, and S. Diederich, ―User acceptance 

of mobile business intelligence services,‖ in 15th International Conference 

on Network-Based Information Systems, NBIS, Melbourne, Australia, 22-28 

September, 2012, pp. 861–866, 2012. 

[141] R. Cheung and D. Vogel, ―Predicting user acceptance of collaborative 

technologies: An extension of the technology acceptance model for e-

learning,‖ Comput. Educ., vol. 63, pp. 160–175, 2013. 

[142] S. Sujitparapitaya, A. Shirani, and M. Roldan, ―Business Intelligence 

Adoption in Academic Administration: an Empirical Investigation,‖ Issues 

Inf. Syst., vol. 3, no. 2, pp. 112–122, 2012. 

[143] R. Weber, ―Evaluating and developing theories in the information systems 

discipline,‖ J. Assoc. Inf. Syst., vol. 13, no. 1, 2012. 

[144] Ö. Işik, M. C. Jones, and A. Sidorova, ―Business intelligence success: The 

roles of BI capabilities and decision environments,‖ Inf. Manag., vol. 50, no. 

1, pp. 13–23, 2013. 

[145] V. Venkatesh, S. A. Brown, and H. Bala, ―Bridging the Qualitative-

Quantitative Divide: Guidelines for Conducting Mixed Methods Research in 

Information Systems,‖ MIS Q., vol. 37, no. 1, pp. 21–54, 2013. 

[146] M. Bijker and M. Hart, ―Factors influencing pervasiveness of organisational 

business intelligence,‖ in The Third International Conference on Business 

Intelligence and Technology, 27 May-1 June, Valencia, Spain, BUSTECH, 

2013, pp. 21–26. 

[147] A. Owusu, A. Ghanbari-Baghestan, and A. Kalantari, ―Investigating the 

Factors Affecting Business Intelligence Systems Adoption: A Case Study of 

Private Universities in Malaysia,‖ Int. J. Technol. Diffus., vol. 8, no. 2, pp. 1–

25, 2017. 

[148] Y. M. Han, C. S. Shen, and C. K. Farn, ―Determinants of continued usage of 

pervasive business intelligence systems,‖ Inf. Dev., vol. 32, no. 3, pp. 424–



 

204 

439, 2014. 

[149] C. K. Hou, ―Exploring the user acceptance of business intelligence systems in 

Taiwan‘s electronics industry: applying the UTAUT model,‖ Int. J. Internet 

Enterp. Manag., vol. 8, no. 3, p. 195, 2014. 

[150] T. E. Yoon, B. Ghosh, and B. K. Jeong, ―User acceptance of business 

intelligence (BI) application: Technology, individual difference, social 

influence, and situational constraints,‖ Proc. Annu. Hawaii Int. Conf. Syst. 

Sci. 6-9 January, Waikoloa, Hawaii, pp. 3758–3766, 2014. 

[151] B. Puklavec,T. Oliveira, and A. Popovic ―Unpacking Business Intelligence 

Systems Adoption Determinants: An Exploratory Study of Small and 

Medium Enterprises,‖ Econ. Bus. Rev., vol. 16, no. 2, pp. 185–213, 2014. 

[152] N. Foshay, A. Taylor, and A. Mukherjee, ―Winning the Hearts and Minds of 

Business Intelligence Users: The Role of Metadata,‖ Inf. Syst. Manag., vol. 

31, no. 2, pp. 167–180, 2014. 

[153] T. Grublješič and J. Jaklič, ―Business Intelligence Acceptance: The 

Prominence of Organizational Factors,‖ Inf. Syst. Manag., vol. 32, no. 4, pp. 

299–315, 2015. 

[154] N. N.Hatta, S. Miskon, N. M. Ali, N. S. Abdullah, N. Ahmad, H. Hashim, R. 

A. Alias and M.A. Maarof, ―Business intelligence system adoption theories in 

SMES: A literature review,‖ ARPN J. Eng. Appl. Sci., vol. 10, no. 23, pp. 

18165–18174, 2015. 

[155] S. Chaveesuk and S. Horkondee, ―An integrated model of business 

intelligence adoption in Thailand logistics service firms,‖ in 7th International 

Conference on Information Technology and Electrical Engineering, 29-30 

October, Chiang Mai, Thailand, IEEE, 2015, pp. 604–608. 

[156] H. Gangwar, H. Date, and R. Ramaswamy, ―Understanding determinants of 

cloud computing adoption using an integrated TAM-TOE model,‖ J. Enterp. 

Inf. Manag., vol. 28, no. 1, pp. 107–130, 2015. 

[157] Q. Kester and M. Preko, ―Business Intelligence Adoption in Developing 

Economies : A case study of Ghana Business Intelligence Adoption in 

Developing Economies : A case study of Ghana,‖ Int. J. Comput. Appl., vol. 

127, no. 1, pp. 5–11, 2015. 

[158] J. Boyton, P. Ayscough, D. Kaveri, and R. Chiong, ―Suboptimal business 

intelligence implementations: Understanding and addressing the problems,‖ 



 

205 

J. Syst. Inf. Technol., vol. 17, no. 3, pp. 307–320, 2015. 

[159] A. Ahmad, R. Ahmad, and K. F. Hashim, ―Innovation traits for business 

intelligence successful deployment,‖ J. Theor. Appl. Inf. Technol., vol. 89, 

pp. 78–89, 2016. 

[160] W. N. Wan Ismail and M. Z. Mokhtar, ―Application of TOE framework in 

examining the factors influencing pre- and post-adoption of CAS in 

Malaysian SMEs,‖ Int. J. Inf. Technol. Bus. Manag., vol. 49, no. 1, pp. 26–

37, 2016. 

[161] M. Tight, P. Symonds, and P. M. Symonds, ―The Case Study as a Research 

Method,‖ in Case Studies, 2nd ed., Routlede, Tylor & Frnacis Group, 2016, 

pp. 1–323. 

[162] Y. K. Dwivedi, N. P. Rana, A. Jeyaraj, M. Clement, and M. D. Williams, 

―Re-examining the Unified Theory of Acceptance and Use of Technology 

(UTAUT): Towards a Revised Theoretical Model,‖ Inf. Syst. Front., vol. 21, 

pp. 719–734, 2017. 

[163] M. Ardolino, M.Rapaccini, N. Saccani, P. Gaiardelli, G. Crespi,  and C. 

Ruggeri ―The role of digital technologies for the service transformation of 

industrial companies,‖ Int. J. Prod. Res., vol. 56, no 6 pp. 1–18, 2017. 

[164] S. Molinillo and A. Japutra, ―Organizational adoption of digital information 

and technology: a theoretical review,‖ Bottom Line, vol. 30, no. 1, pp. 33–46, 

2017. 

[165] H. O. Awa, O. Ukoha, and S. R. Igwe, ―Revisiting technology-organization-

environment (T-O-E) theory for enriched applicability,‖ Bottom Line, vol. 30, 

no. 1, pp. 2–22, 2017. 

[166] M. Estai, Y. Kanagasingam, D. Xiao, J. Vignarajan, S. Bunt, E. 

Kruger,and M. Tennant, ―End-user acceptance of a cloud-based teledentistry 

system and Android phone app for remote screening for oral diseases,‖ J. 

Telemed. Telecare, vol. 23, no. 1, pp. 1–9, 2017. 

[167] H. Taherdoost, ―A review of technology acceptance and adoption models and 

theories,‖ Procedia Manuf., vol. 22, pp. 960–967, 2018. 

[168] V. Moreno, F. E. Lobo, V. d -Silva, R. Ferreira. F. Filardi, ―Complementarity 

as a Driver of Value in Business Intelligence and Analytics Adoption 

Processes,‖ J. Strateg. Manag., vol. 18, no. 1, pp. 57–70, 2019. 

[169] B. Rahimi, H. Nadri, H. L. Afshar, and T. Timpka, ―A systematic review of 



 

206 

the technology acceptance model in health informatics,‖ Appl. Clin. Inform., 

vol. 9, no. 3, pp. 604–634., 2018. 

[170] V. Bhatiasevi and M. Naglis, ―Elucidating the determinants of business 

intelligence adoption and organizational performance,‖ Inf. Dev., vol. 36, no. 

1, pp. 78–96, 2020. 

[171] R. Torres, A. Sidorova, and M. C. Jones, ―Enabling firm performance 

through business intelligence and analytics: A dynamic capabilities 

perspective,‖ Inf. Manag., vol. 55, no. 7, pp. 822–839, 2018. 

[172] M. Mariani, R. Baggio, M. Fuchs, and W. H epken, ―Business intelligence 

and big data in hospitality and tourism: a systematic literature review,‖ Int. J. 

Contemp. Hosp. Manag., vol. 30, no. 12, pp. 3514–3554, 2018. 

[173] C. Biesenthal, S. Clegg, A. Mahalingam, and S. Sankaran, ―Applying 

institutional theories to managing megaprojects,‖ Int. J. Proj. Manag., vol. 

36, no. 1, pp. 43–54, 2018. 

[174] P. Galanis, ―The Delphi method,‖ Arch. Hell. Med., vol. 35, no. 4, pp. 564–

570, 2018. 

[175] T. Grublješič, P. S. Coelho, and J. Jaklič, ―The Shift to Socio-Organizational 

Drivers of Business Intelligence and Analytics Acceptance,‖ J. Organ. End 

User Comput., vol. 31, no. 2, pp. 1–28, 2019. 

[176] J. H. Nord, A. Koohang, and J. Paliszkiewicz, ―The Internet of Things: 

Review and theoretical framework,‖ Expert Syst. Appl., vol. 133, pp. 97–108, 

2019. 

[177] S. Sun, D. J. Hall, and C. G. Cegielski, ―Organizational intention to adopt big 

data in the B2B context: An integrated view,‖ Ind. Mark. Manag., vol. 86, pp. 

109–121, 2019. 

[178] S. Edition, N. A. Jalil, and H. J. Hwang, ―Technological-Centric Business 

Intelligence : Critical Success Factors,‖ vol. 5, no. 2, pp. 1499–1516, 2019. 

[179] J. Jaklič, T. Grublješič, and A. Popovič, ―The role of compatibility in 

predicting business intelligence and analytics use intentions,‖ Int. J. Inf. 

Manage., vol. 43, pp. 305–318, 2018. 

[180] A. Owusu, G. C. Agbemabiese, and A. Soladoye, Determinants of Business 

Intelligence Systems Adoption in Developing Countries : an Empirical 

Analysis From Ghanaian Banks, J. Inter. Banking and Commerce vol. 22, no. 

8. 2017, pp. 1–25. 



 

207 

[181] J. Hou, ―Investigating factors influencing the adoption of business 

intelligence systems: An empirical examination of two competing models,‖ 

Int. J. Technol. Policy Manag., vol. 13, no. 4, pp. 328–353, 2013. 

[182] E. M. Rogers, Diffusion of innovations. 3
rd

 eddition, New York7 The Free 

Press USA., 1995. 

[183] P. K. Senyo, J. Effah, and E. Addae, ―Preliminary insight into cloud 

computing adoption in a developing country,‖ J. Enterp. Inf. Manag., vol. 29, 

no. 4, pp. 505–524, 2016. 

[184] E. M. Rogers, ―A prospective and retrospective look at the diffusion model,‖ 

J. Health Commun., vol. 9, no. 1, pp. 13–19, 2004. 

[185] E. M. Rogers, ―Evolution: Diffusion of Innovations,‖ in International 

Encyclopedia of the Social & Behavioral Sciences: Second Edition, 2015. 

[186] R. K. Yin, Applications of case study research, Fifth Edit. SAGE 

Publications, Inc, 2013. 

[187] L. Tornatzky and M. Fleischer, The process of technology innovation. 1990. 

[188] W. E. Forum, ―The Future of Jobs Report 2018,‖ Economic Development 

Quarterly, Geneva, Switzerland: World Economic Forum, p. 133, 2018. 

[189] M. Lounsbury, M. Ventresca, and P. M. Hirsch, ―Social movements, field 

frames and industry emergence: a cultural-political perspective on US 

recycling,‖ Socio-Economic Rev., vol. 1, no. 1, pp. 71–104, 2003. 

[190] W. L. Tate, K. J. Dooley, and L. M. Ellram, ―Transaction cost and 

institutional drivers of supplier adoption of environmental practices,‖ J. Bus. 

Logist., vol. 32, no. 1, pp. 6–16, 2011. 

[191] J. Paul, D. Maggio, and W. W. Powell, ―The Iron Cage Revisited Institutional 

Isomorphism and Collective Rationality in Organizational Fields,‖ Am. 

Sociol. Rev., vol. 48, no. 2, pp. 147–160, 1983. 

[192] D. Chatterjee, R. Grewal, and V. Sambamurthy, ―Shaping up for E-

Commerce: Institutional Enablers of the Organizational Assimilation of Web 

Technologies,‖ MIS Q., vol. 26, no. 2, pp. 65–89, 2002. 

[193] Teo, Wei, and Benbasat, ―Predicting Intention to Adopt Interorganizational 

Linkages: An Institutional Perspective,‖ MIS Q., vol. 27, no. 1, pp. 19–49, 

2003. 

[194] C. Oliver, ―Sustainable competitive advantage: Combining institutional and 

resource-based views,‖ Strateg. Manag. J., vol. 18, no. 9, pp. 697–713, 1997. 



 

208 

[195] Venkatesh, Morris, Davis, and Davis, ―User Acceptance of Information 

Technology: Toward a Unified View,‖ MIS Q., vol. 27, no. 3, pp. 425–478, 

2003. 

[196] I. Ajzen and T. J. Madden, ―Prediction of goal-directed behavior: Attitudes, 

intentions, and perceived behavioral control,‖ J. Exp. Soc. Psychol., vol. 22, 

no. 5, pp. 453–474, 1986. 

[197] F. D. Davis, ―Perceived Usefulness, Perceived Ease of Use, and User 

Acceptance of Information Technology,‖ MIS Q., vol. 13, no. 3, pp. 319–340, 

1989. 

[198] A. Popovič, R. Hackney, P. S. Coelho, and J. Jaklič, ―Towards business 

intelligence systems success: Effects of maturity and culture on analytical 

decision making,‖ Decis. Support Syst., vol. 54, no. 1, pp. 729–739, 2012. 

[199] R. Bose and X. Luo, ―Integrative framework for assessing firms‘ potential to 

undertake Green IT initiatives via virtualization - A theoretical perspective,‖ 

J. Strateg. Inf. Syst., vol. 20, no. 1, pp. 38–54, 2011. 

[200] T. Oliveira and M. F. Martins, ―Information technology adoption models at 

Firm Level: Review of literature,‖ in 4th European Conference on 

Information Management and Evaluation, University of University of 

Gdańsk, Poland 12-13 September, 2013, pp. 312–320. 

[201] C. W. Hsu and C. C. Yeh, ―Understanding the factors affecting the adoption 

of the Internet of Things,‖ Technol. Anal. Strateg. Manag., vol. 29, no. 9, pp. 

1089–1102, 2017. 

[202] X. Qin, Y. Shi, K. Lyu, and Y. Mo, ―Using a Tam-Toe Model To Explore 

Factors of Building Information Modelling (Bim) Adoption in the 

Construction Industry,‖ J. Civ. Eng. Manag., vol. 26, no. 3, pp. 259–277, 

2020. 

[203] D. Q. Birkmeier, A. Gehlert, S. Overhage, and S. Schlauderer, ―Alignment of 

Business and IT Architectures in the German Federal Government: A 

Systematic Method to Identify Services from Business Processes,‖ in 2013 

46th Hawaii International Conference on System Sciences, 2013, pp. 3848–

3857. 

[204] E. W. T. T. Ngai, S. Peng, P. Alexander, and K. K. L. L. Moon, ―Decision 

support and intelligent systems in the textile and apparel supply chain: An 

academic review of research articles,‖ Expert Syst. Appl., vol. 41, no. 1, pp. 



 

209 

81–91, 2014. 

[205] M. E. Porter and J. E. Heppelmann, ―How Smart, Connected Products Are 

Transforming Companies,‖ Harvard Business Review. pp. 1–19, 2015. 

[206] S. Q. M. M. Abro, N. A. Memon, and P. I. S. Arshadi, ―Dynamic Capabilities 

and Firm Performance: A Case of Two SMEs in Pakistan,‖ Mehran Univ. 

Res. J. Eng. Technol., vol. 30, no. 3, pp. 521–530, 2011. 

[207] M. I. Nofal and Z. M. Yusof, ―Integration of Business Intelligence and 

Enterprise Resource Planning within Organizations,‖ Procedia Technol., vol. 

11, pp. 658–665, 2013. 

[208] A. Popovič, B. Puklavec, and T. Oliveira, ―Justifying business intelligence 

systems adoption in SMEs,‖ Ind. Manag. Data Syst., vol. 119, no. 1, pp. 210–

228, 2018. 

[209] F. Longo, L. Nicoletti, and A. Padovano, ―Smart operators in industry 4.0: A 

human-centered approach to enhance operators‘ capabilities and 

competencies within the new smart factory context,‖ Comput. Ind. Eng., vol. 

113, pp. 144–159, 2017. 

[210] M. Iqbal, S. H. A. Kazmi, A. Manzoor; AR. Soomrani; S. H. Butt, and K. 

Adeel, ―A Study of Big Data for Business Growth in SMEs: Opportunities 

Challenges,‖ Int. Conf. Comput. Math. Eng. Technol. 3-4 March 2018, 

Sukkur, Pakistan, IEEE, pp. 1–7, 2018. 

[211] T. H nel and C. Felden, ―Operational Business Intelligence Meets 

Manufacturing,‖ in Americas Conference on Information Systems, 15-17 

August , Chicago, IL, United States, 2013, pp. 1–9. 

[212] K. Rostek, ―Business Intelligence for Insurance Companies,‖ Found. Manag., 

vol. 1, no. 1, pp. 65–82, 2009. 

[213] Y. Raithatha, ―Understanding the economic impact terrorism has on the 

destination decision making: Northern Irish tourists.,‖ Dublin Business 

School, 2017. 

[214] A. Melnikovas, ―Towards an Explicit Research Methodology: Adapting 

Research Onion Model for Futures Studies,‖ J. Futur. Stud., vol. 28, no. 2, 

pp. 29–44, 2018. 

[215] Saunders, M., Lewis, P., & Thornhill, Research Methods for Business 

Students. England Pearson Education Limited., 2016. 

[216] F. Crossan, ―Research philosophy: towards an understanding.,‖ Nurse Res., 



 

210 

vol. 11, no. 1, pp. 46–55, 2003. 

[217] Saunders, Mark N. K. Lewis, Philip, Thornhill, Adrian and B. Alexandra, 

―Understanding research philosophy and approaches to theory development,‖ 

in Research Methods for Business Students, 8th ed., Harlow CM17 9NA 

United Kingdom: Pearson Education Limited, 2019, pp. 128–171. 

[218] A. J. Pickard, Research Methods in Information, 2nd ed. 7 Ridgmount Street 

London WC1E 7AE: Facet Publishing, 2013. 

[219] A. Easterby-Smith, M., Thorpe, R., & Lowe, Management research: An 

introduction. London: Sage Publications Ltd, 2002. 

[220] G. Goldkuhl, ―What Kind of Pragmatism in Information Systems Research?,‖ 

Paris, 2008. 

[221] John W. Creswell, Research design: Qualitative, quantitative, and mixed 

methods approaches, 4th ed. SAGE Publications, Inc, 2013. 

[222] A. Patrik and U. Carte, ―What is Qualitative in Qualitative Research,‖ Qual. 

Sociol., vol. 42, pp. 139–160, 2019. 

[223] E. Bell, A. Bryman, and B. Harley, Business research methods, 5th ed. 

Oxford University Press, USA., 2018. 

[224] A. F. Yusof, S. Miskon, N. Ahmad, R. A. Alias, H. Hashim, N. S. Abdullah, 

N. M. Ali, and M.A. Maarof ―Implementation issues affecting the business 

intelligence adoption in public university,‖ ARPN J. Eng. Appl. Sci., vol. 10, 

no. 23, pp. 18061–18069, 2015. 

[225] K. Ravenswood, ―Eisenhardt‘s impact on theory in case study research,‖ J. 

Bus. Res., vol. 64, no. 7, pp. 680–686, 2011. 

[226] Alan Bryman, Social Research Methods, Fifth Edit. OXFORD University 

Press, 2015. 

[227] M. M. Bergman, ―The good, the bad, and the ugly in mixed methods research 

and design,‖ J. Mix. Methods Res., vol. 5, no. 4, pp. 271–275, 2011. 

[228] S. Kinn and J. Curzio, ―Integrating qualitative and quantitative research 

methods,‖ J. Res. Nurs., vol. 10, no. 3, pp. 317-336., 2005. 

[229] E. Remenyi, D., Williams, B., Money, A., and Swartz, Doing Research in 

Business and Management. London: Sage Publications, 1998. 

[230] M. G. William G. Zikmund, and J. C. Carr, Business Research Methods, 9th 

ed. South Westren CENGAGE Learning, 2013. 

[231] E. De Leeuw, ―To Mix or Not to Mix Data Collection Modes in Surveys,‖ J. 



 

211 

Off. Stat., vol. 21, no. 2, pp. 233–255, 2005. 

[232] D. Hanson and M. Grimmer, ―The mix of qualitative and quantitative 

research in major marketing journals, 1993-2002,‖ Eur. J. Mark., vol. 41, no. 

1/2, pp. 58–70, 2007. 

[233] T. D. Cosco, A. Kaushal, R. Hardy, M. Richards, D. Kuh, and M. Stafford, 

―Operationalising resilience in longitudinal studies: A systematic review of 

methodological approaches,‖ J. Epidemiol. Community Health, vol. 71, no. 1, 

pp. 98–104, 2017. 

[234] A. Aggarwal, ―Sampling issues in research methodologies,‖ Indian J. Med. 

Spec., vol. 2, no. 2, pp. 169–172, 2011. 

[235] R. K. Yin, Case Study Research : Design and Methods, 5th ed. United 

Kindom: SAGE Publications, Inc, 2009. 

[236] D. R. Cooper and P. S. Schindler, "Business Research Methods", 12th ed. 

McGraw-Hill Higher Education, 2013. 

[237] K. Williamson, L. M. Given, and P. Scifleet, Research Methods: Information, 

Systems, and Contexts, 2nd ed. India: Glyn Jones, 2018. 

[238] M. A. A. Majid, M. Othman, S. F. Mohamad, S. A. H. Lim, and A. Yusof, 

―Piloting for Interviews in Qualitative Research: Operationalization and 

Lessons Learnt,‖ Int. J. Acad. Res. Bus. Soc. Sci., vol. 7, no. 4, pp. 1073–

1080, 2017. 

[239] L. Webster, Using Narrative Inquiry as a Research Method, 1st ed. New 

Yark, USA: Routledge, 2014. 

[240] P. K. Astalin, ―Qualitative Research Designs: a Conceptual Framework,‖ Int. 

J. Soc. Sci. Interdiscip. Res., vol. 2, pp. 118–124, 2013. 

[241] John W. Creswell, Educational Research: Planning, Conducting, and 

Evaluating Quantitative and Qualitative Research, 6th ed. Pearson Education 

Limited, 2018. 

[242] J. Lewis, C. M. Nicolls, and R. Ormston, Qualitative research practice: a 

guide for social science students and researchers, Los Angeles, New Dehli, 

Singapore. London, Washington DC: Thousand Oaks, CA: Sage Publications 

Ltd., 2003. 

[243] W. C. Adams, ―Conducting Semi-Structured Interviews,‖ in Handbook of 

Practical Program Evaluation: Fourth Edition, 4th ed., Jossey Boss, A Wiley 

Imprint, 2015, pp. 492–505. 



 

212 

[244] L. S. Nowell, J. M. Norris, D. E. White, and N. J. Moules, ―Thematic 

Analysis: Striving to Meet the Trustworthiness Criteria,‖ Int. J. Qual. 

Methods, vol. 16, pp. 1–13, 2017. 

[245] V. Braun and V. Clarke, ―Using thematic analysis in psychology,‖ Qual. Res. 

Psychol., vol. 3, pp. 77–101, 2006. 

[246] H. Meissner, J. Creswell, A. C. Klassen, V. Plano, and K. C. Smith, ―Best 

Practices for Mixed Methods Research in the Health Sciences,‖ Methods, 

2011. 

[247] K. Eisenhardt and M. Graebner, ―Theory building from cases: Opportunities 

and challenges,‖ Acad. Manag. J., vol. 50, no. 1, pp. 1–13, 2007. 

[248] K. M. Eisenhardt, ―Building Theories from Case Study Research,‖ Acad. 

Manag. Rev., vol. 14, no. 4, pp. 532–550, 1989. 

[249]  J. W. Creswell and C. N. Poth, Qualitative enquiry & research design, 

choosing among five approaches, 4th ed. California, USA: Thousands, Oaks, 

SAGE Publications, Inc, 2016. 

[250] T. L. Saaty, ―Decision Making, Scaling, and Number Crunching,‖ Decis. Sci., 

vol. 20, no. 2, pp. 404–409, 1989. 

[251] J. Rezaei, ―Best-worst multi-criteria decision-making method,‖ Omega 

(United Kingdom), vol. 53, pp. 49–57, 2015. 

[252] E. Boeren, ―The Methodological Underdog: A Review of Quantitative 

Research in the Key Adult Education Journals,‖ Adult Educ. Q., vol. 68, no. 

1, pp. 63–79, 2018. 

[253] A. Joshi, S. Kale, S. Chandel, and D. Pal, ―Likert Scale: Explored and 

Explained,‖ Br. J. Appl. Sci. Technol., vol. 4, no. 7, pp. 396-403., 2015. 

[254] D. Collins, ―Pretesting Survey Instruments : An Overview of Cognitive 

Methods,‖ Qual. life Res., vol. 12, no. 3, pp. 229–238, 2016. 

[255] J. M. Noyes and K. J. Garland, ―Computer- vs. paper-based tasks: Are they 

equivalent?,‖ Ergonomics, vol. 51, no. 9, pp. 1352–1375, 2008. 

[256] Fontela and Gabus, ―DEMATEL, innovative methods,‖ Battelle Geneva Res. 

Institute., 1974. 

[257] B. N. Hwang, C. Y. Huang, and C. H. Wu, ―A TOE approach to establish a 

green supply chain adoption decision model in the semiconductor industry,‖ 

Sustain., vol. 8, no. 168, pp. 1–30, 2016. 

[258] B. B. Gardas, R. D. Raut, and B. Narkhede, ―Modelling the challenges to 



 

213 

sustainability in the textile and apparel (T&A) sector: A Delphi-DEMATEL 

approach,‖ Sustain. Prod. Consum., vol. 15, pp. 96–108, 2018. 

[259] L. D. Roberts and P. J. Allen, ―Exploring ethical issues associated with using 

online surveys in educational research,‖ Educ. Res. Eval., vol. 21, no. 2, pp. 

95–108, 2015. 

[260] O. Ievtushenko and G. L. Hodge, ―Review of Cost Estimation Techniques 

and Their Strategic Importance in the New Product Development Process of 

Textile Products,‖ Res. J. Text. Appar., vol. 16, no. 1, pp. 103–124, 2012. 

[261] S. Yayla, S. Yeniyurt, C. Uslay, and E. Cavusgil, ―The role of market 

orientation, relational capital, and internationalization speed in foreign market 

exit and re-entry decisions under turbulent conditions,‖ Int. Bus. Rev., vol. 27, 

no. 6, pp. 1105–1115, 2018. 

[262] A. Ali, M. Khan, A. Ishaq , A.Hussain, S. Rehman , I. A. Khan, S. and F. A. 

Shah ―Pakistan Textiles Can Bounce Back Vigorously,‖ Int. Rev. Manag. 

Mark., vol. 10, no. 2, pp. 30–40, 2020. 

[263] M. B. Miles, A. M. Huberman, and J. Saldana, Qualitative Data Analysis: A 

Methods Sourcebook., 4th ed. USA: SAGE Publications, Inc, 2019. 

[264] T. J. V. Saldanha and M. S. Krishnan, ―Organizational Adoption of Web 2.0 

Technologies: An Empirical Analysis,‖ J. Organ. Comput. Electron. 

Commer., vol. 22, no. 4, pp. 301–333, 2012. 

[265] M. D. Myers and M. Newman, ―The qualitative interview in IS research: 

Examining the craft,‖ Inf. Organ., vol. 17, no. 1, pp. 2–26, 2007. 

[266] M. Saunders and P. Thornhill, Research Methods for Business Students, 4th 

ed. Harlow CM17 9NA United Kingdom: Pearson Education Limited, 2007. 

[267] X. Wu and C. Subramaniam, ―Understanding and predicting radio frequency 

identification (RFID) adoption in supply Chains,‖ J. Organ. Comput. 

Electron. Commer., vol. 21, no. 2, pp. 348–367, 2011. 

[268] K. Gudfinnsson, M. Strand, and M. Berndtsson, ―Analyzing business 

intelligence maturity,‖ J. Decis. Syst., vol. 24, no. 1, pp. 37–54, 2015. 

[269] V. Vallurupalli and I. Bose, ―Business intelligence for performance 

measurement: A case based analysis,‖ Decis. Support Syst., vol. 111, pp. 72–

85, 2018. 

[270] R. H. Bokhari, ―The relationship between system usage and user satisfaction: 

A meta-analysis,‖ J. Enterp. Inf. Manag., vol. 18, pp. 211–234, 2005. 



 

214 

[271] P. Y. K. Chau and K. Y. Tam, ―Factors Affecting the Adoption of Open 

Systems: An Exploratory Study,‖ MIS Q., vol. 21, no. 1, pp. 1–24, 1997. 

[272] F. Damanpour and M. Schneider, ―Phases of the adoption of innovation in 

organizations: Effects of environment, organization and top managers,‖ Br. J. 

Manag., vol. 17, no. 3, pp. 1–12, 2006. 

[273] A. Al Kuwaiti and F. A. Al Muhanna, ―Challenges facing healthcare 

leadership in attaining accreditation of teaching hospitals,‖ Leadersh. Heal. 

Serv., vol. 32, no. 2, pp. 170–181, 2019. 

[274] I. S. N. Chengalur-Smith, D. P. Ballou, and H. L. Pazer, ―The impact of data 

quality information on decision making: An exploratory analysis,‖ IEEE 

Trans. Knowl. Data Eng., vol. 11, no. 6, pp. 853–864, 1999. 

[275] C. Low, Y. Chen, and M. Wu, ―Understanding the determinants of cloud 

computing adoption,‖ Ind. Manag. Data Syst., vol. 111, no. 7, pp. 1006–

1023, 2011. 

[276] J. K. J. Larsson, ―Digital innovation for sustainable apparel systems: 

Experiences based on projects in textile value chain development,‖ Res. J. 

Text. Appar., vol. 22, no. 4, pp. 370–389, 2018. 

[277] N. Denuwara, J. Maijala, and M. Hakovirta, ―Sustainability benefits of RFID 

technology in the apparel industry,‖ Sustain., vol. 11, no. 6477, pp. 1–14, 

2019. 

[278] V. Varukolu and H. Park-Poaps, ―Technology adoption by apparel, 

manufacturers in Tirpur town, India,‖ J. Fash. Mark. Manag., vol. 13, no. 2, 

pp. 201–214, 2009. 

[279] B. Shen, Q. Li, C. Dong, and P. Perry, ―Sustainability issues in textile and 

apparel supply chains,‖ Sustain., vol. 9, no. 9, pp. 1–6, 2017. 

[280] M. Boström and M. Micheletti, ―Introducing the Sustainability Challenge of 

Textiles and Clothing,‖ J. Consum. Policy, vol. 39, pp. 367–375, 2016. 

[281] A. K. Shenton, ―Strategies for ensuring trustworthiness in qualitative research 

projects,‖ Educ. Inf. 22, vol. 22, no. 2, pp. 63–75, 2004. 

[282] N. Norris, ―Error, bias and validity in qualitative research,‖ Educ. Action 

Res., vol. 5, no. 1, pp. 172–176, 1997. 

[283] R. J. Chenail, ―Interviewing the investigator: Strategies for addressing 

instrumentation and researcher bias concerns in qualitative research,‖ Qual. 

Rep., vol. 16, no. 1, pp. 255–262, 2011. 



 

215 

[284] R. B. Johnson, ―Examining the validity structure of qualitative research,‖ 

Education, vol. 118, no. 2, p. 282, 1997. 

[285] C. Le Roux and M. Pretorius, ―Navigating sustainability embeddedness in 

management decision-making,‖ Sustain., vol. 8, no. 5, pp. 1–23, 2016. 

[286] E. Ismagilova, L. Hughes, Y. K. Dwivedi, and K. R. Raman, ―Smart cities: 

Advances in research—An information systems perspective,‖ Int. J. Inf. 

Manage., vol. 47, pp. 88–100, 2019. 

 



 

231 

LIST OF PUBLICATIONS 

1. S. Ahmad, S. Miskon, R. Alabdan, and I. Tlili, (2020) ―Towards Sustainable 

Textile and Apparel Industry: Exploring the Role of Business Intelligence 

Systems in the Era of Industry 4.0,‖ Sustainability, vol. 12, p. 2623, (Q2, ISI 

Impact factor= 2.592) 

2. S. Ahmad, S. Miskon, T. A. Alkanhal, and I. Tlili, (2020) ―Modeling of 

Business Intelligence Systems Using the Potential Determinants and Theories 

with the Lens of Individual , Technological , Organizational , and 

Environmental Contexts-A Systematic Literature Review,‖Appl Sciences., 

vol. 10, no. 9, pp. 1–24, (Q2, ISI Impact factor= 2.474) 

3. S. Ahmad, S. Miskon, R. Alabdan, and I. Tlili, (2020) ―Exploration of 

influential determinants for the adoption of business intelligence system in 

the textile and apparel industry,‖ Sustainability., vol. 12, no. 18, pp. 1–21, 

2020. (Q2, ISI Impact factor= 2.592) 

4. S. Ahmad, S.Miskon, ―A Conceptual Model of Business Intelligence System 

Adoption for the Textile and Apparel Industry of Pakistan,‖ Mehran 

University Research Journal of Engineering & Technology,‖ (Emerging ISI) 

5. B. A. Alsaigh, K. Soehod, and S. Ahmad, (2020) ―Challenges that influence 

the implementation of the Saudi Central Board for Accreditation of 

Healthcare Institutions ( CBAHI ) Standards in Hospitals,‖ Int. J. Psychosoc. 

Rehabil., vol. 24, no. 06, pp. 3589–3602.  (Scopus Indexed) 

6. H. M Shehzad, R. Ibrahim, A. F. Yousaf, K. A. M. Khaidzir. S. Shaukat, S. 

Ahmad, (2020) ―Recent Developments of BIM adoption Based on 

Categorization, Identification and Factors: A Systematic Literature Review‖. 

International Journal of Construction Management, (Scopus Indexed) 

7. S. Ahmad, S. Miskon, and S. Tlili, (2020) ―Development and Validation of 

Business Intelligence System Adoption model for the Textile and Apparel 

Industry in Pakistan,‖ Big Data, (Revision submitted, Q1 ISI Impact 

factor= 3.644). 

  



 

232 

BOOK CHAPTER 

1. S. Ahmad and S. Miskon, (2019) ―The Adoption of Business Intelligence 

Systems in Textile and Apparel Industry: Case Studies,‖ in Advances in 

Intelligent Systems and Computing, vol 1073, Advances., vol. 1073, G. N. 

Saeed F., Mohammed F., Ed. Switzerland: Springer, Cham, p. pp 12-23. 

(Springer ISI, Book Chapter) 

CONFERENCES 

1. S. Ahmad and S. Miskon (2019). ―The Adoption of Business Intelligence 

Systems in Textile and Apparel Industry: Case Studies‖. 

The 4th International Conference of Reliable Information and 

Communication Technology 2019 (IRICT 2019) Pulai Springs Resort, Johor, 

Malaysia, on Sept 22-23, 2019. (Scopus Indexed) (Presenter) 

2. S. Ahmad and S. Miskon (2019). ―A Systematic Review of Factors 

Influencing the Adoption of BI Systems for Textile and Apparel Industry of 

Pakistan, ―Postgraduate Annual Research Seminar 2019 (PARS 2019) School 

of Computing, Universiti Teknologi Malaysia Johor Bahru Malaysia on 10-

11April 2019. (Non-Indexed) (Presenter) 

3. B. A. Alsaigh, K. Soehod, and S. Ahmad, (2019), ―Challenges that influence 

the implementation of the Saudi Central Board for Accreditation of 

Healthcare Institutions ( CBAHI ) Standards in Hospitals,‖ 5
th

 Asia 

International Conference (AIC-2019) KLCC, Kuala Lumpur Malaysia on 6-8 

December 2019. (Scopus Indexed) (Presenter) 

4. S. Ahmad and S. Miskon, (2020), ―IoT Driven Resiliency with Artificial 

Intelligence, Machine Learning and Analytics for Digital Transformation,‖ 

International Conference on Decision Aid Sciences and Application 2020 

(DASA 2020) 8-9 November 2020. (Scopus Indexed) (Presenter). 


	Binder1.pdf
	SUMERA.pdf
	Binder2.pdf
	Binder1.pdf
	Template Tesis UTM v2.pdf




	Binder2.pdf
	sumerapcs173013d21ttt.pdf




