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countries have adopted the national Trade Single Window (SW) solution which 

has a single-entry point for all trade-related papers. However, adoption of such 

new technology is difficult, especially for less developed countries. Through the 

example of Pakistan, we shed light on how adopting situation of SW in a developing 
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individual levels; show appropriate approaches for developing countries; and bridge 

the SW knowledge gap between the developed and developing worlds. After 

interviewing ten Pakistani Single Window (PSW) stakeholders, this paper utilizes a 

thematic analysis to summarize the findings in two theoretical frameworks, the 

Theory of Acceptance Model with the Theory of Planned Behavior and the 

Technology-Organization-Environment Framework, from multiple perspectives. 

Our findings reveal: firstly, that individuals' perceptions of new technology are 

hampered by a lack of corresponding skill sets and knowledge. Secondly, limited 

organizational resources and a lack of technological maturity impede adoption. 

Finally, governmental pressure and support significantly influence stakeholders' 
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Popular Scientific Summary  

Any trader in any country deserves to be hassle-free when importing or exporting goods 

to/from the country. Traders should not suffer bureaucratic, corrupt, manual, and paper-based 

document processing in different government agencies when making cross-border trade. Trade 

SW is a computerized system that brings all the stakeholders involved in cross-border trade 

under one umbrella. The traders can process their documents electronically at a single entry 

point with less time, energy, and costs. Many developing nations now lack Trade SWs and 

research on them, so this study aims to identify the challenges to SW adoption and propose 

ideas or recommendations for improvement. We also consider Blockchain as a new technology 

that is helpful for this improvement if there are enough resources. 

For this study, we focused on the Pakistan SW project, which started in 2017 and is right in the 

middle of its implementation phase, so we could hear about the adoption challenges they are 

facing and what they have done to solve them. We understood that both organizations and 

individuals faced obstacles to trade SW usage as more fundamental issues than technological 

ones. Government agencies that were supposed to join SW and provide their services to the 

traders using this platform had no computerized system or even technology resources such as 

computer software, hardware, connectivity, or even employees with computer knowledge. The 

coordination issues between all these 77 agencies and the resistance of some agencies to joining 

are significant. On top of this, we heard about individuals who were unwilling to use the system 

because they were afraid of losing their job, power, or even corruption money or because they 

were used to the old process and not interested in any changes. In response to these challenges, 

the Pakistan government supported the project very much and established a robust legal 

framework to oblige organizations and individuals to adopt that. Also, there has been financial, 

infrastructure, awareness, and education support from PSW (Pakistan SW) to other entities to 

improve adoption.  

We believe that the PSW adoption can be even more improved by more support from top 

management, including financial and infrastructure support and increasing user awareness and 

education. We also conclude that using new technology like Blockchain cannot be much help 

right now for them due to a lack of resources for it. Blockchain technology can potentially 

solve some of the issues they are facing for SW adoption if they have the required resources 

and knowledge available. In general, Pakistan’s experience can be a row model for other 

developing countries to adopt an SW and facilitate trade. 
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1 Introductory 

1.1 Introduction 

Countries try to facilitate global trade and cross-border movement of goods. International 

organizations such as the World Customs Organization (WCO) or the World Trade 

Organization (WTO) recommend and support trade facilitation globally. In 2019, the value of 

the global goods exported exceeded 19 trillion USD. However, due to the pandemic, it was 

declining to over 17 trillion USD in 2020; the expectation is to increase estimation by 8% in 

2021 (WTO, 2021). Every country has its trade-related regulatory requirement and has 

Customs authority overseeing the fulfillment of these regulatory requirements. For example, 

several documents, certificates, and permits from health, commerce, standard, transport, and 

other authority or organization are required to import food products. Therefore, this process 

can be complicated and time-consuming as so many different stakeholders are involved. 

Automated Customs clearance and electronic document processing implemented in many 

countries helped accelerate and facilitate the process. However, the bottleneck is still there 

regarding the required documents from other authorities or entities (McMaster & Nowak, 2006). 

Trade Single Window (SW), which WCO introduced years ago, refers to an electronic system. 

It allows entities involved in international trade to send all documents and info to a single-entry 

point, fulfill trade-related regulatory requirements at once and get the goods released as soon 

as possible (UNESCAP, 2018). This digital trade facilitation system aims to reduce the 

regulatory burden for traders when doing Customs procedures such as export, import, or transit 

(UNESCAP, 2018). SW was introduced in 1994 and has become a core component in trade 

facilitation reforms in many countries (UNESCAP, 2018). Trade facilitation agreements (TFA) 

introduced by WTO and entered into force in 2017 encourage and commit the countries to 

implement this concept. So far, many countries have implemented SW or are in the process of 

SW implementation (WCO, 2017). Although they might have different approaches, their main 

goal is to build a single-window environment for their cross-border trade and fulfill their 

regulatory requirements (WCO, 2017). In those countries that successfully implemented SW, 

the Customs clearance process may take a few minutes or hours as the required documents can 

be electronically sent to the SW platform. Very often even before the goods arrive at the 

Customs facility. This process may take days and months in countries doing this manually 

(Tsen, 2011). Despite the significant gains of SW, such as trade facilitation, and economic 

benefits, many countries have not yet implemented that. Because of some existing challenges 

such as lack of interoperability and coordination between stakeholders, lack of automation, 

concerns about data security and trustworthiness, risk of trade document fraud, and huge 

associated costs are only some of the barriers to SW implementation (Tsen, 2011). 
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1.2 Aim and purpose 

SW implementation is a national government overseeing project; therefore, its successful 

implementation cannot solely rely on UN guidelines. Every country needs to change the 

recommendations according to its national condition, culture, regulations, etc. Improving the 

efficiency of cross-border trade is a pressing need for both developing and developed countries 

(Martínez-Zarzoso & Chelala, 2020). According to Martínez-Zarzoso & Chelala (2020), most 

operational and in-progress SW projects are happening in high-income countries (OECD). Less 

attention was given to developing countries. So, we would like to pick the developing country 

to investigate. We choose the developing country because there are already best cases and 

successful SW projects in various developed countries, for example, Singapore, Australia, and 

Japan (Martínez-Zarzoso & Chelala, 2020). Other developed countries can follow those best 

practices as a guideline for their own SW implementation, while such cases are missing for 

developing countries, and they cannot just follow developed countries’ actions due to 

drastically different finical, political, and cultural states. 

For decades, developed countries have been working towards trade facilitator solutions, e.g., 

SW and they have already established a healthy international trade economy (Martínez-Zarzoso 

& Chelala, 2020). SW is beneficial to the economy of developing countries by making access 

to international markets less costly (Widdowson, et al., 2019). Traditional means of 

international trade data circulation constitute a burden both to governments and the business 

community, particularly in developing countries (Abeywickrama & Wickramaarachchi, 2015). 

Therefore, the implementation and adoption of SW become crucial for those developing 

countries that want to enhance international trade and those that heavily rely on it. Despite the 

focus on “developing countries”, SW is a new IT innovation concept. Without proper adoption, 

innovative technology will not benefit in the long run (Straub, 2009). The only success 

indicator of innovation adoption in organizations is the acceptance and integration of that 

innovation in the organization and the continuous usage of the innovation by individuals over 

some time (Gopalkrishnan & Damanpour, 1997). The adoption performance is the key element 

to see whether SW implementation is successful. Even though evidence shows how SW can 

facilitate trade difficulties, the benefits would be compromised without success throughout 

technology adoption. Even in the worst case, the SW would be abandoned. 

Consequently, the aim is to investigate technology adoption issues on the organizational and 

individual levels. We want to explore the possible barriers to adopting the SW with the help of 

the Technology Acceptance Model (TAM)/Theory of Planned Behavior (TPB) and the 

Technology of Environment (TOE) Model. Therefore, we propose our first research question 

(RQ1): what are the innovation adoption challenges of trade single-window in the developing 

country? This RQ aims to identify the adoption challenges first. The second research question 
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(RQ2): how can the adoption of SW in a developing country be improved on the organizational 

and individual levels? This RQ helps us investigate the adoption issues for various end-

users/organizations of SW who switched from one system to another, from paper-based 

procedures to an IT-based system. Finally, present some suggestions about how they could be 

done differently to enhance adoption performance. 

When we investigated the SW literature, we discovered that various modern technologies could 

assist with SW implementation and adoption to different degrees, with Blockchain (BC) being 

the most capable. BC is a new technology with benefits such as decentralized and distributed 

architecture, dynamic encryption algorithms, and programmable smart contracts that make it 

beneficial for multistakeholder IT systems. BC is used in different industries and is also 

discussed and recommended by international organizations for supply chain, global trade and 

specifically for SW. Still, no developing country uses BC for SW implementation. As a result, 

we would like to see if developing countries are ready to use blockchain technology, its 

applicability and if it can assist them in overcoming adoption barriers. Therefore, our third 

research question is RQ3: How can Blockchain facilitate and be applicable for Single Window 

adoption in developing countries? Through this RQ, we provide suggestions for emerging 

countries that have not yet implemented or adopted the SW. 

We chose Pakistan as the site for exploring innovation adoption challenges and BC 

applicability of trade SW in developing countries. We chose Pakistan because, first, they are 

familiar with the concept of SW compared to other developing countries. Secondly, they are at 

a crucial post in the implementation stage of SW. Their SW journey began in 2017. After 

foundational work was done from 2017 to 2020, the legal framework, governance & operating 

model were in place in 2021. Now, they are launching a trade information portal in March. 

1.3 Research outline 

In this paper, you may expect a comprehensive literature review on the trade SW. The idea is 

to provide an understanding of the SW concept and its purpose, followed by the barriers and 

facilitators that countries may face during SW implementation. Another section revolves 

around Blockchain technology, introducing BC technology and its characteristics as one of the 

trending technologies, followed by its relation with SW. In the same section, we explained why 

BC technology is considered a potential technology for SW implementation and how it can 

solve some of the implementation challenges. We also review different suitable theoretical 

lenses for this study, including mega construction projects, stakeholder management and 

innovation adoption. To conclude, the best fit for our conceptual model that guided this research 

is a combination of the technology acceptance model/theory of planned behavior and 

technology organizational environment models. The research strategy, process, and data 

analysis were then detailed in the method chapter. In the same chapter, we also included an 
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empirical context providing a better understanding of PSW and its stakeholders as the case that 

we focused on in this study. In the analysis section, we have multiple subsections on various 

themes to address the RQs. The themes are categorized as individual and organizational related 

adoption difficulties of PSW, stakeholder management related difficulties and BC technology 

related aspects. The data analysis is followed by discussing the solutions for those challenges 

and different aspects of the themes. In the discussion section, we discuss the strength of PSW 

while facing the adoption challenges and some weaknesses that can be more focused on for 

improvement. We also discussed the BC technology as a solution and a dilemma for SW. After 

discussing the findings, we present the study's conclusion and implications in various domains. 

In the theoretical implication, we described our input to the theoretical framework used for this 

study. Also, the practical implications include the lessons that can be learned from PSW 

adoption by other developing countries and the suggestions that both PSW and other 

developing countries can use during adoption. In the same section, we concluded the potential 

of BC technology for SW adoption, the applicablility of BC in developing countries and the 

pre-requirements for using BC for SW. Finally, suggestions for further research and reflections 

are offered to help improve future research concerning SW and BC technology. 
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2 Literature Review 

To broaden our knowledge on the research area, the following are the results of a review of 

several research domains on the subject related to our RQs. First, we discussed the notion of 

SW and the challenges and facilitators associated with its implementation, then we discussed 

the relationship between BC and SW, and finally, we examined different theoretical lenses to 

determine the most appropriate conceptual model for this study. 

2.1 Introduction of Trade SW Concept 

United Nations Economic Commission for Europe (UNECE) provided the most popular 

definition of the SW as part of its recommendation No. 33, “the SW is a facility that allows 

parties involved in trade and transport to lodge standardized trade-related information and/or 

documents to be submitted once at a single-entry point to fulfill all import, export, and transit-

related regulatory requirements” (Tsen, 2011). 

SW took off with the rise of the internet at the end of the 20th century (Martínez-Zarzoso & 

Chelala, 2020). It is introduced to create efficiency, enhance data security, harmonize, 

streamline whole cross-border related trade activities facilitation, and simplify and expedite 

information flows between traders and government (Tsen, 2011). The objective is to build a 

platform that allows Customs, Other Government Agencies (OGAs), and the businesses 

community to collaborate effectively at the border and improve control efficiency (Widdowson, 

et al., 2019), as well as better resource allocation. SW is expected to bring benefits, tangible 

cost savings, and reduce waste to all stakeholders participating in cross-border trade (Tsen, 

2011). When the trade facilitation measure is enforced, trade is very likely to increase 

correspondingly (Martínez-Zarzoso & Chelala, 2020). The primary purpose of the trade SW is:  

Trade facilitation:  

Under the premise of the vigorous development of global commodity trading, import and 

export trade is the heart of many countries (Beškovnik, 2015). However, due to the large 

number of stakeholders involved in global trade, there are many compulsory procedures for 

goods to pass through Customs. In most countries, a large amount of information and 

documents must be submitted through different agencies, which have their specific system and 

various paper forms or templates (Abeywickrama & Wickramaarachchi, 2015). As a result, the 

information and documents are way too fragmented and lengthy (Tijan, et al., 2019). All the 

peculiarities of the current uncoordinated international trade process prolong the time and cost 

of goods clearance, and it is difficult to circulate information transparently among multi 

agencies promptly. As a result, governments and the business sector are burdened, particularly 

in developing countries (Abeywickrama & Wickramaarachchi, 2015). 
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Therefore, a trade facilitation solution that can ease the complexity of international trade, 

digitalize data online and keep up with the speed of the modern supply chain is urgently needed. 

SW is a trade facilitator designed to accelerate electronic data exchange among stakeholders 

(Tijan, et al., 2019). According to WTO | Trade facilitation (2022), bureaucracy delays goods' 

entry, exit, and transit (Tijan, et al., 2019). Trade facilitation, the simplification, modernization, 

and harmonization of export and import processes have, therefore, emerged as an essential 

issue for the world trading system (Tijan, et al., 2019). 

Trade facilitation has emerged as a critical aspect in improving international trade efficiency 

and economic development (United Nations, 2022). UNECE observes SW’s single-entry point 

submission attribute and supports the efficient data exchange between business and 

government (Beškovnik, 2015). It is a broader concept that refers to removing administrative 

barriers to international trade. (Beškovnik, 2015) 

Business Process Optimization 

Martínez-Zarzoso & Chelala's (2020) study shows that implementing SWs can increase cross-

border trade between countries by around 37% when both the importer and the exporter have 

an operational SW. Furthermore, SW can be observed as a potential to harmonize and 

streamline national procedures that will benefit businesses by reducing the consumed time and 

costs while making cross-border trade (Tijan, et al., 2019).  

“UNECE (2013) defines SW as an environment that enables and streamlines information flows 

between those involved in cross-border trade and government entities, bringing significant 

gains to all parties”. (Martínez-Zarzoso & Chelala, 2020) 

Martínez-Zarzoso & Chelala (2020) observes that many countries’ trade facilitation and 

logistical performance indicators have improved through SW. The empirical evidence indicates 

that an operational SW helps to reduce the amount of paperwork needed to export and import 

goods, as well as the time it takes to complete a foreign trade transaction and positively impacts 

trade performance. The need to move towards an SW to improve supply chain performance, 

streamline cross-border procedures, make information & data sharing faster and safer between 

multiple agencies, and eventually become more competitive in the trade business (Martínez-

Zarzoso & Chelala, 2020) is proven in a study by the European Parliament (2013). 

2.2 Barriers and Facilitators for SW implementation  

After knowing the benefits of the SW, there are also many barriers to implementing SW. These 

barriers mainly originate from the system complexity and the high number of entities involved 

in implementing such a system at the national level (Widdowson, et al., 2019). These barriers 

are mainly related to SW's complexity and multistakeholder nature, including legal, technical, 

financial, and interagency coordination issues (Widdowson, et al., 2019). Building a successful 
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SW necessitates a step-by-step approach that includes policy management, organizational 

strategy, legal issues, operational and communication frameworks, business process re-

engineering, IT architectural decision-making, data harmonization, messaging standards, 

procurement, project implementation management, and, most importantly, change 

management, both during and after implementation (Widdowson, et al., 2019). Inadequate 

attention to these elements can result in project delays, cost overruns, and even project failure. 

Crucial issues are frequently unconnected to IT challenges, even though they can exacerbate 

them (Widdowson, et al., 2019). The following subsections refer to the existing literature to 

find solutions, caveats, and bottlenecks for successful SW implementation 

Guideline 

Many international organizations such as WCO, WTO, WB, and WEF (World Economic 

Forum) have launched guidelines and other documents for SW. UN/CEFACT (The United 

Nations Centre for Trade Facilitation and Electronic Business) was established to facilitate 

cooperation and the development of standards in this area. (Widdowson, et al., 2019) 

These UN agencies have produced a large corpus of international standards, best practice 

recommendations, case studies, and guidance documents in the field of trade facilitation over 

the last several decades. Many of which are focused on or directly relevant to SW, with periodic 

updates to reflect technological developments. (Widdowson, et al., 2019). For example, 

UN/CEFACT (2006) sets out several necessary factors for successful implementation. The list 

of requirements includes political will, strong leadership from the leading government agency, 

a strategic partnership between the government and key stakeholders in foreign trade, and 

appropriate communication and marketing policy. (Martínez-Zarzoso & Chelala, 2020) 

Technical Landscape 

SW projects often involve IT-based innovation and embrace a variety of technical issues. In 

the era of the popularization of the Internet and its related technologies, it is imperative to use 

ICT (Information and Communications Technology) to develop an SW (Tsen, 2011; Martínez-

Zarzoso & Chelala, 2020; Widdowson, et al., 2019). This is an IT-based change, so any decision 

to implement a National SW should consider the existing IT landscape. (Widdowson, et al., 

2019) 

Financial 

Such a national-level project involving multiple organizations, from the government to traders, 

will undoubtedly require a large amount of continuous funding at the stage of project planning 

& execution and after the project is implemented. Therefore, it is necessary to ensure stable 

funds from the beginning (Tsen, 2011). 

A survey of the various SW case studies in the UNECE (United Nations Economic Commission 
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for Europe) repository showed that funding for SW development is either self-financed by the 

respective government or via public-private partnership (PPP) (Tsen, 2011). 

Legal framework 

The SW needs to have a solid foundation in the national legal framework as it involves 

information sharing between different agencies and the Customs authority. For example, a 

country's Customs legislation may need to be significantly revised to give power to Customs 

as the lead agency. Similarly, the legislation provides Other Government Agency (OGA) 

powers to inspect goods, collect data, etc. Alternatively, an SW might gain legal authority 

through a specially crafted enabling act. Legislation and amendments to bills are from a legal 

perspective to develop a strict framework to override and promote the safe, effective, and 

conflict-free promotion of the SW at the OGA level. (Widdowson, et al., 2019) 

Connected government framework 

SW projects can only be successful in national settings where agencies with border 

responsibilities establish collaborative working relationships and enforce close and effective 

inter-agency communication (Widdowson, et al., 2019). Few projects require multiple 

government agencies to coordinate together; often, they work in their separate roles. Therefore, 

those implementing SW are often pioneers in creating an unprecedented framework for 

"connected government" collaborating at the border between Customs, other government 

agencies (OGAs), and businesses (Martínez-Zarzoso & Chelala, 2020). Only countries with a 

strong e-government foundation can build a "connected" government structure on that 

foundation. (Tsen, 2011) 

In SW best practice, the lead agency, usually Customs or other government-assigned 

committees, is recommended to lead, deploy, and overrun the whole continuous SW project, 

especially the crucial aspects, such as risk management, data harmonization, and business 

process re-engineering (Widdowson, et al., 2019). As an example, figure 1 presents SW in the 

republic of Korea and gives a general view of the SW structure and its interaction with other 

entities. The clearance portal includes customs authority and SW at the centre with close 

integration/interaction with import clearance, export clearance, duty drawback and cargo 

management systems. Private stakeholders such as traders, customs brokers, forwarders, and 

others communicating with that via the internet, EDI or ebXML messaging and the other trade-

related governmental agencies exchange their data via traders/finance/logistic network (Korea 

customs service). 
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Figure 1- SW in the Republic of Korea Source: KCS UNIPASS manual 

2.3 Blockchain technology and Trade SW 

New technologies have always been a good help for all the industries to outweigh their 

challenges and improve. Right now, there are several major global trends in the world of 

modern technology that can be considered for SW and its improvement. In contrast with the 

other modern technologies such as AI, IoT, or big data, Blockchain (BC) can be more beneficial 

for multistakeholder systems, in which users struggle while exchanging their data with other 

entities and needs more trust and a more automated process. Therefore, it can be a superior 

technology for SW (Radl & Lin, 2019). In addition, AI and IoT technologies can complement 

BC and its use-cases for SW (Radl & Lin, 2019).  

During the past few years, several studies have focused on BC and its potential for trade 

facilitation in general and, more specifically, on SW. World Economic Forum (WEF) claim that 

BC technology can add new value to trade Single by solving SW’s pain points such as lack of 

interoperability among national SWs and agencies in SW, limited traceability, lack of 

automation, limited data trustworthiness and limited data probability (Radl & Lin, 2019). 

Traditionally, SW is a centralized system that enables different stockholders to exchange their 

data through a centralized server/service, but they have issues with data sharing and validation 

(Radl & Lin, 2019). Because of this, some countries like South Korea changed the architecture 

of their system to a distributed methodology where all the players can share their data through 

a real-time based data pipeline (Figure 2) (Radl & Lin, 2019).  
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Figure 2- Centralized SW vs Distributed SW, Source: WCO 

As this methology is already applied and has had successful results, it is believed that BC and 

its distributed model can be used to implement this mythology (Radl & Lin, 2019). In the case 

of using BC for SW, the interoperability among the stockholders/ledgers will be easier, 

LACChain is an implemented example (Figure 3) (Radl & Lin, 2019).  

 

Figure 3- LACChain, Source: WEF 

European Parliament did a similar study in 2020 on BC for supply chains and international 

trade and discussed a few use cases that BC technology can be sued for trade facilitation and 

claiming that it can make a big difference compared to the current technologies (European 

Parliament, 2020). Some other studies also claim the potential of BC for trade facilitation and 

trade SW. Still, so far, there have been only a few pilot projects focusing only on 

interoperability between national SW or in a specific part of the cross-border trade (Asian 

Development Bank, 2020). “IBM-Maersk Trade Lens platform for logistics” and “WE. Trade 

platform” are good examples of multistakeholder systems that are already developed pilot 
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systems using BC technology (Radl & Lin, 2019). Considering this explanation and our interest 

in BC, we decided to focus on BC technology and its potential to outweigh the challenges 

countries face during SW implementation and adoption. But it is essential first to become 

briefly familiar with BC technology and its characteristics, so when we focus on SW challenges, 

we can perform mapping and examine the credibility of the promises about using BC 

technology for trade SW. 

2.3.1  What is Blockchain? 

After we have grasped the relationship between BC and SW, as well as the benefits that BC 

can provide, let us take a deeper look at BC technology itself. BC is a new technology that 

recently has received public attention globally in the Information Technology (IT) industry and 

innovation field. It is recognized by “The Economist” as a “trust machine”, and it is expected 

to “redefine the world” like other modern IT technologies such as IoT, big data, or cloud 

computing. BC is an innovative application model that benefits from the innovation and 

uniqueness of other computing technologies such as decentralized and distributed architecture 

and data storage, independent peer-to-peer transactions, intelligence consensus mechanisms, 

dynamic encryption algorithms, and finally, programmable smart contracts. Multi-party 

transactions implement by BC in a decentralized and distributed environment and present 

characteristics such as information provenance, full network records, and tamper resistance. In 

a more specific sense, chained data combines blocks of information in chronological records 

and order in an encrypted form called a BC, which cannot be forged or tampered with due to 

its distributed ledger encryption. This technology generally uses block data types for data 

storage and validation by using distributed node consensus algorithms for data 

generation/update and ensuring data security by data encryption (Lu, 2019).  

Developing stages 

The BC is still in the early-stage development stage. BC 1.0 was presented in the first stage, 

and cryptocurrencies were introduced in this stage. Bitcoin is the most famous one. BC 2.0 was 

introduced in the second phase, which supports the advanced smart contract with the ability to 

program and expand its scope and application area. In this phase, BC applications extended to 

different industries and enabled them to collaborate with each other by solving the trust issue 

and enabling more automated resource allocation globally. The next generation of BC is 

predicted to affect different applications by moving toward more distributed applications such 

as decentralized applications, distributed AI, and decentralized autonomous corporations or 

organizations (Figure 4) (Yin, et al., 2018).    
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Figure 4- Developing stage of Blockchain, Source (Zheng,2018) 

Basic structure 

In BC, there is no hierarchical or centralized structure. Six layers include network, data, service, 

contract, consensus, and application in a decentralized system, a BC. The network and data 

layer do the main processes such as collecting data, validating, and manipulating. Application 

and service layers perform BC-based processes, consensus protocols, smart contracts, and 

incentive mechanisms in contract and consensus layers. The six layers of BC are summaries in 

table 1 (Lu, 2019):  

 

Layers Major components 

Data layer Data Block, timestamp, chain structure, Merkle tree, 

Cryptography 

Network layer P2P network, broadcast protocol, the verification mechanism 

Consensus layer PoW, DPoS , PoS, PBFT, … 

Contract layer A smart contract, incentive mechanism, script coding 

Service layer Ethereum, IBM Azure BaaS, hyper ledger, … 

Application layer Cryptocurrency, cloud service, healthcare, eGovernment, … 

Table 1: Layers of BC, Source: (Zheng,2018) 
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Smart Contracts in BC and open-source projects 

Nick Szabo (a well-known cryptographer) proposed the concept of a smart contract much 

earlier than BC, aiming to have a series of commitments in a digital form, The smart contract 

is a programming language, which implements using IT systems and contains execution logic 

that automatically processes when the defined conditions are met. Technically, the smart 

contract is a web server, but it is built on the BC instead of the internet. Smart contracts, which 

are the core component of BC 2.0 shared ledgers, can process data, manage, and operate smart 

assets and transactions (Crosby, et al., 2016).  

A few programming languages were invented based on BC for writing smart contracts during 

the past few years. Ethereum and Hyperledger platforms are the most popular ones. The 

Ethereum platform is based on built-in Ethereum digital currency transactions. The 

Hyperledger platform is an enterprise-based distribution that employs a smart contract to 

enforce trust among participants. Hyperledger is not a cryptocurrency and is designed for 

enterprise-level applications based on BC, a suitable system for business activities. (Saraf & 

Sabadra, 2018) 

2.3.2  Key Characteristics of Blockchain 

To better understand the technology and its usage in different industries, it is better to first find 

out about its characteristics. The well-known characteristics of BC, which make it unique 

compared with other technologies, are as follows:   

✓ Decentralization: Despite the conventional centralized systems, a transaction can be 

done in a BC network between any two peers (P2P). There is no need to be validated 

by a central server or agency. This means avoiding costs and the performance bottleneck 

of main servers and networks (Yin, et al., 2018). A very well-known and famous 

example of this is the P2P transfer function in BTC BC which enables users to transfer 

their bitcoin to each other without any central entity like a bank or any other financial 

institute.     

✓ Persistency: As transactions need to be confirmed and recorded by distributed blocks 

in the whole network, it is almost impossible to tamper. For example, in BTC BC, there 

is no central server or database, and all the transactions are recorded in a distributed 

network and confirmed by nodes, so there is no way to tamper with the transaction. In 

addition, blocks will be validated and checked by other nodes. Therefore, any 

falsification can be easily detected (Yin, et al., 2018).  

✓ Anonymity: Users interact with others in the BC network by using a generated address 

that can be many. Therefore, they can avoid identity exposure (Yin, et al., 2018).    
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✓ Auditability: On the BC network, any transactions are recorded and validated with a 

timestamp, and users can easily trace and verify them by accessing any node in the 

distributed network (Yin, et al., 2018).    

Applications 

As BC offers efficient performance, cost reduction, data security, and individual privacy, there 

have been new ideas for social and economic development using this technology (Lu, 2019). 

Some of the fields that have been using BC are as follows (Figure 5):  

 

Figure 5- Application domains of Blockchain, Source: (Zheng,2018) 

✓ Finance: Cryptocurrencies such as Bitcoin are the most known for using BC 

technology, but several projects are going on in the payment and banking industries 

(Tschorsch & Scheuermann, 2016).  

✓ Public healthcare service industry: Few projects were established in the field of 

medicine using BC, such as intelligent medical assistance platforms or personal health 

databases and information sharing centers (Mettler, 2016).  

✓ Data Provenance: The BC maintains all processes and operations on the ledger, but 

data analysis and query are more straightforward than conventional database logging. 

Data provenances focus on data process management and the status and source of 

data, which BC and smart contracts can perform more efficiently and cost-effectively 

(Chen, et al., 2016).  

✓   Other fields: There are many other examples of BC-based applications in different 

areas, such as the billing system for electric vehicles, lottery framework, the insurance 



15 

 

industry, shipping and transport industry, and information security. This can be proof 

for showing the capabilities of BC for any industry.  

Drawback 

Like any other emerging technology, BC also faces challenges and issues such as scalability 

and privacy leakage. There have also been some efforts to address these issues: 

I. Scalability: Considering the high number of transactions in a BC, it becomes heavy and 

cannot process millions of transactions on a real-time basis due to the necessity of storing 

and validating the transaction. “Storage optimization of BC” and “Redesigning BC” are 

some of the proposed solutions for this issue that had some tradeoffs between block size 

and network security and tried to solve the scalability issue (Zheng, 2018). 

II. Privacy Leakage: Although the users of the BC make their transaction by using the 

generated address and not their real identity, and this makes people believe that BC is 

very safe, but the transactional privacy cannot be guaranteed as the transaction values 

and the balance for each public key is visible to everyone. “Mixing” and “Anonymous” 

are two proposed solutions for solving these issues (Zheng, 2018).  

2.3.3  Blockchain’s potential for trade SW 

Although BC is not a master key for solving all the issues in world trade and SW 

implementation, but considering the BC’s characteristics and features mentioned above, there 

are use-cases that BC technology can solve some of the main pain points of SW implementation 

(WEP,2019). For example, by using BC technology, national SWs or agencies involved in SW 

can improve their interoperability and data sharing by using the distributed database feature of 

BC. BC can be also used to authenticate identities across different trade service providers by 

benefiting from the digital identity, auditability and immutability features of BC. Table 2 below 

describes some potential use cases that benefit from BC’s characteristics, such as distributed 

database, auditability, immutability, and smart contracts.  
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Table 2- BC's potentials for SW, Source (WEP,2019) 

2.4 What is missing in the literature?  

Most of the studies on SW are either general or mainly about the success stories of the countries 

that implemented SW and are benefiting from that. The studies focusing on SW implementation 

and adoption issues are limited or do not specifically focus on adoption issues. At the same 

Main pain 

point 

Selected reasons Use-case BC’s potential 

Limited 

interoperability 

National single windows 
disconnected from each 

other 

Interoperability and data 
sharing among two or 

more national SW 

Improve all national SW’s visibility into supply chains, 
ability to manage risks and recognize patterns and 

conduct pre-arrival processing, share data on 

Authorized Economic Operator certifications 
 

 
Distributed database 

Border agencies that form 

part of an SW operate in 

isolation 

Interoperability and 

coordination of actions 

among agencies making 
up the single window 

Improve all border agencies’ ability to share data and 

coordinate actions, gain 

360-degree visibility of transactions and manage risks, 
improve user experience 

 

 
Distributed database 

Limited 

traceability of 

shipments 

Limited sharing of data 
across the trade network 

among border agencies and 

the private sector 

End-to-end visibility 
into shipments and 

supply chains 

Enable more complete data on shipments and supply 
chains and audit trails on traders by bringing together 

single windows and/ 

or private-sector trade intermediaries on a common 
blockchain with immutable streams of data 

 

 
Distributed database     Immutability 

Inefficient 

manual process  

Inefficiencies in making and 

reconciling customs duty 

and fee payments 

Automation of 

processes to make and 

reconcile duty and fee 

payments 

Automate payments and their reconciliation; accelerate 

revenue collection 

 

 
Smart contracts     Auditability 

Limited 

trustworthiness 

and portability 

of identities 

and data 

Limited trustworthiness 

of data entered on SW 

Improved reliability of 

data entered on SW 

Make data entered into single windows immutable and 

unauthorized modification to 
the data traceable  

 

 
Distributed database   Auditability           Immutability 

 

Companies are unable to 

access and use their 
identities and data included 

in SW 

Authentication of 

identities and portability 
of identities and data 

across service providers,  

including for 
commercial 

purposes (e.g., access 

trade finance) 

Provide SW users with a unique identity and enable 

users to apportion relevant parts of their identities and 
transactional data 

to third-party service providers 

 

   
Digital identity               Auditability             Immutability 

 



17 

 

time, most developing countries have not implemented SW or even if they implemented it, it 

is not fully adopted, meaning that it is not properly operational or it is not used by all the 

stakeholders. The situation is similar in the literature related to BC and its potential for SW; 

they are too general and are not explicitly focused on developing countries or performing 

studies on the cases. Therefore, we decided to have our focus on developing countries, related 

adoption issues and BC as a potential technology for SW in developing countries. The study 

focuses on Pakistan as an SW adoption case to achieve a deeper focus.  

2.5 Different theoretical lenses  

After we grasp SW and BC and thoroughly comprehend the RQs' base, we must choose 

appropriate theoretical tools to settle our RQs. We used a variety of theoretical lens to have a 

macro understanding of SW itself. This can help us analyze the nature of SW and innovation 

adoption more thoroughly. Here we describe the most related one to see which one is a better 

fit for this study: 

2.5.1  SW as Mega Construction Project (MCP) 

Apart from the mainstream literature resonated around the topic of SW, its implementation & 

difficulties, and different successful cases, SW is a topic that involves other streams of research, 

such as stakeholder management, project management, and IT innovation. Due to SW’s nature 

is a national wised IT innovation transformation that integrates and changes the business 

process of involved stakeholders’ trading business. It touches upon numerous topics with the 

mere project of SW. While reading mainstream literature, we also picked up on some issues 

that show up often but have not been addressed obsessively. After evaluating their relativeness 

and importance, we think SW as MCP is associated with our topic, and it would help us bring 

different and comprehensive perspectives on SW. We involve MCP in the literature review 

because SW is not only a facilitating trade method, but it is also a national, sometimes 

international, project. Therefore, the mega project is where SW is set. SW is a special kind of 

MCP. We can see similar problems that we circle more broadly through the lens of a more 

overarching topic. In the end, it helps us generate more logical problematization and discussion.  

Mega Construction Project 

Megaprojects are projects that cost more than $1 billion (about $3 per person in the US), take 

years to develop and build, involve many public and private stakeholders, are revolutionary, 

have enormous social and economic repercussions, and are closely linked to other significant 

developments (Flyvbjerg, 2014; Mok et al., 2015). They are intended to significantly alter 

society's structure and bring value to millions of people (Flyvbjerg, 2014).  

Research topics in engineering and project management have assigned great value to mega 
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projects. Evolution in construction techniques and acceleration in globalization contribute to a 

substantial development in the mega project. (Mok, et al., 2015) Categories of megaprojects 

include but are not limited to national transportation facilities and welfare infrastructure, health 

Information, Communication Technology (ICT) systems, the Olympics, energy plants, and 

human genomic projects (Mok, et al., 2015). Some of the world’s largest megaprojects 

measured in dollar figures are the Joint strike fighter, China’s high-speed rail project, and the 

international space station (Mok, et al., 2015).  

Megaprojects are not only large and expanding in scale constantly, but they are also being built 

in ever-increasing values (Flyvbjerg, 2014). Therefore, they are destined to be highly 

problematic in each project management phase, initiation, planning, execution, monitoring, and 

controlling closure. Although megaprojects include all the elements of conventional projects, 

several key differences in scale, lead periods, complexity, and stakeholder involvement set 

them apart from other types of projects. (Flyvbjerg, 2014) 

According to the project management in the large-scale and complex megaprojects has three 

significant challenges: (1) Complex stakeholder engagement and power struggles due to an 

enormous number of stakeholders involved (Flyvbjerg, 2014); (2) Project unpredictability is 

considerable due to the dynamics and increasing capacity (Yeo, 1995); and (3) Their 

administration is governed by a strict multi-role administrative structure, which attracts a 

considerable amount of attention and causes a lot of controversies (Yeo, 1995). 

The four sublimes 

Miller (1965) identified a vital concept, “four sublimes”, to explain megaprojects' increased 

size and frequency. The “four sublimes” refer to the “technological sublime”, “political 

sublime”, “economic sublime”, and “aesthetic sublime”. They help explain why such complex, 

highly problematic, extremely costly megaprojects would appeal to decision-makers, usually 

the government. 

 The “technological sublime” - Excited engineers and technicians gain a wealth of 

opportunities and new knowledge from building large-scale and innovative projects to 

push through technological ceilings, such as building record-breaking buildings, things the 

world has not seen before. The technological breakthrough brought about by such a 

megaproject has attracted worldwide attention. (Flyvbjerg, 2014) 

 The “political sublime” – Politicians typically get attracted with a superficial sense of 

achievement either by the material construction of signature architecture or by the occasion 

when one is started or finished. Therefore, the satisfaction they enjoy, or the “political 

sublime”, makes them spontaneously reach out for chances of meta projects. Apart from 

this, the attention they can receive from social media also lures them to participate in 

megaprojects as a witness to their achievement. The apparent existence of megaprojects 
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can also be regarded as the backbone of a politician’s supporters. All mentioned above lead 

to frequent showing-up in public, facilitating re-election procedures, which is beneficial 

for their political career. (Flyvbjerg, 2014) 

 The “economic sublime” is where businesspeople and trade unions profit handsomely from 

megaprojects. Because megaprojects have such a significant capital, there are plenty of 

funds to go around for everyone involved, including contractors, engineers, architects, 

consultants, bankers, investors, lawyers, etc. (Flyvbjerg, 2014) 

 The “aesthetic sublime” is the joy that designers and others who value good design derive 

from constructing, utilizing, and admiring physical objects that are enormous and 

iconically beautiful. Aesthetically appealing, bringing landmarks to the city and the local 

area (e.g., New York’s One World Trade Center or Paris's The Louvre). (Flyvbjerg, 2014) 

Overlooked characteristics of megaprojects 

The "four sublimes" provide compelling reasons for pursuing megaprojects from many 

perspectives, but they do not guarantee that they will be realized. At the end of the day, 

willpower and motivation alone are simply insufficient. As a result, when the four sublimes are 

at play, some characteristics of megaprojects are frequently disregarded. (Flyvbjerg, 2014) 

The following characteristics are typically what would cost megaproject overruns, delays, and 

benefit shortfalls. They should be aware of and pay extra attention to them during and before 

the project management phases. (Flyvbjerg, 2014) 

1. Due to extensive planning horizons and intricate interactions, megaprojects are inherently 

risky (Flyyvjerg, 2006). 

2. Projects are frequently led by planners and managers who lack significant domain expertise 

and often change over the extended project cycles of megaprojects, resulting in weak 

leadership (Flyyvjerg, 2006). 

3. The whole project management process involves multiple stakeholders, including public 

and private, with conflicts of interest, making it a multi-party process (Aaltonen & Kujala, 

2010). 

4. It is nearly impossible to keep the project scope or ambition level the same from the 

beginning. They will almost always shift dramatically over time (Flyyvjerg, 2006). 

5. Statistical evidence suggests that complexity and unplanned events often go unaccounted 

for, taking up otherwise ample budgets and time (Flyvbjerg, 2014). 

6. Consequently, misinformation about costs, schedules, benefits, and risks is the norm 

throughout project development and the decision-making process—cost overruns, delays, 

and benefit shortfalls undermine project viability (Flyvbjerg, 2014). 



20 

 

2.5.2  Stakeholder Management (SM) in MCP 

Apart from the groundbreaking scope of megaprojects already putting a massive burden on the 

technical aspect and engineering skills, the vast number of various private and public 

stakeholders of diverse occupational and expertise with different levels and types of interests 

makes managing megaprojects extra tricky. Hence, megaprojects' multiplex and unpredictable 

character need effective stakeholder management (SM) strategy to reconcile conflicting 

stakeholder interests (Mok, et al., 2015). 

According to Ward & Chapman (2008), stakeholders are a significant source of uncertainty in 

MPC. SM aims to accommodate the differing perspectives of diversified participants, increase 

intra-stakeholder communication, and clarify their expectations (Freeman, 1984; Mitchell, et 

al., 1997). According to Cleland (1986) and Karlsen (2002), managing various stakeholders 

and maintaining an appropriate balance between their interests is crucial to successful project 

delivery and democratic preferences. If stakeholder management concerns are not 

appropriately addressed in the project, it might lead to more unanticipated issues and 

uncertainty from stakeholders (Karlsen, 2002). 

Many previous studies have contributed outstanding value to SM, but most are based on small-

scale projects. However, the research on SM in MCP has yet to be developed (Mok, et al., 

2015). Mok’s (2015) work on “Stakeholder management studies in mega construction projects: 

A review and future directions” combined SM and MCP and systematically reviewed them. 

They concluded four major research topics are identified: “stakeholder interests and 

influences”, “stakeholder management process”, “stakeholder analysis methods”, and 

“stakeholder engagement” (Mok, et al., 2015).  

Because of the complexity and unpredictability of MCP, project managers must use a 

systematic approach and adequate skills to meet stakeholder needs and maximize project value. 

Karlsen (2002) established a structured and systematic stakeholder management process. The 

six steps are initial planning, identification, analysis, communication, action, and follow-up. 

According to Olander & Landin (2005), stakeholder needs and impacts should be assessed as 

a vital and fundamental element in the planning, implementing, and completing any 

construction project. As per Bourne & Walker (2008), a project's success or failure is primarily 

determined by stakeholders' expectations and perceptions, as well as the project manager's 

ability and willingness to manage workplace conflict. As a result, according to Jergeas et al. 

(2000), the project team needs to make sure that stakeholders must fully grasp the project's 

purpose and provide timely input to ensure goal alignment between stakeholders and the project 

team, which will boost the project's chances of success. 

Poor stakeholder management can result in a variety of severe issues in construction projects, 
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including a poorly defined scope and work definition, insufficient and poor-quality resources 

allocation, poor communication, unforeseen events, negative media coverage of the project, 

damage to stakeholders’ image, and negative community reaction (Black & Porter, 1996; 

Karlsen, 2002). Jergeas et al. (2000) showed many of the issues listed above could be addressed 

if stakeholders are actively involved in front-end planning and are included in the project team. 

PM’s role in SM 

The project manager is usually in charge of relationships with stakeholders (Karlsen, 2002). As 

a result, the project manager's experience, relationships, and competencies influence the 

outcome of SM (Karlsen, 2002). According to Olander & Landin (2005) and Yang et al. (2009), 

the project manager's responsibility is to identify all types of stakeholders, analyze their 

commitments, boundaries, interests, and capability, and resolve their conflicts and needs in the 

SM process. In addition to individual stakeholder assessments, Yang et al. (2009)'s research 

suggests that project managers should balance the interests of all the stakeholders and examine 

how they interact with one another. Yang et al. (2010) found that project managers believe three 

important vital factors for SM's success are social responsibility, timely communication, and 

information input. As a result, project managers should avoid ignoring stakeholders or 

attempting to impose a rigorous tight control (Karlsen, 2002). 

It's worth noting that MCPs (Mega Construction Project) have a greater project complexity and 

involve a broader range of stakeholders than smaller projects (Cicmil & Marshall, 2005), 

resulting in more significant stakeholder-related uncertainty and risk. Identifying stakeholders 

and their demands, addressing stakeholder conflicts of interest, maintaining strong 

relationships, and implementing suitable engagement tactics are all greater challenges faced by 

MPC project managers than usual (Mok et al., 2015; Yang, et al. 2011). Mok et al. (2015) noted 

that many project managers employ traditional analytical tools to target individual stakeholders 

extensively despite the evident drawbacks of this strategy in the MCP context. 

Notably, the accuracy of project managers' evaluations and judgments tends to deteriorate as 

projects grow in size and complexity, despite their skill and experience (Mok, et al., 2015). As 

a result, project managers' cognitive boundaries, sufficient inquiring skills, and extensive 

expertise are critical for efficiently managing various stakeholders in MCP (Yang, et al., 2009; 

Jepsen & Eskerod, 2009). 

As a result, in MCP, the project manager must devote more time and effort to the planning 

stage, keep more constant contact with various stakeholders, and communicate more frequently 

to stay up to date on the current progress, identify and address concerns promptly (Gray & 

Larson, 2002; Pinto & Slevin, 1988). Another key to SM’s success for PMs to notice earlier is 

that customers and end-users are considerably more critical than other stakeholders. According 

to the result from Karlsen (2002), since end-users determine the applicability of project 
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outcomes and provide benefits, working closely with these stakeholders is a shortcut to success. 

According to Mok et al.’s (2015) research, the SM approach in MCP is dependent on the 

project's national or regional context, which could be due to variances in social, cultural, and 

economic systems in different countries (Hofstede, 1991). In developing countries, low skills 

in public sector engagement with stakeholders might influence project performance negatively 

(Emuze & Smallwood, 2011). As a result, SM practice is influenced by the project's national 

or regional setting. 

2.5.3  An IT innovation adoption view on SW implementation   

SW is a national-wise project. Its successful usage requires effective and efficient 

implementation. In addition to that attribute, SW itself is also cutting-edge IT-based technology. 

SW platforms provide all the stockholders with the necessary technical facility to communicate 

with each other, exchange trade-related information with each other and send it to the Customs 

authority (Widdowson, et al., 2019). Therefore, without successful technology adoption, the 

SW project will not be considered successful. The IT innovation process in organizations is 

deemed successful only if it is accepted and integrated into the organization and individuals 

continue to use the innovation over time (Gopalkrishnan & Damanpour, 1997). Management 

decisions can promote the adoption of IT innovations in this age of booming IT because they 

believe it will enhance organizational performance (Subramanian & Nilakanta, 1996; Hameed 

et al., 2012). 

Adoption of IT innovation has been widely recognized as a three-stage process of initiation, 

adoption-decision, and implementation (Pierce & Delbecq, 1977; Tornatzky & Fleischer, 1990; 

Rogers, 1995). According to (Rogers, 1995), identifying needs, obtaining knowledge, and 

raising awareness are all part of the initiation phase. Individual features, socioeconomic status, 

and change agents such as media exposure all influence innovation awareness (Bandura, 2001). 

Individuals can develop attitudes toward innovation to make judgments and propose 

innovations for adoption or not after they have sufficient knowledge about the characteristics 

of innovation (Gopalakrishnan and Damanpour, 1997). 

Meyer & Goes (1988) introduced the adoption-decision stage reflects the decision to accept 

innovation and assess the presented idea from a technical, financial, and strategic standpoint. 

If the innovation is adopted, the individual devotes resources to its acquisition and 

implementation (Rogers, 1995). 

The acquisition of the innovation, the individual's actions based on their own decisions, and 

the retrospective reassessment of whether to continue adopting the innovation are all part of 

the implementation phase (Rogers, 1995). At the organizational level of implementation, they 

prepare the organization for innovation usage, run experiments to confirm the innovation, 
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engage people with the innovation, and proceed with the actual usage of the innovation 

(Hameed, et al., 2012) 

Adoption-diffusion theory 

We discovered several theories about innovation adoption during the literature review process. 

We believe that some of them could be quite effective in assisting us in formulating research 

questions, examining empirical data, and discussing later. We first start with Everett Rogers’s 

1962 work, The Diffusion of Innovations (DOI). DOI refers to a communication or sociology 

theory used to describe adoption patterns. It is widely regarded as the most influential work 

about spreading innovation across a population (Straub, 2009). Rogers' DOI theory provided a 

comprehensive theoretical structure for studying individual adoption-diffusion literature and 

has influenced countless other adoption and diffusion theories. It has been utilized widely 

across disciplines (Rogers, 1995; Hameed, et al. 2012). 

Adoption-diffusion theories describe the process of a new concept spreading through time. The 

adoption process is when an individual decides to take in and integrate a new concept into their 

life. At the same time, diffusion defines a collective adoption process over time in a population. 

Adoption theory is a micro perspective on change, concentrating on the components that make 

up the whole rather than the total. On the other hand, diffusion theory examines the diffusion 

of innovation from a macro perspective as time goes by. It analyzes how an innovation spreads 

throughout a population. Diffusion would thus take some factors into consideration that would 

be neglected in adoption, like social constraints and time (Straub, 2009; Rogers, 1995; Hameed 

et al., 2012). 

Adoption has always been thought of as a behavioral change. Contextual, cognitive, and 

affective characteristics can all be used to predict this behavioral change (Straub, 2009). 

Although adoption and diffusion theories focus on different aspects of behavioral change, they 

all share some assumptions and characteristics. Most individuals believe that adoption is not a 

one-time affair. While a person's decision to adopt or reject an innovation may be momentary, 

the process of forming conclusions is certainly not instantaneous. So, when people's beliefs and 

attitudes change over time, this can also re-influence decisions (Straub, 2009). 

As a result, (Rogers, 1995) considers that adoption is a sub-process of diffusion in DOI and 

that the adoption and diffusion processes are inextricably linked. Individual adoptions make up 

diffusion. Diffusion is the process of a whole group adopting a new concept over time(Figure 

6) (Straub, 2009). 
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Figure 6- How Individual adoptions compose diffusion, Source: (Rogers, 1995)   

Theories of innovation adoption 

We focus on the adoption model for this study since the study tries to investigate adoption 

challenges and their improvement. In addition, diffusion follows the adoption stage according 

to DOI theory (Rogers, 1995). Still, our research focuses on the adoption stage of PSW, not 

when it diffused into the organization stage, making diffusion models less trustworthy. 

Even though adoption and diffusion theories have diverse scopes and viewpoints on the change 

process, research into their characteristics reveals that most theories have three categories of 

characteristics that influence innovation adoption and/or diffusion. First, individual 

characteristics are personality factors that influence how quickly and effectively an individual 

adopts and embraces innovation. Second, innovation characteristics are the innovation’s ease 

of use, and how well the innovation fits into an individual's lifestyle. Finally, contextual 

characteristics make up the individual's environment and surroundings in the adoption process. 

Often, the individual's work organization contributes to the adoption/diffusion of innovation. 

Still, it may also be the mass media that acts as a change facilitator at a more macro level. 

(Straub, 2009) 

Although the DOI is still a prominent model for studying organizational innovation adoption, 

it lacks organizational application (Chau & Tam, 1997). Considering the three shared 

characteristics, individual, innovation, and contextual characteristics, indicated above, we 

opted to use two theoretical models to more systematically handle our RQs. 
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2.6 Conceptual model 

Here, we focus on the conceptual models we have chosen as the most appropriate for assessing 

in this study. 

2.6.1  Technology Acceptance Model/ Theory of Planned Behavior 

Framework 

The first theoretical model we choose is Technology Acceptance Model (TAM), a model 

introduced by Davis (1989), and widely used in IT innovation adoption studies (Hameed, et al., 

2012). It can be seen at the left side of Figure 7. TAM specializes in analyzing and explaining 

individual-level technology adoption (Hameed, et al., 2012). It was initially designed for use 

in computer science; however, it also applies to challenges in various educational settings, 

including the adoption of laptop-based testing (Stone, et al., 2007) and the adoption of online 

learning (Ndubisi, 2006). 

Davis' (1989) article was significant in the topic of innovation adoption because it began to 

include an individual's perspective on technology in the discussion. The TAM model 

introduced two perceived traits that affected individual adoption behaviors and usage outcomes, 

‘Perceived ease of use’ and ‘Perceived usefulness’ (Davis, 1989; Davis et al., 1989). They are 

defined as the “degree to which a person believes that using a particular system would be free 

of effort” and “the degree to which a person believes that using a particular system would 

enhance his or her job performance” (Davis, 1989, p. 320). These two traits will eventually 

influence the user's attitude toward usage, influencing the behavior intention to acceptance or 

non-acce ptance, and ultimately influencing whether the technology is actually used (Hameed, 

et al., 2012). Holden & Karsh (2010) also note that perceived usefulness has an independent 

effect on behavioral intent, and perceived ease of use affects the outcome of perceived 

usefulness. Research has shown that perceived usefulness has a lasting impact on individuals' 

future use of technology (Adams, et al., 1992; Agarwal & Prasad, 1998). A study by Massey et 

al. (2001) shows that even individuals within the same population have mixed views about 

perceived ease of use and perceived usefulness. Venkatraman (1991)’s work has demonstrated 

that perceived usefulness is related to individual characteristics and that individuals' level of 

innovation affects their perceptions of the merits of new technology. 

The most commonly used measurement dimensions of perceived usefulness are to ask whether 

the technology is helpful for work, whether it increases work efficiency, and whether it 

enhances productivity and job performance (Nielsen, 1993). The following dimensions can be 

used to evaluate perceived ease of use: easy to use, operate, and learn; clear and understandable; 

easy to get the system to accomplish what one wants; and not requiring much care and attention 
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(Nielsen, 1993; Holden & Karsh, 2010). 

However, we also found some elements are missing from TAM, which has a severe flaw. It 

does not consider individual characteristics, which are personality factors influencing attitude 

toward adopting innovation (Straub, 2009). More factors influence individuals’ behavioral 

intention to use. The Theory of Planned Behavior (TPB) was developed to better understand 

relationships between attitudes, subjective norms, perceived behavioral control, intentions, and 

behaviors (Ajzen, 1991). It is visualized on the right side of Figure 7. TPB assumes that the 

best predictor of individual behavior is defined by a person's intention to perform a behavior 

(Montano & Kasprzyk, 2015), which is influenced by their attitude, subjective norms, and 

perceived behavioral control (Ajzen, 1991). TPB focuses on theoretical conceptions related to 

personal motivational variables (Montano & Kasprzyk, 2015) while TAM’s determinants are 

related to individual beliefs (Hameed, et al., 2012).  

Behavioral intention is the perceived likelihood of performing the behavior (Al-Mamary, et al., 

2016). The determinants of perceived behavioral control reflect an individual’s perception of 

internal and external behavior (Lin, 2006) and then influences behavior either directly or 

indirectly via behavioral intention (Montano & Kasprzyk, 2015). The underlying measures of 

control beliefs and perceived power were used to determine perceived behavior control 

(Montano & Kasprzyk, 2015). Frequently measure perceived control over the behavior by 

asking participants, ‘Do you feel this behavior is under their control?’, and ‘what things make 

it easy or difficult to perform intended behavior?’ (Montano & Kasprzyk, 2015). 

Subjective norm refers to an individual's perception about whether the majority of people 

approve or disapprove of specific conduct and is influenced by the opinions of peers and those 

who are significant to them (Montano & Kasprzyk, 2015). TPB's strength lies in the fact that it 

provides a framework for identifying and comprehending the causes or beliefs that underlie the 

behavior of interest for each specific group  

(Montano & Kasprzyk, 2015). In summary, the fundamental assumption of TPB is that 

individuals are rational when analyzing their acts and the implications of their actions. 

We have developed the framework that best suits this study, which is shown in Figure 7. TAM 

is mainly used to predict use and acceptance in IT, and TPB focuses on explaining the behavior 

and intention of individual (Al-Mamary, et al., 2016). Based on both TAM and TPB’s 

determinants, we proposed an integrated model of TAM/TPB to deploy individual PSW 

adoption challenges in this study. 
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Figure 7- TAM/TPB integrate model 

2.6.2 Technology Organization Environmental (TOE) model 

The study sought to explain not only SW adoption at the individual level but also the behavioral 

characteristics of adoption at the organizational level at the more significant interaction level. 

We want to know how technology adoption and implementation are affected in the context of 

an organization. A systematic model for examining organizational characteristics needs to be 

deployed to achieve this. We will adopt the TOE framework proposed by Tornatzky & Fleischer 

(1990), a decision-making framework for technological innovation that includes technological, 

organizational, and environmental variables. The TOE framework has received broad approval 

for studies of IT innovation adoption at the organizational level (Hameed, et al., 2012). 

Innovation adoption in organizations is multidimensional (Rogers, 1995; Tornatzky & 

Fleischer, 1990). In TOE framework, it has three contexts environmental; organizational; 

technological. They all have been taken into account, and under each context, different factors 

are considered in various innovation adoption literature. We took this framework from 

Tornatzky & Fleischer’s (1990) TOE as a base and then referenced Kuan and Chau’s (2001) 

TOE for EDI adoption, and finally developed a framework (depicted in Figure 8) of our own, 

which contained the most relevant factors for analyzing the data. 
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Figure 8- TOE model for PSW adoption 

The technological context includes all the technologies that are relevant to the firm. It suggests 

that the adoption process should consist of all applicable technologies, as well as the level and 

constraints of the company's existing technical background (Baker, 2011). A technologically 

immature company will encounter more obstacles when adopting innovation (Baker, 2011). 

Whether this innovation brings technological advantages to the company is also a key factor 

(Kuan & Chau, 2001). Dasgupta et al. (1999) discovered that organizations in developing 

countries have inadequate information technology infrastructure. As a result, these businesses 

should place a greater emphasis on establishing technological infrastructure, resulting in a more 

significant impact of technology readiness on innovation adoption and diffusion.  

Therefore, the technological context we want to analyze refers to perceived benefits (direct and 

indirect) and technology readiness. Technology may bring so-called direct benefits, such as 

increased data security, rapid operation steps, and streamlined procedures. Meanwhile, it also 

brings indirect advantages, such as boosting company image, increasing competitiveness, and 

preserving strong customer connections (Kuan & Chau, 2001). The technological infrastructure, 

supporting systems, and IT human resources all contribute to technical readiness (Zhu, et al., 

2006). According to Zhu & Kraemer (2005), technology readiness is crucial to the successful 

adoption of information systems as the most potent force fostering assimilation in developing 

countries (Zhu, et al., 2006). 

The organizational context relates to the company's resources and characteristics, such as 

superior-subordinate relationships, the communication framework, the company's size, and the 

number of slack resources (Baker, 2011). Innovative adoption would be better served by an 
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organic and decentralized organizational structure (Burns & Stalker, 1962). Equal and open 

cross-level and peer-to-peer communication can help to foster a more conducive climate for 

innovation in the workplace, which can be cultivated with top support (Tushman & Anderson, 

1986). Closed communication patterns, on the other hand, stifle innovation. Management 

hurdles may be more evident in organizational settings for organizations in developing 

countries, which have less expertise with automated business processes (Zhu & Kraemer, 2005). 

Organizational support is an essential measure which refers to a supportive attitude toward new 

technologies, top management's appreciation of employees' efforts, and providing training and 

advice on data access, system development, and operations (Delone, 1988). Lack of 

organizational support can have a negative impact on employees’ computer efficiency (Davis, 

1989). In addition to top management support, other more discussed factors are the slack 

resources, the size of the organization, and IT expertise (Hameed, et al., 2012). There is no use 

in adopting if the perceived benefit is not captured because the organization lacks sufficient 

resources, no matter how enticing the benefit may appear (Kuan & Chau, 2001). Many pieces 

of research indicate that slack promotes adoption (March & Simon 1958; Rogers 1995). An 

organizational barrier to technology adoption study in Pakistan by Atkin et al. (2017) shows 

monetary incentives significantly increase adoption, and misinformation by management leads 

to resisting adoption. Employees will increase exposure, familiarity, and perceived ease of use 

if computers are sufficiently available in the workplace (Abeywickrama, 2015). Employees' 

motivation to use computers would be influenced by the organizational environment 

characteristics (Abeywickrama, 2015). Therefore, we included organizational recourses and 

organizational culture and support in the TOE organizational context. Organizational recourses 

include the number of slack resources, governance, and budget allocation.  

The industrial environment, supervisory environment, and external environment in which the 

company or organization is situated are all environmental contexts (Baker, 2011). Research 

shows that whether the entire industrial sector is innovation-oriented, the dependence of 

competitiveness on innovative technology will promote the acceptance of innovation 

(Mansfield, 1968). Competitive pressure and external pressure have been found as 

environmental factors considered in innovation adoption (Hameed, et al., 2012). Companies 

will embrace technology due to pressure factors unrelated to technology and organization, such 

as peer pressure and the influence of business partners (Kuan & Chau, 2001). Technology 

support infrastructure also affects innovation adoption (Baker, 2011). The availability and costs 

of industry experts, skilled labor, and technical advisors across the industry and company have 

an impact on innovation (Rees, et al., 1984). Finally, whether supportive or not, government 

regulations are another environmental influence that cannot be overlooked (Baker, 2011). 

Government regulation can have a positive or negative impact on innovation (Baker, 2011), as 

evidenced by Kuan & Chau’s (2001) study, which enforced the use of electronic data 

interchange (EDI) for all import and export documents. As a result, paper-based documents 
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will be phased out of the industry by a particular deadline, putting pressure on all relevant 

companies and contributing to their rapid adoption of EDI. According to this study, adopter 

companies perceived greater government pressure than non-adopter companies did (Kuan & 

Chau, 2001). The government's openness to accept any technology will encourage its adoption 

(Zhu & Kraemer, 2005). Companies operating in environments with restrictive government 

policies have lower rates of IT adoption (Dasgupta, et al., 1999). In terms of the national 

environment, information technology legislation in developing countries is insufficient. As a 

result, creating a supportive legislative framework in these countries is seen as a more vital 

aspect of assisting organizations in adopting and diffusing technology. Thus, a regulatory 

environment is another critical factor that should be examined within the environmental context 

(Anandarajan, et al., 2002). Therefore, in this study, government regulation, perceived 

government pressure, and technology support infrastructure are included in the environmental 

context 

Taken together, three elements of the TOE framework—technological, organizational, and 

environmental context—explain that innovation adoption in organizations is multidimensional, 

and they influence innovation acceptance on the organizational level, presenting constraints 

and opportunities for technological innovation (Rogers, 1995; Tornatzky & Fleischer, 1990) 

The TOE model places a major emphasis on organizational adoption; hence it ignores 

individual adoption. However, there are personal features that influence organizational 

adoption. The influence of links across several organizations is rarely explored using TOE 

models, which are primarily employed in the setting of a single organization. (Baker, 2011) 
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3 Method 

After studying several literature and theories to develop RQ, we have the method notion. We 

present here the method we used to answer our research question, the empirical setting for PSW, 

the research process, the research strategy, and certain limitations. 

3.1 Research strategy 

The objective of qualitative research, according to Hennink et al. (2020), is to gain a 

contextualized understanding of behaviors, beliefs, and motivations that can perfectly suit our 

aim of this study “identify the challenges for Pakistan SW adoption and what can be done 

differently to improve the adoption in individual and organizational level”. The data we desire 

to collect is the personal opinions and experiences of SW-related stakeholders. Therefore, it is 

subjective. We emphasize the process of SW adoption (Bell, et al., 2015), as well as the context 

to identify how participants’ behavior is shaped by social or cultural norms (Hennink, et al., 

2020). Bell et al. (2015) think qualitative research emphasizes words rather than numbers in 

the collection and analysis of data, and it is a research strategy based on the collection of data 

that comprise written or spoken words and images. Qualitative research focuses on the elicited 

perspective of research participants and interprets the meaning behind their behavior, which is 

the motif of the interpretive approach which aligns with our chosen epistemological position 

(Bell, et al., 2015; Hennink, et al., 2020). Moreover, since the purpose of our study is to explore 

instead of, it embraces the qualities and essence of qualitative research (Ormstom, et al., 2014).  

We formed complex questions like why and how certain challenges can impede Pakistan SW 

implementation. These complex, messy issues, which with the character that it involves several 

stakeholders with different concerns and perceptions, benefited from the qualitative approach 

as it could offer a richness and depth of understanding (Skinner, et al., 2000). The static-focused, 

structured quantitative approach would be hard to retrieve the deep data we seek from 

participants’ world views (Bell, et al., 2015).  

3.2 Research process 

This is a qualitative study, and the approach was first to identify the objective of the study, 

followed by developing the research questions that were originated from our own experiences 

on SW and our interest in BC technology but then redefined and adapted after going through 

different literatures, existing theories, and outcomes of empirical research on the subject. The 

research questions led us to the abductive reasoning approach as we planned to develop and 

generalize from our interview data collection from PSW (Bell, et al., 2015). We deployed 

Hunter-Henrik qualitative research cycle to guide our three phases: design, data collection, and 
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analytics in the research process (Hennink, et al., 2020). The qualitative research cycle (figure 

9) is comprised of three cycles: design cycle, data collection cycle, and analytic cycle. They 

are all interlinked with one another, and each cycle has four components, which will be 

described in the next paragraph. 

 

Figure 9- The qualitative research cycle, Source:(Hennink, et al., 2020) 

The design cycle is the beginning of the qualitative research cycle. It has four activities: 

formulating the research question, reviewing literature and theory, developing a conceptual 

framework, selecting research methods. When we finish an activity, move on to the next step, 

then return to the previous step and make corrections if the next step lacks theories or is 

imbalanced. Each activity is interconnected, and the design cycle influences the data collection 

cycle; alternative theoretical frameworks may necessitate different data collecting methods. 

After data collection, return to the design cycle to refine the literature theory and research 

question. (Hennink, et al., 2020) 

The four core activities in the data collection cycle are designing research instruments, 

recruiting participants, collecting data, and making inductive inferences. This cycle begins with 

deductive reasoning based on the design cycle and then moves on to inductive reasoning based 

on the research instruments and data acquired. Inductive reasoning can aid in collecting richer 

data and the adjustment of data collection methods. The data-gathering cycle is also linked to 

the analysis cycle because data collection is related to early data analysis. (Hennink, et al., 2020) 

The analytic cycle's components, developing codes, describing and comparing codes, 

categorizing and conceptualizing codes, and developing theory, are intertwined. They are not 
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only interdependent but also repetitive. For example, the development of theories might lead 

to the creation of new codes, then create a whole new cycle. The analytic cycle is tightly linked 

to the other two. The newly generated theory and the theory from the design cycle have a 

complementary or mutually exclusive relationship. The missing data in the analysis stage 

should return to the data collecting cycle to be found. (Hennink, et al., 2020) 

This qualitative research cycle was approved very usefully in this study. We have modified 

RQs several times during the data collection and analytic cycles. And based on the change 

revisiting the design cycle to get familiar with more literature and theory. We discovered that 

the present conceptual framework could not properly grasp some themes: TAM. Therefore, we 

went back to the design cycle to revise the framework to TAM/TPB, which better suits the 

dataset. 

3.2.1 Literature review 

As the first way to collect data, a literature review was performed. We have found two parts of 

literature to review with an objective approach during the process. The first part is directly 

linked to the topic of SW and BC. These articles on SW helped us understand what is already 

known about the implementation and adoption of SW in different countries, including 

developed and developing countries, related challenges, and find the gaps that need to be 

covered in our study, especially for developing countries. Other articles on BC helped us grasp 

the nature of BC and how it can potentially mitigate the implementation difficulties of SW in 

certain activities. The second part of the literature we reviewed was more theoretical and 

abstract than the first part. They are the theoretical topics in which SW falls, which means SW 

is a subset of them, such as innovation adoption, megaproject, and stakeholder management. 

Those topics are usually intertwined with each other. Therefore, reviewing them provided a 

lens that diagnoses the problem from various angles and eventually gave us a more holistic 

view of SW’s nature. 

The theoretical framework for this study is Innovation technology adoption. Therefore, we 

focused on the SW concept from a higher level and its adoption in general, which included 

implementing the SW system using different technology and other activities and procedural 

changes. There are several suitable theoretical models used in innovation adoption literature. 

The technology Organization Environmental (TOE) model and Technology Acceptance Model 

(TAM)/ Theory of Planned Behavior Framework (TPB) are what we decided to investigate 

deeper for this thesis. The former focuses on organizational-level analysis, and the latter is 

more suitable for individual-level analysis. Factors like technical readiness, organization 

readiness, perceived usefulness, perceived ease of use and perceived behavior control were 

used to design the interview questions. (Hameed, et al., 2012) 
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3.2.2 Sampling method 

Because we chose a qualitative approach and based on the literature review outcomes, 

purposive sampling was selected for this study. SW is a specialized field of work, and 

developing countries are the focus of this study. Therefore, we started contacting the people 

that are involved in SW projects in developing countries, which we knew from the past 

(convenient sampling), and the CEO of PSW agreed to introduce people for the interview in 

this study (snowball sampling). So, the sample group was different people involved in PSW 

representing different key stakeholders and players (Bell, et al., 2015). We had ten interviewees 

among four different groups, including the trade community (traders and Customs 

agent/brokers), Customs officers, other governmental agencies (OGA), and the PSW project 

team. All of them are involved in the PSW, but they have distinct roles to play while engaged 

in PSW.  

A. Traders making cross-border trade and must do Customs clearance processes such as 

export or import are the key user of PSW and somehow the direct beneficiary of the PSW. 

Traders are obliged to prepare and collect required documents and permits from different 

agencies and government authorities to submit them to Customs for customs clearance, 

which is done through PSW. Customs brokers or Customs agents are the trader's 

representatives and have the same role as traders as they do the process on behalf of the 

traders. 

B. Customs officers are Customs employees responsible for doing the actual Customs 

procedures. They receive the deceleration and other required documents through PSW to 

perform Customs clearance. 

C. OGA’s representatives are people from different government authorities that issue permits 

for specific goods and send them to Customs through PSW. 

D. PSW team members are PSW’s company employees who are developing and 

implementing PSW, and they have collaborated with all the other entities on PSW 

implementation and adoption. Having a combination of these people in our sample group 

enabled us to hear PSW from a different point of view. Their information can be found in 

Table 3. All the names are anonymized. The name present in the table are common names 

used in Pakistan and do not link to their original names.  
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No. Name Role Company Name Comments 

1 Mr. Khalid Customs 

Agents 

M/s Junaid Enterprises Customs Agent of 

Electronic Items 

2 Mr. Khan OGA Animal Quarantine 

Department 

PSW FP for AQD (Animal 

Quarantine Department) 

3 Mr. Hussain OGA Department of Plant 

Protection 

PSW FP for DPP 

(Department of Plant 

Protection) 

4 Mr. Javad Customs 

Officer 

Domain Officer 

PSW/Deputy Collector 

Customs 

Customs Officer. Domain 

Officer, PSW 

5 Ms. Zeinab Customs 

Officer 

Domain Officer 

PSW/Assistant Collector 

Customs 

Customs Officer. Domain 

Officer, PSW 

6 Mr. 

Muhammad 

Bankers Habib Metropolitan Bank Bank Representative 

engaged in Bank 

Integration Process 

7 Mr. Farhad PSW PSW Digital Strategy Advisor 

8 Mr. Abul PSW PSW Head of Software 

Development 

9 Mr. Amer PSW Executive Officer Top Management 

10 Mr. Baba SW expert A Private company Industry expert in SW 

Table 3- List of Interviewees 
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3.2.3  Data collection method 

The first data collection, a literature review, was through document study, including documents 

and papers related to the trade SWs, BC technology, technology adoption, megaproject, and 

stakeholder management. The second data collection method was through interviews with the 

purposively selected sample. Due to the purpose of the study, which is to find out about the 

adoption challenges of SW and the qualitative research strategy, semi-structured interviews 

were chosen at the beginning due to their flexible character. It helped us encourage interviewees 

to explain more about the events, intentions, and forms of behaviors (Bell, et al., 2015). Next, 

we designed the interview guide based on the selected method and the literature review 

outcomes to ensure we approached the interviewees in similar wording. We conducted a pilot 

interview with an SW expert Mr. Baba to test our interview guide to see if it had covered the 

research areas from the interviewees' perspective (Bell, et al., 2015) and added/changed some 

questions based on his feedback. In the end, the definitive version of the interview guide covers 

a list of questions in a logical order, starting with the face sheet of the interviewees, followed 

by questions related to SW implementation challenges in Pakistan and technology adoption. 

The interview guide can be found in Appendix A. The kinds of questions we have included are 

highly variable (Bell, et al., 2015). Diverse types of questions like follow-up questions, 

specifying questions, direct questions, etc., allowed us to dig deeper and get richer answers 

from the interviewees. After a few interviews, it came to our attention that interviewees 

represent different stakeholders in PSW; therefore, similar wording could not make sense to 

various stakeholders. For example, we usually asked the interviewees about SW 

implementation issues, but in the case of OGA’s representatives, they did more integration with 

SW rather than implementing that; therefore, we changed the wording to ask questions based 

on their roles. In addition, during some interviews, we gave considerable freedom to 

interviewees to help them express more on the deep obscure issues such as corruption or power 

struggle. The interviewers’ eagerness to understand the world views of the interviewee or social 

setting in Pakistan are prominent factors we allow interviewees to respond freely under 

guidelines.  

Before interviews, we first made sure to familiarize ourselves with the setting in which the 

interviewee works, like their organization, position, and background. Second, we made sure 

the interview was conducted in a quiet setting. (Bell, et al., 2015) All the synchronous 

interviews were conducted online in consideration of the geographic constrain; all interviewees 

locate in Pakistan. Zoom is the software application we chose to conduct the synchronous 

online interview in good quality. Zoom allows us to plan and invite interviewees beforehand in 

a formal way. And it made interviewees feel more comfortable since they could choose 

wherever to conduct the interview. Most certainly, Zoom allowed interviewees to use digital 

tools like the camera to capture interviewees’ body language and facial expressions and record 
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functions to record the interviews after getting their consent for further transcription purposes. 

Through Zoom, it was easier for interviewers to control the external environment to minimize 

any incidents. During the interview, we interviewers followed the criteria of a successful 

interviewer provided by Kvale (1996) and Bell et al. (2015). 

3.3 Data analysis 

Considering the data collection method, the semi-structured interview generated a large corpus 

of the unstructured textual dataset (Bell, et al., 2015). The qualitative research strategy in this 

study, thematic analysis, was selected as the strategy for data analysis. During literature review 

and interviews, we realized SW is a topic that covers a lot of different aspects. In addition, we 

want to explore explicit and implicit meanings within our rich, complex empirical data (Guest, 

et al., 2012). Therefore, thematic analysis is the best suited for examining themes or patterns 

of meaning within data (Daly, et al., 1997).  

After we create our valid framework, the process for this thematic analysis starts abductively. 

Since both of our RQs are built on innovation adoption theory, a theory-driven and combined 

observation abductive approach were more suitable. We built RQs based on the theoretical 

framework of TOE and TAM. They provided a good indication of the types of themes we 

should hunt for in the material. As a result, based on the framework, we approached the data 

with predetermined themes we expected to find reflected within. 

During themes hunting, we applied both the semantic and latent approaches. The explicit 

substance of the data was analyzed in a semantic approach, while a latent method entails 

delving into the data's undertone and assumptions (Dumais, 2004). We are interested not only 

in the interviewees' overtly expressed perspectives but also in the themes that implicit 

expressions disclose their subtext and sociocultural context. After considering the approach we 

employed, we followed the six phases of thematic analysis developed by Braun & Clarke  

(2006) (table 4). 

 

Table 4- Phases of thematic analysis (Braun & Clarke, 2006) 
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More specifically, we analyzed the collected data by, first, repeatedly listening to and reading 

the record and transcripts. Finding out basic issues and topics by first-order coding (Hennink, 

et al., 2020), then comparing, consolidating, and re-grouping the codes to generate concepts by 

second-order coding (Bell, et al., 2015). It is essential to notice repetition and connections 

between codes. After not generating any new codes, we moved on to the most critical, phase 

3-searching for themes, Ryan & Bernard (2003) recommend looking for: repetitions; 

indigenous typologies or categories; metaphors and analogies; transitions; similarities and 

differences; linguistic connectors; missing data; theory-related material. There was a lot of 

second-level coding derived from the empirical data, but not all of them were the focus of the 

study. Therefore, we did not generate themes from them. In this study, the themes we presented 

in the analysis part are built on second-order coding and must have the connection to address 

the RQs and can develop theory. The theme we identified is mainly either inducted from data 

collection results or deducted from TAM/TPB and TOE framework. In addition, the analysis 

part is closely linked to the research design part. Therefore, some of the themes are derived 

from SM and MCP literatures. 

3.4 Empirical background:  

We learned about the PSW project and its newest upgrades during the data collection process, 

which provided the foundation for data analysis, which is presented in below. 

In most countries, the Customs authority is responsible for adopting governmental regulations 

for cross-border trading, such as importing and exporting the goods. However, as part of these 

regulations, other permits and documents are required for Customs clearance that other 

governmental authorities must issue, and the Customs authority is obliged to ask the trader to 

provide such documents while declaring the goods. As an example, in the case of importing 

agriculture products, the ministry of agriculture, standard authority, health authority, ministry 

of commerce, port authority, transport company, Insurance, and banks are involved and needs 

to issue supporting document for Customs declaration, which means without having this 

document and permits and paying the Customs duty, it is not possible to clear the goods from 

the Customs. The general process is similar in all countries. Still, each country has its own rules 

and regulations. Different procedures depend on the political, economic, and geographic 

situation. We selected Pakistan as a sample for our empirical study. First, we generally discuss 

how trade works in Pakistan and then continue with the analysis of the collected data through 

interviews.  

Pakistan has been a WTO member since 1995, had about 23,749 million USD exports and 

about 50,063 million USD import in 2019, and have international trade with many countries, 

mainly the US, China, the UK, Germany, and Afghanistan (WITS, 2022). Pakistan makes 

cross-border trade via seaports, airports, and road borders. Pakistan Customs authority oversees 



39 

 

Customs clearance using a web-based computerized clearance system called WeBOC. WeBOC 

was developed indigenously and implemented about 20 years ago in different ports and 

Customs offices, and “its modules include Goods Declaration, Warehousing and module to 

handle Break-bulk, modules to handle Commercial Transit cargo for Afghanistan, 

Manufacturing Bonds, Reverse Transit and Clearances from Border Customs Stations” 

(FBR,2022).  As mentioned earlier, there are needs for supporting documents and permits for 

Customs clearance sent to WeBOC in paper-based format, which caused lots of delays in 

processing time and many other challenges. In 2017, the Pakistan government decided to 

develop and adopt a Trade SW based on the WTO recommendations and the best practices, and 

the fundamental work started and continued until 2020. The fundamental work was included:   

I. Political support-Ownership by the Prime Minister’s Office  

II. Stakeholder identification & engagement- Workshops, Awareness sessions, 

exposure visits   

III. Collaborative implementation structure-focal persons  

IV. Analysis & Design- Requirement gathering, BPM/BPA/BPR  

V. Legal gap analysis- UN/CEFACT recommendation #35   

Pakistan Customs was designated as the lead agency of Pakistan SW (PSW). For that purpose, 

a state-owned company was established to operate the national project in Pakistan, which head 

of Customs is a board member of the company. The governance and operating model of PSW 

company is shown in the below figure (Figure 10).    

 

Figure 10: PSW Governance, Source: PSW 
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PSW is funded by ADB, DFID, and the government of Pakistan and has the legal support (Act 

No. III of 2021) of the Pakistan government that obliges all the governmental authorities to 

cooperate with them on SW implementation. There are many stakeholders involved in the 

project, and the finance minister heads a steering committee for better collaboration (Figure 11) 

 

Figure 11- Stakeholder Collaborative platform, Source: PSW 

The primary responsibility of the PSW company is to design, develop, implement, and adopt 

the Pakistan SW project at the national level, which consists of different departments, including 

IT, business domain management, operation & strategy, and administration. The organizational 

structure of the PSW company and its different departments are shown in the below figure 

(Figure 12).   
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Figure 12- Organization of PSW Company, Source: PSW 

 There are about 75 different agencies (OGA) recognized for interacting with PSW, and these 

are the agencies that are involved in the supply chain and Customs clearance process and 

interacting with Customs using paper-based documents,49 agencies as trade regulators(Table 

5）and others as stakeholders such as banks, transport, insurance, and other agencies.   

 

Table 5-List of trade regulators in Pakistan, Source: PSW  

From 2020 until now, the project has been going on, and process re-engineering, system 

analysis, design, development, and implementation are in progress. The PSW system is now 
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operational as a pilot f for the export process and specific goods such as rice, and soon it will 

be rolled out to other processes and goods. This empirical study was done right in the middle 

of implementation, and we had the opportunity to find out about the challenges and 

achievements of PSW at this stage. 

3.5 Ethical considerations 

In qualitative research, ethical issues are more pronounced (Hennink, et al., 2020) due to their 

flexible and responsive nature (Webster, et al., 2014). At various stages of research, we 

followed these ethical principles provided by Hennink et al. (2020):  

1. seeking permission and informed consent- we offered each participant sufficient 

information on the study's risks, benefits, effects, and procedures before interviews. 

Participants can then make an informed and free decision about whether they want 

to participate in the study. We would only proceed with the interview when they 

had given their consent. 

2. Voluntary participation and culturally sensitive- PSW CEO advised all the 

participants that they should fully support this study because he had introduced 

them. Therefore, there might be some hierarchical social pressure. However, we 

stuck to the premise of voluntary involvement. It can be challenging for 

participants to refuse or accept participation in a study in many cultural contexts. 

They have the right and are aware that they have the right to refuse or leave the 

study at any time if they are uncomfortable. As a result, whenever samples were 

reluctant to participate, we did not place any pressure on them with any social 

hierarchical position or gender expectations. 

3. Anonymity and confidentiality- To protect the participant's personal information, 

completely delete the participant's identity. They are ensured that all of the 

participant data is securely stored and will not be disclosed to anybody outside of 

the research team. 

4. Avoidance of harm- since the interview was conducted online through Zoom, 

physical harm was reduced to minimal. To avoid any social harm like damage to 

career prospects and mental harm like self-esteem, break down by strictly 

following the first three ethical principles. 

We followed Hennink et al. (2020) evaluating quality throughout the whole study to raise our 

ability to be ethically sensitive, ensuring the interviewee appreciates what the research is about, 

its purposes, and the answer was treated confidentially (Bell, et al., 2015). During the data 

analysis procedure, we not only followed the ethical principles mentioned before but also 

treated all the data equally. To avoid subjectively selecting information that benefits any 
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nonresearched-related purpose. No matter the content of the data, if it is related to the purpose 

of the study, we treated them with justice and equality.  

Nevertheless, since the study focuses on a different country from the interviewees, being 

culturally sensitive is vital. We consulted local researchers to identify what is permissible, 

appropriate, and safe to ensure cultural acceptability (Hennink, et al., 2020).  

3.6 Limitations 

This study is subject to limitations. First, different countries have different governmental, 

political, social, and cultural situations, and based on that situations. There are different types 

of challenges in each country when it comes to implementing and adopting innovative 

technology like SW at a national level, which involves both the public and private sectors. Like 

any other mega project that involves a high number of organizations and authorities, it usually 

starts with coordination and collaboration related challenges. This is even more common in 

developing countries as they are less likely to follow international norms and standards in their 

rules, regulations, and procedures. As we limit our sample group to people from PSW, the 

outcomes may not be valid for other developing countries as they may have different situations. 

Furthermore, SW is a project at the national level. Therefore, it means the project 

implementation includes various stakeholders. Despite trying to include more people from 

different stakeholders in our population as the nature of such a mega project and time limits, 

we cannot include all the voices from different stakeholders, therefore, compromising the 

dependability. Since we follow the qualitative approach strategy, digging deeper and richer 

perspectives from each participant is our goal. 

Another limitation was that all the interviews were limited to the online format. Therefore some 

of the body language and facial expressions were reduced compared to face-to-face meetings. 

The data we collected is diminished a little. In addition, the interview participant was mainly 

limited to the stakeholders that were introduced by the PSW management team, but we think 

that we can trust PSW management for the credibility of our interviewee candidate as PSW 

CEO is trustworthy because he is a well-known experienced in the industry and it was also 

important for them to get reliable and valid analysis from this university study, that is why they 

volunteered to support this study. Through the interview contact list sent by PSW CEO, we can 

see that all the candidates are the head of their department or had been involved in PSW from 

the early phase. Therefore, their credibility on PSW implementation can be confirmed. 

In general, qualitative research is more subjective compared to quantitative research (Bell, et 

al., 2015). The coding and theme of the interviews could be determined by the researchers' 

thoughts and pyritization. Coding always represents the researcher's philosophical viewpoint 

and individual/communal values to some level (Braun & Clarke, 2006). Thematic analysis is 
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largely subjective, relying on the researcher's judgment. Such subjectivity would make it 

difficult to replicate, res ulting in compromising the confirmability (Hennink, et al., 2020). We 

overcame this limitation by being as objective as possible throughout the data analysis phase 

and ensuring that the generated themes are relevant to our research aims. We also have two 

researchers, so we compared our analyses and codes of the data to each other and discussed 

discrepancies in our coding/analyses. We avoided the drawbacks that come with being too 

subjective. 
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4 Empirical Findings and Analysis 

After going through both theoretical and empirical data that we collected, in this chapter, we 

present the data analysis results based on our chosen method approach.  

4.1 Individual PSW adoption difficulties 

Using the theoretical framework described earlier and for analyzing PSW adoption difficulties 

on the individual level, we focused on perceived usefulness, ease of use and behavioral control 

aspects of analysis:  

4.1.1 Perceived usefulness  

Perceived Usefulness is ‘the degree to which a person believes that using a particular system 

would enhance his or her job performance’ (F. Davis, 1989, p. 320) 

All respondents felt that the system was very helpful for their daily import and export trade. 

Although traders and their agents have benefited from Pakistan automated system (WeBOC) 

since almost 20 years ago, they still need to refer to the other authorities and prepare other 

required support paper-based documents to declare their goods electronically in the Customs. 

According to the PSW CEO, after having the PSW system: “you don't need to submit separate 

copies of documents with each different OGAs”. The entire chain of all import and export trade 

activities is automated on the PSW, which can “greatly eliminate the tedious paperwork 

activities and relieve them of a lot of painful manual workload and duplicate procedures in 

different authorities”, said Mr. Amer. Mr. Hussain gives an example from the Department of 

Plant Protection that traders used to prepare the needed fee to file an application 3 to 4 days 

before by queuing outside of the bank and rushing to different departments. Then if there is 

any small mistake on the permit issued by the department causing manual careless, he needs to 

wait more days to get the correct permit. But all these things are eliminated by submit option 

in PSW computerized system.  So, all the four-day activities that came here shifted into a 

maximum 4-minute activity. Consequently, this useful system made Mr. Hussain very 

confident about the adoption.  

PSW is a tremendous help for brokers and traders who need to send in the application. Mr. 

Khalid is a Customs agent, who must go from one to other governmental agencies to obtain 

different permits and certificates to be able to declare their goods in Customs when PSW does 

not exist, which means spending lots of time, cost and energy to prepare the required documents 

for every single import or export shipment. The same situation happened with Mr. Farhad: “the 

problem that I'm currently facing as a trader is that I have to go and reach out to different 

departments to get my certification to get the documentation stuff.” In the situation analysis 
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performed by Mr. Javad, the Domain Officer in PSW, and his team have identified that the 

shipping agent used to get 59 different copies of documents to multiple different agencies in 

the event of a vessel call. This means Customs agents like Mr. Khalid must visit various 

departments numerous times before submitting all the required documents to Customs, and not 

every visit yielded results.  

Different departments would use what Mr. Khalid called “delay tactics” to make his visit 

fruitless. Various departments' responsible persons regularly come up with bizarre excuses not 

to work and ask him to return in a few days or a week. For Mr. Khalid's work, such delays are 

extremely troublesome. From his tone during the interview, we can hear the paper-based 

manual system he's had enough of. And this is just one of the cases that show how heavy and 

challenging the work was before for Customs agents. Mr. Khalid said:  

“We are the people suffering the most during traditional paper-based 

process…We sometimes must pay a bribe to get the required permits, and it 

took time as well”.   

After adopting PSW, he thinks it is a “much faster process”, as traders do not need to go to a 

separate domain of every other organization physically. There would be less chance that 

corruption would happen with less human interaction. Now they just need to log on to their 

domain, and then they can send specific requests in the PSW system.  

Mr. Hussain also thinks the automated PSW helps him visualize documents, increases 

authenticity, and reduces his exposure to forged documents as he was previously working on 

paper, thus reducing manual labor while improving the quality of work. From the OGAs and 

custom office side, they are the ones who issue and approve the document, certificates, and 

permits; PSW helps them tremendously with the authenticity of the document they receive.  

Interviewees described this system, PSW, as “unique”, “smooth process”, “advanced”, “fast 

process”, “no-hassle”, etc. Clearly, they realised the benefits of this adoption and all perceived 

PSW as useful. But according to their own personal experience and what they have observed 

from other colleagues. There were some aspects negatively affected individual “perceived 

usefulness”. 

At the beginning stage of implementation of PSW, only when a precondition, awareness, is met 

will an individual perceive that PSW is useful. The interviewees we interviewed are all 

department heads or veteran participants in the PSW project, so they mastered SW's knowledge 

and applications after they launched the PSW concept in 2017. But in the current large-scale, 

general adoption stage, they found that not everyone is aware of innovation. Mr. Javad thinks 

that when they(users) have insufficient knowledge about the innovation, they are less likely to 

find the system useful. In such a situation, the leadership of PSW company, Customs and OGAs 

are vigorously teaching and educating employees and traders to arouse the innovation 
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awareness inside of them and eventually speed up the process of discovering that PSW is useful. 

The value of PSW exists, but it is necessary to give users a certain amount of education so that 

users can discover this value of usefulness. According to Mr. Javad, “It took me a lot of time 

and effort to convince them (traders) that an IT-based system would be a game-changer for all 

of them.” So, whenever Customs officers interacted with different stakeholders, they would 

spend a lot of time teaching and convincing them about the usefulness of the PSW.  

Individual adoption attitude of PSW was not as expected even after users grasped what it is and 

the performance benefits it can provide in their daily work. The reason behind this seemingly 

puzzling confusion was explained in the next chapter, “perceived ease of use”. 

4.1.2 Perceived ease of use  

Perceived ease of use is ‘the degree to which a person believes that using a particular system 

would be free of effort (Davis, 1989:320) 

The PSW project team and lead agency, Customs, realized the importance of making PSW easy 

to use for users initially. According to Mr. Javad, they had taken stakeholders' requirements, 

and information on business process reengineering for the purpose of building the system 

would have a good user acceptance level. Ms. Zeinab and Mr. Abul remembered that the lead 

agency and software design team were constantly connected with different stakeholders and 

held seminars to find out what was missing. What is not understandable then perfect the system, 

making it more user-centric and easy to use for every user. Mr. Khalid recalled: “Different 

organizations are being called, and their input has been taken into consideration as well…For 

our benefit to be displayed on the (PSW).” 

Apart from actively getting feedback from users, Mr. Javad said they approach this problem 

also in a technical way, “we are testing their user experience by recording their screens. We see 

how they are navigating while performing their jobs”. In addition, the system is not built from 

nothing. For some automated organisations that had their own system before, such as Customs 

and banks, this PSW is an upgrade and integration for their old system. So, they are really 

familiar with the system and used to its usage. PSW to them is a “much-upgraded version (of 

their system) with good graphics, better tabs, and better monitoring”, according to Mr. 

Muhammad, the bank representative.  

In the context of Pakistan, an important aspect was raised from the interview with Mr. Amer. 

“Although they have been improving PSW’s user interface, making it more user-friendly, and 

providing more interactive experience to the traders, there are computer literacies in Pakistan.” 

This means no matter how easy the system is for some stakeholders, it is still difficult for those 

who do not even know how to open the computer. Mr. Khan from the animal quarantine 

department expressed: “My senior colleague, they can’t operate the computer.” Consequently, 
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it is the most basic issue that impedes innovation adoption of PSW for the individual. Mr. Amer 

has anticipated this problem would occur; therefore, from the beginning of PSW till now, there 

are comprehensive training plans covering all the aspects related to operating the PSW system. 

Using the department of plant protection as an example, the PSW software development team 

reached out to Mr. Hussian and constantly updated his skill set for operating PSW; then, as the 

head of the department, he took the initiative to use what he learned to teach his colleagues, 

subordinates and traders by sitting with them face to face, hands-on education.  

“They (PSW) are handholding to the stakeholders, for educating in order, 

to bring up their understanding to the mark. ” By Mr. Muhammad 

They called this ladder-type teaching plan “trainers to trainers”. Full coverage of online and 

offline education happens every day, according to Mr. Farhad and Customs also established 

helpline support working 24/7. 

“They can find relative online training courses, online quizzes, interactive 

videos, user guides. All of these changes would be available on our 

websites.” By Mr. Amer  

The most basic hurdles to their use of technology, "cannot use the computer," have been 

overcome with the help of extensive education for users. Since the end-user has been included 

in the system design process, all of their requirements have been satisfied. This user-centric 

built system should be very effortless to use when coupled with a variety of skill-enhancing 

seminars. However, despite the fact that individuals believe PSW is useful and easy to use, they 

continue to resist adoption. We believe some individual characteristics prohibit individuals 

from adopting. The next chapter will reveal more on this factor. 

4.1.3  Perceived behavioral control 

Perceived behavioral control introduced by Ajzen (1988) as a determinant of both behavioral 

intention and of the behavior itself. 

The TAM framework lacks acknowledgement of individual differences (Agarwal & Prasad, 

1999). As a result, we include the TPB framework as the analysis component to see how they 

influence their attitude and intention toward technology, influencing PSW acceptance. We have 

collected three themes that we believe can help answer the research question based on the 

information mentioned numerous times in the interview, “afraid to change”, “attitude to 

corruption”, and “personal power loss”. We asked questions about what challenges you faced 

when adopting PSW at the individual level. Respondents' first responses were primarily 

because of change, “afraid to change”, “reluctant to change”, and “they do not know what this 

change will bring to their job”. 
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“There is a huge cultural change…there may be some individual difficulty 

to adopt that change.” By Mr. Amer 

The change every interviewee mentioned is about the change related to how they proceed with 

their daily operation. The business process has changed. Mr. Amer thought the ‘resistance to 

change’ mindset makes the adoption of this technology difficult, and he explained the reason 

why people resist change is because they do not have enough knowledge or information; they 

don't understand what is going to be the impact on their current way of living. The disruptive 

change makes people feel they lose control of their behavior and generate negative feelings 

like anxiety, fear, pain, and insecurity.  

“Every person is very reluctant to obtain a new system... it's a human 

behavior” By Mr. Hussain 

Ms. Zeinab also considered this mentality of refusing to change is related to mindset, and 

psychology. She thought it is just human behavior that is resistant to change, to lose control 

generally even if the change is better for their efficiency and for their business. In addition to 

the change in business routine, several interviewees mentioned how big the change is also 

related to adoption. “It has been more than 15 years has passed since the Customs have changed 

from manual to computerized.” Said Mr. Khalid, so they are really used to working in front of 

the computer every day. Ms. Zeinab supported this point of view, and she thought computer 

work is routinized in her daily work. Surprisingly, several participants mentioned that the Covid 

pandemic actually helped them to adapt to the online working environment. So, when they 

started implementing PSW at the beginning of 2022, the change in working routine was 

reduced. However, for certain OGAs, their workers have worked the same old way for over 

decades. It is terrifying for them when  

“There will be nobody visiting them in the office anymore, and they are 

used to meeting 20-30 people per day in the office.” By Mr. Amer 

At the same time, apart from the common human psyche reason of being “afraid of change” 

and not wanting to leave the comfort zone, Mr. Amer first revealed the hidden reason why 

OGAs are so concerned that “nobody will visit you in the office”. He thought: 

“Now the people(traders) will not come to them (OGAs, Customs). There 

will be no power for them; this is what people actually love to have it that 

once people came, they would feel like the KING, they like to be the Boss, 

but now what we are doing is that we're asking you to do the work on the 

computer.” 

The trader and the PSW project team proved this standpoint of “power loss”. Mr. Khalid 

constantly suffered from other departments’ power playing; as we mentioned before, he got 
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rejected by OGAs by bizarre excuses, demonstrating that OGAs’ responsible person is showing 

off their power. He needs to make them feel like kings if he wants proof as quickly as possible. 

Such a power imbalance enrages Mr. Khalid, who has been oppressed for a long time, and he 

raises his voice every time he referenced it during the interview. He refers to this behavior as 

“individual monopolies”. Mr. Farhad and Mr. Javad from the PSW team also observed such 

“individual monopolies” when they tried to reach out and bring OGAs on board the project. 

They have to make OGA people feel like they are in charge and the PSW team is there to serve 

them. It's worth noting that, in comparison to other questions, the two OGA representatives we 

spoke with were unusually sparse in their comments on this issue. They had reservations about 

everything that had to do with power. Even while other stakeholders believed it, neither of them 

mentioned that their fear of change stems from a fear of losing power. This reserve also 

demonstrates that they benefitted from the illicit activity. Many stakeholders would slow or 

resist their adoption due to this loss of control, and as we dive deeper into the topic of personal 

power, more illicit actions emerge.  

Mr. Amer, as the PSW company’s management team member, his responsibility is to coordinate, 

bring all stakeholders on board and start to achieve the goal of PSW, such as trade facilitation. 

Therefore, any action that hinders the trade from being carried out effectively conflicts with 

his purpose. Because he is in a high position and has the government's support, he dares to 

discuss with us a common phenomenon freely and directly in the trade process now, corruption. 

He stressed: 

“of course, there is money involved in it because people are interacting 

with those departments directly…if they are directly going to them, they are 

making money as well. You know the corruption which we usually call.”  

In addition, he also mentioned that corruption also happened on the trader side. When traders 

were asked by any department to pay to bribe to release the certificate, they would go to their 

clients asking for extra fees. But the bribe issue mainly happens on the department side. As Mr. 

Amer presented us with a vivid example of the agriculture department resisting adoption 

because PSW empowers the trader to file a declaration online without taking it to the Plant 

Protection Office. 

“If there is no human interface, then there are fewer chances of 

corruption… corruption is100% 100% definitely the reason for resisting 

changes.” 

Obviously, trader Mr. Khalid has a lot to say on this topic, but when the interview first came 

into contact with this topic, he seemed very resistant and even anxious, but in the end we let 

him open his heart, and he freely expressed his feelings about personal dissatisfaction with 

monopoly, delay tactics, when we asked him why some individuals were so quick to adopt 
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innovation, he gave a very clear answer, because those who adopted quickly were those who 

needed to pay bribes, and those who refused to adopt PSW were who received bribes. When 

two inequities are brought to the same degree of power, the emotions are bound to be extremely 

different. Similar to “power loss”, scarily people extensively mentioned the corruption, OGAs 

and Customs never put them in a position that would direct the conversation remotely related 

to this topic. Personal bribery is certainly prevalent; otherwise, so many departments would not 

have consented to it. When many people refuse to adopt innovation, the organization is likely 

to adopt the same mindset. In the next chapter, we will specifically analyze the difficulties 

when adopting PSW from the organizational level. 

4.2 Organizational PSW adoption difficulties  

To analyze PSW adoption difficulties on the organizational level, we focused on technological, 

organizational, and environmental factors provided by the TOE framework:  

4.2.1 Technological factors  

There are direct and indirect benefits for different parties involved in PSW that can be different 

and in line with the mission and responsibility of each stockholder. During interviews, we could 

hear different viewpoints from different people depending on their role in PSW:  

Perceived direct benefits 

Direct benefits such as facilitation and process re-engineering are more visible results of SW 

implementation that all our interviewees describe. Pakistan Customs has been using an 

automated system (We BOC) for years now. Still, it has its own approach and benefits by using 

this technology, which is more about revenue collection, while SW is more for facilitating 

traders. 

“The difference between the SW and the Customs system is that the 

Customs system is built from the perspective of Customs and thinks about 

revenue security and cargo security. The SW was built with the perspective 

of trader facilitation and aim to cut down processes and make it more 

efficient, fast, and economical for all the users”. By Mr. Amer 

SW aims to facilitate trade by connecting all the involved entities in a single technical platform 

to exchange their data, have access to that and avoid the duplicate process. Most of the 

interviewees, including Mr. Farhad, believe that “the real sense of SW is that to connect the 

different departments and facilitate trade by providing a simple and easy version for the traders, 

specifically the importer and exporter “. The facilitation can be achieved by replacing the 

paper-based process with a computerized system that simplifies the process. Also, eliminating 
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unnecessary and duplicate documents and processing reduces the processing time and 

consequently the associated costs for the traders. According to Mr. Khalid, “PSW is a hassle 

cleaner and hassle-free work as you don't have to get documents printed, they(traders) create a 

file, maintain a documented file folder and therefore it will be much easier for them (traders) 

rather to go on separate domains of every other organization…. I'm quite happy with this 

computerized system as it's paperless works.” Mr. Hussain, an OGA representative, also 

claimed that “after PSW when our certificate communicated online through the system, it has 

reduced our repeated coordination. Still, previously that was as an unnecessary excess exercise, 

which removed by PSW” and “It (PSW) has enhanced our potential, security of the document 

and the visualization “.  

This trade facilitation can be introduced only by automating the business processes related to 

trade in each department, and this cannot be achieved without re-engineering the process and 

involving the change management process. The re-engineering process usually starts with 

collecting information regarding the current process and documents. Mr. Amer said, “we look 

at all the processes; we are looking at how we can cut down those processes to make it more 

efficient, fast and economical for all the users”. This is a joint task done by PSW team members 

and the representative from each stakeholder as it’s essential to have the input and final 

approval from the related stockholder. The output of this inception phase will be a business 

requirement document that is the base for software design and development, followed by a user 

acceptance test (UAT) and Proof of Concept (PoC) after that. Mr. Khan a banker described that 

“a business requirement documents in detail is the most important thing is missing in the bank; 

also, the quality of the UAT should be very good in order to minimize the challenges at the 

later stage when you deploy the software and make it operational”. The idea is to remove any 

redundant manual processes from the trade variance process; PSW team selected four 

government departments for the first phase. They have studied their business processes, and 

they have automated and integrated them. Most of the interviewees claimed that the SW is 

changing many business processes. As an example, as described by Mr. Muhammad and Mr. 

Amer, usually, each agency has its own KYC process before the initiation of a process, meaning 

that the trader must be identified before any application process by submitting a copy of their 

identity documents and this repeat in a different entity. With an SW, all the traders register 

themselves once at the beginning in PSW and their identity can be recognized and approved. 

Therefore, their identity information will be available all the time and to different stakeholders, 

and this step will be eliminated for all the agencies.  

Perceived indirect benefits 

According to our analysis, besides the direct technical benefits that PSW offers, it also provides 

organizations with indirect benefits like competitive advantage, psychological sense of 

ownership, and achievement. One of the promising approaches implemented by the PSW is the 
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involvement of the stakeholders in the inception, design, development, and implementation 

process, which made them believe that PSW belongs to them, despite having PSW company 

and Customs authority as the lead agency.  

“There are multiple stakeholders in this project, so there needs to be a 

sense of ownership. Not only by us (PSW) …but the sense of ownership by 

other trade regulatory bodies and other government departments who are 

equal stakeholders in this project. It is very important because, without 

their support, the project will not be successful” By Ms. Zeinab 

Despite being from different agencies, we had the impression that practically everyone talked 

about PSW as if it were their own project. We found out that this sense of ownership is 

something special about the PSW project. And as Mr. Abdul stated, “if you establish the 

combined ownership, then everyone takes the responsibility feeling that they are part of the 

team… This is the unique part (of PSW)”. 

Another indirect benefit is the competitive advantage for the organizations that can motivate 

them to adopt the technology. 

“Once we (PSW) say that this is going to be a digitized 

process…they(stakeholders) have to fall in line and comply with it. If they 

don't comply, they lose business.” By Mr. Amer  

For example, during PSW system integration with banks, two banks did not want to cooperate. 

The consequence was that they lost business and competitiveness because Customs would no 

longer accept any other paper documents. PSW is the only way to do business from now on. 

Mr. Muhammad understood that different stakeholders must adopt PSW to be able to stay in 

business.  

Technology readiness  

We found out that different departments have different technical competence, “Some are 

technologically at a good level, but some are very low… (some stakeholders) not really familiar 

with this digitalization”, said Mr. Amer. For example, four OGAs selected for the pilot phase 

were completely relying on manual processes and issuing paper-based documents, while others, 

like banks, have been using their own IT systems for years. Mr. Javad explained: “For those 

organizations who had their own homegrown systems, they adopted more quickly than those 

OGA who been provided with the whole brand-new system by PSW”. We also found that 

usually, organizational adoption difficulties happen when that organization does not have the 

proper systems available. The technology readiness difference is obvious; Customs and PSW 

teams need to constantly provide low technical competence organizations with training, system 

and even infrastructure. For instance, according to Mr. Javad, PSW helped the Plant Protection 
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Department with complete infrastructure and training. Therefore, adoption will be more 

challenging for organizations that lack technological readiness. 

4.2.2  Organizational factors 

Since we directly analyzed the technological factors in an organization, let us look at how 

organizational-level resources, culture, and support factors affect organizational adoption. 

Organizational resources 

The first factor we considered is organizational factors; governance, financial, HR and 

infrastructure are the prominent aspects that we took into consideration at the organizational 

level. The governance of the PSW seems well thought out, the Customs authority is the lead 

agency, and the PSW company is the operating agency. PSW is state-owned but registered as 

a company, so it is neither 100% private nor 100% public. According to Mr. Amer, “this makes 

it unique in a way that it has neither the bureaucratic atmosphere of a public company nor a 

profit base of a private company that causes other entities resistance to corporate with it”. The 

company has a full-fledged team and officers, including the development team, business 

analysts and people from OGAs who are based in PSW and working closely with the PSW 

team while they are a single point of contact with their organization. “OGAs have their own 

organizational structure, but when it comes to coordination and collaboration with PSW, the 

communication channel and the working process is clear, and the priorities for bringing the 

OGA onboard is set, which started the banks”, as Mr. Abdul said.  

In terms of financial resources, it seems that different organizations are struggling with that 

from different points of view. PSW company had the promises for its budget allocations from 

the Pakistan government and other donors such as ADB and DFID. But according to Mr. Amer, 

only Pakistan Customs and the government provided them with some funds that are enough 

only for daily operations. They can’t have parallel project development or develop the 

fundamental infrastructure such as data centers or office buildings. Some OGAs also have 

budget issues for procuring the required hardware and connectivity or even hiring IT officers 

to develop, support, and maintain their IT systems development. As an example, according to 

Mr. Javad “PSW offered them hardware available like laptops, computers or networking 

equipment”. 

There is a shortage of skilled IT experts in different organizations in terms of required human 

resources. OGAs do not have IT experts to support their IT service needs. Mr. Hussain claims 

that they don’t have IT offers in their small offices and no budget to hire new officers, and in 

some cases, PSW company had to support them by providing IT experts for the initial stage. 

PSW company also has some challenges for skilled IT professionals. According to Mr. 

Muhammad, there is a high demand for IT experts in the Pakistan market and it’s difficult to 
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hire skilled ones and keep them in the company for a long time.  

In terms of the required infrastructure, some OGA like Customs, banks, traders, or transport 

companies have proper infrastructure as they have been automated for years now. However, 

some OGAs lack IT infrastructure, including IT systems, hardware, and connectivity, as Mr. 

Abdul said. Those OGA that have been doing their process fully on paper and plan to get 

onboard with PSW are using PSW software to issue the required permits electronically. 

According to Mr. Abdul, he hopes they can move toward a digital environment for their internal 

processes soon. 

“Several agencies do not have any IT infrastructure at their end, so we 

(PSW) offered them to use our software at their end…... The first five 

government departments that are part of phase one, we have procured 

laptops and desktops and printers as an incentive, but we will not be 

providing that to the other government departments” By Mr. Amer 

Organizational culture and support 

Inter-agency coordination & collaboration, organizational culture and support are the 

prominent aspects we considered. Within the PSW, there are numerous stakeholders. Therefore 

inter-agency communication should happen all the time. But all the communication between 

stakeholders is done through PSW. 

“We (OGAs) are now just cooperating with PSW and PSW is responding to 

all simultaneously. Our central point is now PSW.” By Mr. Hussain 

From the PSW point of view, they need to coordinate and collaborate among 77 trade regulatory 

entities and the lead agency (Customs). This centralized project management made agencies' 

collaboration with each other’s very rare. According to them, they are very happy about that as 

they don’t have to go through bureaucracy again. However, PSW’s competence in stakeholder 

management would directly affect different organizations’ readiness. 

Organizational culture is also a factor brought up by many participants, saying that their 

different cultures in different types of organizations. For example, Customs is not built to 

facilitate trade, and their culture has more control over the trade. In contrast, the Ministry of 

Commerce, whose mandate is trade facilitation, wants to keep everything relaxed.  

I think there is an organisational culture that inhibits the adoption of new 

technologies and new processes.” By Mr. Amer 

Public sector organizations work in a very bureaucratic way, private sector organizations 

operate corporately, and these conflicting cultures cause a lot of difficulties. In the case of the 

Department of Plant Protection, they used bureaucratic delays not to activate the system on 
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time because somebody in the senior position had different thoughts. This also indicates how 

top management’s attitude toward innovation will have a heavy impact on technology adoption.  

“Different people have different mindsets; different people have different 

skill sets. So, the same way departments behave.”  By Mr. Farhad 

4.2.3  Environmental factors 

Environmental factors are the most macro influences; it refers to the influence of industry, 

government, and international situations on innovation adoption (Baker, 2011). In this study, 

we have identified three related themes: government regulation, perceived government 

pressure, and technology support infrastructure. 

Government regulation 

The legal framework of SW project in any country is crucial, as Mr. Amer said, because it can 

be seen as the foundation of PSW, where the lead agency and operational agency designate and 

the legal framework of the project, including roles and responsibility an obligation of different 

stakeholders. 

“There is this law called the Pakistan Single Window Act which provides 

the governance and legal framework, and under that law, the SW company 

is notified as to the operating entity and how that helps us doing our work 

is that when we reach out to other stakeholders, Customs, other 

government agencies, we have this legal force of law behind us.” By Mr. 

Amer   

This law helps the PSW team to make sure that OGAs join and collaborate with the project, 

and in case of any lack of collaboration from any OGA’s side, there will be serious 

consequences, according to Mr. Khalid. Ms. Zeinab, Mr. Javad, Mr. Farhad and Mr. Amer 

believe that the PSW act makes the PSW unique. It is the key solution for solving the issue of 

interagency corporation and collaboration. We could easily understand their strong feelings 

when describing this PSW act and some of them repeated that several times when describing 

the amount of support they have for the project. As part of this legal framework, there is a 

governing council headed by the minister of finance that has three main responsibilities, it is 

responsible first for providing an interface to intervene and give the decision when there's a 

conflict between the SW and other government agencies, second for supervision of the SW 

system and the 3rd is to do the performance management. For example, according to Mr. Javad, 

if some OGAs do not implement risk management or do not follow the re-engineering process 

guidelines, the governing council can take legal action. Mr. Amer claimed that “not having a 

robust legal framework can be one of the reasons that SW project fails in some countries”. Ms. 
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Zeinab also mentioned that the solid legislative background of PSW is good legal support, and 

“other government agencies are bound to assist us in the development and implementation 

phase”.  

Perceived government pressure 

Most of the interviewees mentioned that the government and ministry of finance have full 

political support for PSW. This political support is initiated from the WTO mandate, which has 

a deadline for PSW implementation. If Pakistan misses that deadline, there will be 

consequences for Pakistan's membership in WTO. According to Mr. Amer, “we have been 

lucky in the sense that the basic push for the SW program came from our international 

commitment”. It is also essential to know that if PSW company missed their targets for three 

years, then the government can decide to change the operating entity and the lead agency and 

give it to the Ministry of Commerce; as Mr. Amer mentioned, this can prove that how the 

government is supporting PSW and have no tolerance about that. Mr. Abdul said that if there 

is even any minor issue, it can go to the highest level, and the CEO will be involved in it. Mr. 

Khalid, as a trader, feels powerful support saying that “the government and the Customs have 

introduced it themselves, so it's there. their objective to have it implemented, and it's a green 

signal. Everyone on it and everyone wants to get on board with it”. 

Government support and pressure look key factors for PSW implementation. We could feel the 

confidence in PSW implementation when most interviewees talked about the government's 

willingness for PSW implementation.  

Either they like it or not, the PSW will be implemented, Either by hook or 

crook”, Mr. Khalid (Customs agent)  

Mr. Khalid also elaborated that “if their (OGA) kickbacks change, their margins and their all 

will be disturbed, they can try to resist, but the government is on board on this now”.  As an 

example, Mr. Amer explained about the time that Customs had a delay in rolling out the liquid 

information portal, which has been “in compliance with the World Trade Organization Trade 

Facilitation Agreement, Article 1.2” the issue was raised, and the minister of finance got 

involved. As a result, Customs agreed to hand over the We BOC system to PSW. Now “PSW 

is also responsible for WE BOC, development, and maintenance, which has really helped them 

meet at pipeline”.  Mr. Hussain also mentioned that the “federal Secretary and minister, they 

are pressing hard for its (PSW) interpretation, implementation, and integration. The 

government pressure is even worth for traders and Customs agents as if they want to do export 

or import which is their main business, they must be on board into the PSW, they have no other 

choice and they will be out of business if they do not adopt, Mr. Muhammad and Mr. Abdul 

both mentioned.  

 Technology support resources 
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The last significant environmental factor to consider is the number of resources available in the 

industry, or perhaps the entire country because PSW is a national project. We can see the 

increased effect by the lack of technological resources in Pakistan; as Mr. Amer explained PSW 

project team is helping OGAs with human resources and infrastructure, but it cannot last all 

the time, “they need to stand on their own feet or ask the government for support… There are 

no such provisions for budget allocation to the Internet connections for other official 

assignments.”  

“I don't think that there would be enough resources available in the 

Pakistani market in terms of IT resources.” By Mr. Amer 

High-speed internet infrastructure is not very widespread in Pakistan. For some OGAs’ offices, 

there are not even internet connections, but Mr. Hussain expressed his frustration about not 

having enough technological support infrastructure, and the government is not yet acting. 

“Our higher management shall play their active role to facilitate all the 

outpost head office with high-speed Internet connections; you may say that 

they (the government) should play their role. But still, it does not appear...” 

In addition to insufficient network infrastructure, there is a significant gap in the skilled 

technical workforce in Pakistan. Different stakeholders feel a nationwide lack of technical 

human resources. Mr. Javad, when he tried to build PSW technical team, he found they do not 

have technical guys readily available in the market. 

4.3 SM helps adoption in PSW 

The relevance of the PSW project team in the implementation of this project, the adoption of 

technology, and the series of efforts they have made can be seen in the chapters addressed 

above. We concluded that a theme exists based on the interviewer's attitude and tone when 

discussing PSW’s stakeholder management (SM). Here we show more clearly what the PSW 

project team did efficiently in the SM in this project. Apart from the PSW project team, we 

have interviewed four different stakeholders, OGA, bank, trader, and Customs, involved in this 

project. And all of them experienced an excellent stakeholder management approach from the 

PSW project team. PSW identified different stakeholders' needs and interests and then 

approached them differently. For example, they have worked with the lead agency, Customs, 

and identified them as strategic partners. According to Mr. Amer and Ms. Zeinab, PSW and 

Custom had close collaboration from the beginning, and they had come up with a lot of schemes 

to facilitate adoption difficulties. At the same time, PSW identified four OGAs and Banks as 

‘pilot’ primary stakeholders and engaged them constantly from the beginning of the project 

because they played important roles in issuing documents. As for the trader, they have been 

involved the most in designing the PSW system, since they will be the largest end-user. Mr. 



59 

 

Farhad knew the user-centric design could make PSW easy to use. According to different 

stakeholders’ specific requests, PSW provided them with technical infrastructure, training 

sessions, display interface and IT human resources support. With PSW’s effective SM, Mr. 

Khalid expressed: “I’m very satisfied with their (PSW’s) approach.” In addition, PSW’s SM 

approach also mitigates a lot of conflicting interests and ineffective communication among 

stakeholders. Mr. Khan said: “we don't have to find somewhere else (other stakeholders); 

everything will be provided by (PSW)”. The effective SM of the PSW alleviates or avoids 

many problems, thereby allowing stakeholders to adopt new technology more efficiently and 

easily. 

4.4 Scarce awareness of Blockchain 

Regarding BC technology, four of the interviewees were familiar with the concept and had 

already thought about its potential and applicability. One of the applicability is to use BC 

technology for data exchange between the countries while making cross-border trade, as it can 

assure the integrity, immutability, and trustworthiness of the trade data sent and received by 

both parties, and data tracking would be easier and possible. Mr. Abdul mentioned that BC 

technology could be very useful when it comes to the issue of fraud documents, especially for 

the documents such as shipping documents, bills of lading, country of origin certificates, or 

standard certificates, which PSW is receiving from other countries or agencies out of Pakistan. 

Mr. Farhad mentioned that BC technology is perfect, for instance, data exchange between 

countries, “for example, Pakistan and Netherland can send export and import data to each other 

via BC instantly, so both parties can have the data in advance and can be sure that the 

information is not forged, for example, traders cannot change the invoice to do under invoice”. 

Mr. Farhad thinks that it does not make sense to use it inside the country, but others believe 

that it can be used for PSW, either for some part of that or the entire PSW to implement a 

decentralized PSW. Mr. Javad said that it has the potential to be used for port community 

system development, and Mr. Muhammad believes that BC technology is beneficial for their 

software development because data security and traceability can be assured. Mr. Javad also 

believes that using a smart contract in PSW can be very useful when two parties are doing trade 

and there is a need for a third party to be involved.  

The important point is that all the interviewees familiar with the BC concept said that there is 

a lack of skilled IT expert to develop the required software using BC. Second, other 

stakeholders have no resources to act as a node and adopt this technology.  

“That's going to be a little bit more difficult because I don't think that there 

would be enough resources available in the Pakistani market in terms of IT 

resources”. By Mr. Amer 
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Mr. Farhad mentioned that “it is too early for us to go for that”, and Mr. Muhammad, believes 

that BC technology can be very helpful. Still, it is tough to find IT people in Pakistan skilled 

in BC technology, and it is not the right time to use it as their priority now is to make the PSW 

software fully operational.    

PSW already have an MOU with the trade-lens project. Trad-lens is implemented jointly by 

IBM and Maersk to digitize the global supply chain, especially global transport. Mr. Amer 

mentioned that they are at the very initial stage, and they just started the discussion with the 

software development team to see how they can begin their collaboration. PSW also signed 

another MOU with China's SW to exchange data. Still, PSW also planned to get technical 

support on BC from them, but he also believed that such a BC system needs to be implemented 

globally and by the collaboration of different countries and international agencies. So, in 

general, Pakistan does not look to be ready for BC technology yet.  
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5 Discussion 

In this chapter, we use chosen theoretical frameworks TAM/TPB and TOE, and analysis results 

to debate and answer research questions. 

RQ1: What are the innovation adoption challenges of trade single-window in developing 

country? 

RQ2: How can the adoption of SW in a developing country be improved on the organizational 

level and individual level? 

RQ3: How can Blockchain facilitate and be applicable for Single Window adoption in 

developing countries? 

5.1 Innovation adoption challenges 

Here we identify some challenges we found in empirical data and discuss them with current 

literature. The purpose is to address RQ1: what are the innovation adoption challenges of trade 

single-window in developing country? And present what validates and what brings a new 

perspective to current theories. 

5.1.1  Perceived usefulness & Perceived ease of use 

The PSW system dramatically reduces time, human resources, and resources by eliminating 

tedious paperwork and relieving many painful manual workloads and repetitive procedures in 

different departments. It also reduced the risk of human error, reduced the risk of each 

department encountering forged documents, almost eliminated the possibility of taking bribes 

and increased trust between departments. As a result, PSW stakeholders should consider it to 

be very useful. However, we found that individual users feel that this innovation is inconvenient 

to use, which greatly impacts whether they think this innovation is useful or not. Perceived 

ease of use affects the outcome of perceived usefulness (Holden & Karsh, 2010). According to 

the interviewees, the PSW system is user-friendly and user-centred since all stakeholders' 

requests, considerations, and suggestions were addressed and satisfied throughout the software 

design and development process. Managing huge projects is made more difficult by a wide 

range of private and public stakeholders with varying professions and experience, as well as 

varying levels and types of interests (Yang, et al., 2009). Project managers in PSW teams, on 

the other hand, deploy successful SM tactics (Mok, et al., 2015), like accommodating the 

differing perspectives, increasing intra-stakeholder communication, and clarifying their 

expectations (Freeman, 1984; Mitchell et al., 1997) to resolve stakeholder issues quite 

successfully. Three critical key factors of SM’s success- social responsibility, timely 
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communication, and information input identified by Yang et al. (2010) were reflected in PSW’s 

SM. PM also isolated the most essential and influential stakeholders, end-users, to meet their 

needs, securing stakeholder management success (Karlsen, 2002). So PSW is supposed to be 

viewed as very easy to use, but what affected stakeholders’ view on that? We found that many 

users of PSW had insufficient knowledge of general IT; nevertheless, PSW.  

5.1.2  The vast influence of perceived behavioral control  

People feel that their behavior is no longer in their control causes them to find the system 

difficult to operate. Although they theoretically think the system is useful, practically, it is 

useless. Individual perceptions affect their attitude, then acceptance eventually affects actual 

use (Holden & Karsh, 2010) of PSW, and they are related to perceived behavioral control. 

Respondents felt that switching from person-to-person communication to working with 

unfamiliar computer interfaces reduced their control over their original work. This personality 

factor influences how quickly and effectively an individual adopts and embraces innovation 

(Straub, 2009). According to Venkatraman (1991), perceived usefulness is tied to individual 

attitude, with 'afraid of change' being a negative attitude in our case. In PSW, their low 

computer skills generate their lack of awareness. Many stakeholders are challenged not to start 

from the adoption system but an open computer. Technologically immature people will 

encounter more barriers and less control when adopting innovation (Baker, 2011). Computer 

skills have been found to be vital in the eventual success of information systems (Zmud, 1979). 

Individual perception, their own attitude towards losing control, and how receptive they are to 

innovation were determined to be the most critical elements influencing individual adoption of 

PSW (Straub, 2009). 

We discovered two other control factors in Pakistan that are rarely highlighted in any SW best 

practices, namely power loss and corruption. One case study on Madagascar found Customs 

service, Customs agents both reluctant to change because the old system would bring steady 

revenue under the table (Tsen, 2011). The same situation happened in PSW; people were 

hesitant to adopt it because the previous system made them feel like emperors in control of 

everything and provided them with more illicit income. Because SW eradicates corruption 

largely (Widdowson, et al., 2019), many beneficiaries in the original kickback interest chain 

have lost. Furthermore, the powers have vanished, and they no longer have control over the 

illicit interest chain. They perceive as if they do not have any power and this behavior is not 

under their authority when they use the SW system (Montano & Kasprzyk, 2015). Naturally, 

stakeholders who oppose bribery and oppression are eager to adopt PSW because they feel 

using PSW makes it easy to perform intended behavior, which is effective and clean trade 

(Montano & Kasprzyk, 2015). However, bribery by top-level executives frequently leads to 

corruption normalized throughout the organization, and the “culture of corruption” (Ashforth 
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and Anand, 2003) is hostile to innovation, resulting in a more challenging adoption context. 

However, one of the SW objectives is to eliminate corruption and discretion (Tsen, 2011). To 

accelerate this adoption and combat corrupt traditions, there must be external influences with 

more authority than the old bureaucracy.  

5.1.3  Lack of Resources 

The organizational factors related to the TOE model focus on the organization’s resources and 

infrastructure required for the technology adoption (Baker, 2011). Organizations in developing 

countries do not have proper ICT infrastructure. There is a need to place more emphasis on 

establishing the required ICT infrastructure before starting technology adoption and diffusion 

(Dasgupta et al., 1999). The ICT infrastructure needed for PSW includes IT expertise resources, 

supporting software systems, and infrastructures that contribute to organizational, and technical 

readiness (Zhu, et al., 2006), which is crucial in the successful adoption of PSW. We have found 

that there is a lack of ICT resources in many organizations involved in PSW, the whole industry 

and the remote areas of Pakistan, which makes the PSW adoption challenging (Hameed, et al., 

2012). Some OGAs like banks or Customs authorities have proper ICT infrastructures such as 

automated systems, IT experts, connectivity, and hardware systems as they have started 

technology adoption much earlier. Hence, they have better technical readiness (Kuan & Chau, 

2001). Among 77 different stakeholders involved in PSW, most of them do not have proper 

ICT resources. They are still using manual paper-based processes and have no automated 

system that helps their technological readiness for PSW adoption (Hameed, et al., 2012). The 

first five OGAs selected for the pilot phase of PSW have no ICT resources at all, so there was 

no use in PSW adoption for them as perceived benefits could not be captured (Kuan & Chau, 

2001). Even PSW company has some issues finding skilled IT experts who have good 

knowledge and experience in the advanced ICT technologies to work in the development team. 

Although a lack of resources among different PSW stakeholders can slow down its adoption, 

according to the PSW team, PSW adoption can improve the technological readiness of the OGA 

to some extent (Abeywickrama, 2015). Some of the OGA already approached the Ministry of 

IT and planned to move toward a fully digitalized organization.  

5.1.4  Top management resistance  

Organizational support is determined by knowing that if the top management supports new 

technologies, appreciates the related efforts for its adoption, and supports them by providing 

training and the required advice for system development and operation (DeLone & McLean, 

1992). This organizational support is crucial for PSW. A lack of management support among 

different stakeholders can have a negative impact on PSW adoption and the efficiency of the 

employees (Davis, 1989; Fornell, 1982). In opposite, misinformation by management 

originated from monetary incentives and led to adoption resistance (Aktin et el., 2017). We 
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have understood from one of the interviewees that the administration of an OGA is resisting 

PSW adoption because he thinks that he will not be able to get bribes from traders when PSW 

adopt. Therefore, he did not support PSW implementation and gave misinformation to his 

employee about the usefulness of PSW. Management support includes organizational resource 

allocation such as budget, HR, governance, and infrastructure is a crucial factor. Still, it cannot 

improve the organizational culture toward technology adoption if the management does not 

motivate the employee toward that (Abeywickrama, 2015). In contrast to the supportive 

managers, there are other groups, who usually follow the old-style management style, are rigid 

to the change and do not have IT knowledge; they create hostile organizational culture 

(Abeywickrama, 2015). One of the OGA managers was not open to PSW adoption and 

implementation as he was not a fan of IT technology, and he was rigid to any change in its old-

style paper base organizational process. 

5.2 Adoption improvement from the organizational and 

individual level 

Once we addressed the adoption challenges in RQ1, we then design solutions based on the 

difficulties to boost adoption performance at the individual and organizational level. The many 

approaches to increase adoption performance are outlined below to address RQ2: How can the 

adoption of SW in a developing country be improved on the organizational level and individual 

level? 

5.2.1  User-centric design, arouse awareness, intensive education 

The individual-level challenges we identified are mainly related to three reasons: 1. Perceived 

useless due to lack of information about PSW. 2. Perceived difficult to use due to lack of 

computer skills. 3. Perceived loss behavioral control due to afraid to change, power loss, and 

corruption favoritism make users resist adoption. In the following, we provide suggestions for 

individual-level adopting improvement. 

Only after Individuals learn enough about the features of innovation can they develop attitudes 

toward innovation in order to make decisions and suggest innovation for adoption or rejection 

(Gopalakrishnan and Damanpour, 1997). In PSW, we found evidence that supports this theory. 

Stakeholders cannot make decisions until they learn the benefits brought by the PSW system. 

Additionally, misinformation about the merit of the technology would lead to resistance to 

adoption (Atkin, et al., 2017). So, it is essential for people in charge, project managers, 

organization management, and system development teams, to inform correct PSW information 

and raise awareness among users (Roger, 1995). The PSW project team deals with “perceived 

useless” by providing intensive education through seminars, training, webinars, etc. 

Stakeholders have been informed in detail about how the PSW system can benefit their job 
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performance, and save time and energy for daily work (Davis, 1989). After users perceive 

PSW's usefulness, it would have a lasting impact on individuals' future use of technology. 

(Adams, Nelson, & Todd, 1992; Agarwal & Prasad, 1998; Lippert & Forman, 2005) 

At the beginning of adoption, end-users perceived PSW as very difficult to use because they 

have never contacted IT systems. To tackle the challenges of insufficient computer skills, one 

can acquire them through training (Anandarajan, et al., 2002). User training and computer 

experience are positively related to usage (Gannon, 1994; Grant, 1989). PSW also includes 

computer skills training in their comprehensive training program, assisting employees with 

limited technical skills from the very basic and continuing to provide training until they are 

able to operate the PSW system independently. Moreover, PSW also designed the system to be 

very user-friendly, so combining the training results with the custom-oriented design (Karlsen, 

2002), many users feel that PSW is very effortless to use at the later stage. 

Perceived loss behavior control such as psychological attitudes toward change, fear of power 

loss, and support for corruption were more profound influences on PSW adoption. Knowledge 

dissemination and training could help with psychological attitudes, while the latter two require 

organizational solutions. Individuals’ surroundings, usually organizations, would act as a 

change facilitator contributing to innovation adoption (Straub, 2009). Management decisions 

can promote the adoption of IT innovations (Subramanian and Nilakanta, 1996). Lack of 

organizational support can have a negative impact on employees’ computer efficiency (Davis, 

1989; Fornell, 1982). As a result, to better address the refusal to adopt due to personal traits, 

each organization's management involved in PSW should “de-normalize” corrupt behavior 

(Davis, et al., 2022), motivate employees to use computers (Anandarajan, et al., 2002), and 

eventually build a technology adoption-friendly organizational culture (Tushman and Nadler 

1986). Employee adoption and long-term use can be guaranteed when the attitude of the 

organization's management is encouraging and inclusive of innovation. However, we 

discovered that some organizations' top managements are resistive to the innovation, and the 

solution to this difficulty will be revealed in the 8.2.3-Environmental factor. 

5.2.2  Effective Stakeholder Management 

The organizational-level challenges we found are 1. Scarce organizational resources 2. Low 

technology readiness 3. Top management resistant due to bureaucratic and antiquated 

organizational context. In the following, we provide suggestions for organizational-level 

adoption improvement. 

After embedding awareness of innovation, the organization must have profound technical and 

managerial skills to routinize innovative technologies (Fichman and Kemerer, 1999). Many 

PSW stakeholders lack resources, sufficient funding, and IT experts, cannot afford to acquire 
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such consultants, lack adequate infrastructure, and lack existing systems. A lot of researches 

indicated that slack resources and IT expertise promote adoption (March and Simon 1958; 

Rogers 1995) (Hameed, et al., 2012). The final challenge is more MCP-related; because PSW 

is an MCP, the project's execution determines the adoption process. The engagement of 

numerous stakeholders is destined to make the SM complex and the adoption process more 

challenging than a conventional project (Flyvbjerg, 2014). We think all mentioned 

organizational challenges can be, and some have already been solved by effective SM (Mok, 

et al., 2015) performed by the PSW project team. 

First of all, before the PSW project started, the PSW company studied the best international 

practices and the guideline from UN/CEFACT. The purpose of doing these is to better prepare 

themselves for any problem faced by other countries and avoid some unnecessary issues.  

PSW is socially responsible, communicates timely, and constantly asks for information input. 

They have formulated an effective SM strategy (Mok, et al., 2015) and their systematic SM 

process matches with Karlsen’s (2002) six steps approach in SM, initial planning, identification, 

analysis, communication, action, and follow-up. The project managers in PSW have adequate 

skills and followed the systematic approach, therefore they identified various stakeholder 

interests (Mok, et al., 2015), met stakeholder needs and maximized project value (Bourne and 

Walker, 2005). Therefore, they fulfilled three important vital factors for SM’s success (Yang et 

al., 2010).  

Due to the MCP's complex nature, PSW avoided a big bang approach to reduce the risk of 

extensive planning horizons and intricate interactions (Flyvbjerg, 2006). They identified four 

pilot OGAs responsible for 90% of the trade certificates in Pakistan to bring them on board. 

And then, they started to integrate with banks which are the most unique stakeholder in PSW 

in terms of the number of branches and variety of their IT system. They have created a strategic 

partnership with these critical stakeholders (Martínez-Zarzoso & Chelala, 2020) by letting 

them participate during the system design phase and work directly with PSW as domain 

representatives. In this way, direct benefits related to technology are enhanced, and indirect 

benefits like the sense of achievement, participation, and ownership are also fulfilled 

(Flyvbjerg, 2014). 

Relying on the excellency of PMs competent, they managed to balance the conflict interests of 

public and private agencies very well (Aaltonen & Kujala, 2010). Nevertheless, PSW also acts 

as a saviour for a lack of resource organizations. PSW has provided them with everything 

needed, financial incentives, infrastructures, training, IT human resources, etc., to ensure the 

PSW system's successful implementation and adoption. In fact, all the participants we 

interviewed were satisfied with how the PSW project team handled their requests and apricated 

the help they provided. With the sufficient resources and education in place, organizational 

level adoption difficulties had been lifted (Anandarajan, et al., 2002) by PSW’s successful SM. 
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5.2.3  Overwhelming Environmental Factors  

As we explained, organizational factors such as organizations lack of resources and 

bureaucratic culture slow down PSW implementation and impede its adoption. At the same 

time, we found that environmental factors in Pakistan, such as supervisory environment and 

governmental attitude (Baker, 2011), are very in favor of PSW adoption.  

The first significant environmental factor in mitigating adoption difficulties is a robust legal 

framework (Baker, 2011). The Pakistan government passed an SW Act before the 

implementation started. This act listed approximately 77 distinct regulators and companies, and 

it gave solid legal backing for any PSW-related activity. Government regulation can positively 

impact innovation (Baker, 2011). Apart from the comprehensive and supportive supervisory 

environment, the government constantly gave governmental support and pressure during the 

implementation to ensure PSW’s adoption. Because the stakeholders of the public sector of the 

PSW project are all affiliated with government agencies, the management of various 

organizations has shown strong support for PSW adoption due to perceived benefits from this 

technology and/or perceived pressure from high-level government authorities. This 

management support gradually created a kind of organizational culture (Anandarajan, et al., 

2002) toward computerization in different OGAs, even in those that have not had any 

computerized system or computer infrastructure. This newly developed organizational culture 

and the availability of sufficient computers, connectivity and other IT resources provided by 

PSW company in the workplace motivate the employees to use the computer, increase 

familiarity and be more ready for PSW adoption (Abeywickrama, 2015).  

All participants felt the government's evident presence in the PSW program. Everything that 

impedes successful implementation, as well as organizations that cause problems or delays, are 

subject to severe consequences and even legal liability. The presence of the government in 

PSW is a robust approach to "de-normalize" corruption in organizations (Davis, et al., 2022). 

The government enforces OGAs to increase accountability and transparency (Ashforth and 

Anand, 2003) with the help of PSW to facilitate the trade and make the Customs process more 

transparent and have clean government agencies (Tsen, 2011). Some corrupted OGAs who 

refuse to adopt PSW have no other choice but to follow plans. We can see that their 

organizational resistance cannot resist the implementation under government pressure. This 

demonstrates that environmental forces overpower organizational factors. 

The only challenge in the environment context now is the national-wise lack of technology 

support resources such as financial, internet connectivity and infrastructure for the rural place 

for PSW adoption and expansion in the future. Suppose PSW company wants to assume the 

responsibility for providing ICT infrastructure and system to all 77 OGAs as they did for the 

first four pilots OGAs. In that case, they will need substantial financial support from the 
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government. Finally, we came up with one solution involving the Ministry of Information 

Technology in assisting OGA with technology adoption and giving them the necessary ICT 

resources. The government and the Ministry of Finance can provide more substantial financial 

support to PSW, allowing them to speed up PSW adoption through parallel implementation, 

avoiding project delays, overruns, and benefit deficiencies (Flyvbjerg, 2014). 

5.3 Blockchain solution, a dilemma  

With regards to RQ3 and BC’s potential for improving the SW implementation/adoption, we 

could see that the SW challenges mentioned in the related literature exist in our sample country 

as well (WEF,2019), and BC has the potential to resolve some of these challenges if the 

requirements become available. As mentioned in the literature review, implementing a 

distributed system for SW can be an excellent solution to solve some of the SW challenges, 

such as inter-agency corporation and collaboration issues (WEP, 2019). BC as a distributed 

system can also be a good alternative for that. Any stakeholders in the SW ecosystem can be a 

node, process their documents, and exchange it with other agencies as peer to peer. Considering 

the lack of infrastructure, including HR, software, hardware, and proper connectivity in some 

of the OGA of developing countries, this is not a suitable choice. Even the lead agency in 

developing countries, which is supposed to develop and implement the core system and the 

hyper ledger, do have not the required HR resources, so it’s not possible for them to choose BC 

technology right now. As our interviewees mentioned, the issue of fraud documents and the 

concerns about data trustworthiness and security of data exists, but they believed that by full 

implementation of national SW, this issue could be solved to some extent for the documents 

exchanged between the agencies inside the country as there will be no more paper document 

and some features like Quick Response (QR) code can help them to assure about The 

authenticity of documents. However, the issue of fraudulent documents coming from outside 

the country will exist (ADB, 2020), and BC technology can be a solution. Still, such a solution 

requires the involvement and collaboration of international companies and different countries, 

which will not be possible unless the technology becomes more mature. The necessary 

resources become available globally and specially to developing countries. Such a BC network, 

if implemented, can also help the limited interoperability issue among the national SW. As 

mentioned in some of the literature, especially in the WEP paper, BC technology can be a cost-

efficient solution for inefficient manual processes and the persistence of form. But considering 

the lack of infrastructure and the existence of technology adoption issues in developing 

countries, this technology cannot be a proper solution for them. 

As we discussed, PSW is considered by the government authority as a solution to reduce and 

fight against corruption. Recently, a study by M. Davis (2021) juxtaposes the theory of 

corruption and the concept of BC technology, which concludes that BC technology has some 
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potential to control and govern big organizations and fight corruption if certain conditions are 

met. As PSW and Customs organizations are somehow like the research, the same potential can 

be considered for PSW.  

Considering the lack of awareness and organizational readiness and other technology adoption 

issues, including resource issues in developing countries, this is not the right time for them to 

go for this technology even if they realize its benefits. However, it can be confirmed that BC 

technology is applicable for PSW. For example, interoperability with national SW in other 

countries like China, a BC-based authentication system for all the stakeholders, duty 

reconciliation and fee payment and a BC-based port community system are some of the BC’s 

applicability for PSW.   
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6 Conclusion 

As a result of our data analysis and discussing our research questions, we came up with some 

practical and theoretical conclusions, summarized in this chapter.  

6.1 General overview 

PSW adoption journey that started in 2017 is going on slowly and step by step. The first pilot 

phases are going live one by one, and this giant machine seems to start moving ahead. Although 

the major challenges that the PSW team is facing were expected and they already thought about 

them, these challenges are still slowing down the PSW technology adoption. Both 

organizational and individual challenges made PSW adoption more complex than such a 

complex multi-stockholder project is. At the organizational level, challenges like interagency 

collaboration and coordination issues due to a high number of stakeholders involved; lack of 

ICT infrastructure in most of the agencies; the issue of bureaucratic, paper-based and manual 

document processing; lack of adequate financial resources, both in PSW company and other 

agencies; organizational cultural issues are the major challenges that PSW adoption are facing. 

At the individual level, lack of awareness and reluctance to change because of individual 

mindset or even power loss or corruption are the major challenges that PSW adoption faces.  

So far and in response to these challenges, good support from government and top management 

revealed by developing the PSW act, establishing PSW governing council and PSW company, 

and providing financial support have been the unique solutions to some organizational 

challenges. In addition, increasing awareness and education on PSW for the users, involving 

different people from different entities in the system design and development stage to have 

their input, creating a sense of ownership and gaining their support have been valuable 

solutions to some of the individual adoption challenges. We believe that more governmental 

support, especially on ICT infrastructure and financial resources, can be a great driver at the 

organisational level. In addition, at the individual level, more education and awareness can be 

a good action to improve individual adoption.  

With regards to BC technology, we believe that there are some potentials for using BC for PSW 

that can solve issues such as lack of interoperability at the national and international level (by 

implementing a distributed network), fraud documents issue and data security chalenge (by 

bringing more transparency and traceability). Using BC for PSW is feasible only if required 

resources and infrastructure become available, which seems not to be available right now. So, 

we can recommend that PSW company can start planning and capacity building for BC 

implementation and even using it for modules like the port community system, which is not 

developed yet, so in a year or two, they can benefit from BC technology in PSW. 
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6.2 Implications 

In this section, we go over the various implications that our research has identified. These 

implications largely deal with theoretical, practical, social, and ethical concerns. 

6.2.1  Theoretical Implications 

During the interviews and data analysis stage, we found out that psychological factors such as 

fear, sense of ownership, feeling of power loss and job security exist at the individual level. 

The psychological factor does not fit in any individual model such as TAM or TPB. So, 

considering the role of psychological factors in individual innovation adoption, it is essential 

to include that in individual models and study its effects. When people are facing innovative 

technology that can be useful and easy to use, but from a psychological point of view, they are 

not comfortable with that, they may not adopt that. 

The individual adoption difficulty result indicates that perceived ease of use affects the 

outcome of perceived usefulness, and perceived behavior control strongly influences 

behavioral intention. And the degree of effectiveness between these three factors, perceived 

ease of use, perceived usefulness and perceived behavior control, are different. The theoretical 

framework we developed implicates that study about individual-level adoption should not only 

focus on the factor related to innovation usage itself but also need focus on the intentions that 

are related to people. Our findings confirmed the previous studies' results about external factors 

such as organizational support, familiarity with IT system, available IT infrastructure, 

government support, and sound legal framework, all positively impacting the individual and 

organizational level of adoption. The result generated from MCP and SM settings also aligns 

with what previous researchers found. MCP is meant to be complicated, while effective SM is 

one of the components towards success.  

6.2.2  Practical Implications 

This study gives a view into the implementation and adoption of SW in a developing country, 

which will aid other developing countries in better understanding what is happening and what 

has to be done when deploying and adopting this technology. This study has a lot of practical 

implications because there is complete empirical data on PSW implementation and adoption. 

First of all, adoption promotion at the individual and organizational levels can benefit from 

being imparted with sufficient knowledge and awareness, provide sufficient resources and 

support, create an external environment conducive to innovation, and place certain external 

pressure and support. There is also a vital practical implication that establishing a sound legal 

framework that has a greater impact at the organizational level. According to previous research, 

many developing countries fail to implement SW because they lack targeted, special legislative 
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backing. Therefore, any country that wants to push the adoption of technology innovations, not 

only SW, effectively and efficiently, they should follow the practical implications above. We 

cannot say too much about individual technology adoption because they are subject to a lot of 

external influence in this event, so their adoption decisions do not entirely reflect their own 

adoption process, but we can still state that the external attitudes have a big impact on the 

individual. If you want to help an individual embrace innovation more quickly, start with his 

immediate surroundings.  

This research also suggests the practical applications of SM in MCP. Hire qualified and 

experienced project managers and build a comprehensive and systematic approach to 

stakeholders before the project begins if you want effective SM. It's critical to keep 

stakeholders informed about each other's aims, perspectives, interests, and strength limitations 

during the project execution phase. Communication is the key to any successful SM in MCP. 

These practical implications can be employed in a variety of countries, but implementers 

should make adaptations based on the country's political, economic, and cultural context to 

achieve the best results. 

We believe Pakistan has been very wise and successful in implementing this project so far, and 

their insights can be gained by both developing and developed countries. We also believe that 

PSW can benefit from BC technology to improve PSW adoption if the required resources are 

provided. Some of the BC’s applicability for PSW and SW projects in other developing 

countries are interoperability and data sharing between national SW and agencies, 

authentication of identities, process automation for duty reconciliation and payment, and end-

to-end shipment tracking in the supply chain. Pakistan Port community system that is in the 

system design stage can use BC technology for its development and implementation as a good 

use case as most of the agencies involved in the port community system have a good 

technological readiness and IT-oriented organization.    

6.2.3  Ethical/Societal implications 

SW makes international trade procedures more automated, convenient, and agile. It ultimately 

establishes a trade-friendly country and society, enhances the integrity of various government 

institutions as well as significantly reduces the likelihood of unethical behavior like taking 

bribes. Many firms' computerization, automation, and innovation cultures are accelerated by 

the PSW adoption, which also enhances individuals' ability to embrace new technologies, 

preventing the unethical condition of individual monopoly in the organization. The societal and 

ethical implications that have caught our attention are that the implementation of the project 

and the adoption of technology in Pakistan are too arbitrary. They employ one form of 

oppression to counteract another form of oppression. They occasionally exploit people's fear 

of punishment and concern about losing their job to attain their objectives swiftly. Although 
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this strategy is effective in Pakistan, it is immoral and unethical. Other developing countries 

should not follow this approach. However, because developing countries lack the same level 

of democratic freedom as developed ones, we are concerned about the ethical implication. 

Organizations can achieve more and faster when they are granted so many freedoms, demands, 

and resources from governments. But what would a government led by a different political 

party do with this power? We are highly interested in the PSW future because Pakistan recently 

experienced a coup after conducting all the interviews. 

PSW adoption can positively impact economic, social, and environmental sustainability 

aspects. The trade facilitation caused by PSW adoption can help the country's economic growth 

by reducing the costs associated with cross-border trade and consequently improving the social 

sustainability aspects. Also, more automated processing and less use of paper will have a less 

negative impact on the environment.   

6.3 Self-reflection and Future Research 

This master thesis has been an exciting and challenging study. We had the opportunity to focus 

on the Trade SW from a theoretical and empirical point of view. SW is a multi-stakeholder's 

complex system that needs proper planning and infrastructure to implement. In this study, we 

were limited to only one country as a sample for developing countries and a limited number of 

interviewees, and we had to interview through Zoom. We also could only study the topic using 

the innovation adoption framework, but other frameworks can be used to perform research. We 

examined the impact of the adoption of the SW system in Pakistan. As we found that there are 

more fundamental issues than technological issues on SW adoption, we did not go deep into 

the applicability of BC for SW. We limited the study to some general overview and potential 

of BC technology for SW adoption. During the research, we found other topics and 

methodologies to study, but we could not focus due to our time and resource limitation. Some 

of these topics that can be explored are as follows: 

- BC implementation for SW in developed countries: As discussed in the other 

literature and reached nearly the same conclusion, BC technology has some potential 

to be used for SW and improve its adoption and operation. At the same time, we found 

out that developing countries are not ready for that due to a lack of resources and 

adoption difficulties. Therefore, another study can be initiated and focus on BC 

adoption in resource read countries such as developed countries.  

- Interoperability between national SWs using BC technology: Trade data 

exchange between the countries would be a great value-added to the SW and solve 

duplicated data entry and fraud document issues in the trade documents commonly used 

by both countries. As we discussed, the fraud document issue for the documents 
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received by PSW from outside the country will exist even after PSW is fully adopted. 

Therefore, using BC technology for interoperability between national SW is a potential 

solution and will be an interesting topic to study.   

- Research on SM in MCP: As we discussed, stakeholder management is 

crucial during SW adoption and proper stakeholder management and coordination can 

result in successful implementation and adoption. Therefore, another study can focus 

on stakeholder management’s positive influence and its importance in MCP. 
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Appendix A: The interview guide  

RQ1: what are the innovation adoption challenges of trade single-window in the developing 

country? 

RQ 2: how can the adoption of SW in a developing country be improved on the organizational 

level and individual level? 

RQ3: How can Blockchain facilitate and be applicable for Single Window adoption in developing 

countries? 

 

 Consent: Permission request for recording 

 Face sheet:  

Introduction: Name, Career  

Experience & Role relationship with SW project etc. 

 Part 1:  

A. What stage is implementation in PSW now?  

1. Do you only use SW or hybrid with traditional means now? (Adoption question)  

B. What have changed from Traditional means? (Change management)  

1. Communication? Legal?  

C. What frustrated you personally during the implementation of PSW project?   

1. What do you think is needed for successful implementation?  

a. Potential solutions 

2. According to your experience, what can be improved to help the implementation stage?  

a. Potential solutions  

D. What is unique about implementation PSW (Tips: narrow it down to one country)  

1. Communication? Inter-agency Trust?  

E. Whom do you collaborate with within SW? How do you feel about working with them? (Tips: 

governmental authorities and agencies/ the trading community (Traders, Customs brokers, 

transport agencies, …)  (Recommendation 33))  

1. coordination challenges/ solutions  

2. Trust issue  
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Part 2:  

A. How satisfied are you with the usage of SW? (Scale 1-7) (user acceptance of innovation 

question)  

1. Why?  

B. What do you think is the problem of adoption of this technology (we mean getting used to 

that and using it regularly)?  

1. What Slow down adoption?  

a. New technology?  

C. Can you see some individual adoption difficulties? (TAM/TPB)  

1. Why do you think that is the case?  

D. Can you see some organizational adoption difficulties? (TOE)  

1. Why do you think that is the case?  

a. Organizational readiness? Top management support? IT expertise? Centralization? 

Formalization? Specialization? Resources? Culture? Environmental?  

  

Part 3:  

A. Are you familiar with BC Technology?  

1. What is specific about that? 

B. What do you think about using BC for SW?  

1. Where do you think that it can be helpful?  

 

Follow up questions were asked according to different answers. 
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