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Abstract 
Blockchain technology offers various use cases 

and can be appropriated in different ways. However, 

there is a lack of clarity regarding the performance 

outcomes of blockchain technology at an 

organizational level. We identify performance 

outcomes of blockchain technology and examine how 

task-technology fit, level of adoption, and 

technological, organizational, and environmental 

factors influence these outcomes. Prior literature, 

technology’s specific features, and its use cases 

guided the identification of relevant outcomes, 

including cost reduction, process transparency, and 

business process innovation. We tested the hypotheses 

using the response surface methodology (RSM) 

supplemented by polynomial regression analyses with 

survey data from 419 organizations. The results 

indicate that task-technology fit and adoption stages 

merely show the statistical significance of the outcome 

variables. However, the TOE factors significantly 

influence those outcomes independently and jointly. 

Detailed results and discussions follow.  

 

Keywords: Blockchain technology, task-technology 

fit, IS adoption, Technological, organizational and 

environmental framework, survey. 

1. Introduction  

Blockchain technology has gained significant 

attention in recent years due to its potential to 

revolutionize various industries by providing 

enhanced security, transparency, and efficiency. As 

organizations consider adopting blockchain 

technology, understanding the factors that influence 

successful implementation and subsequent 

organizational outcomes becomes crucial. Blockchain 

technology offers unique features such as 

transparency, immutability, smart contracts, and 

decentralized control, which can address specific 

organizational tasks and challenges (Li et al., 2024). 

Saberi et al. (2019) emphasize that aligning 

blockchain technology with specific tasks and 

organizational needs is crucial and can lead to higher 

assimilation of features, directly leading to better 

performance outcomes. 

In adopting a new technology like blockchain, 

prior studies have found that task-technology fit (TTF) 

plays a pivotal role in driving positive outcomes from 

innovative technologies and their nomological 

network, leading to better performance outcomes. 

When task requirements are aligned with technology 

capabilities, the technology is more useful and easier 

to use, leading to greater acceptance and adoption 

(Heidari et al., 2018). This alignment fosters positive 

user experiences, which, in turn, can drive successful 

implementation and positive organizational outcomes 

(Goodhue & Thompson, 1995). The concept of TTF 

has been examined at the individual level but has been 

extended to enterprise IS, which is the focus of this 

study (Gribbins et al., 2006). Chakravarty et al. (2019) 

found that organizations with a higher TTF were more 

likely to adopt blockchain technology. Adoption is not 

a binary decision but a dynamic process. 

Organizations develop patterns of IS use after its 

initial implementation (Sorgenfrei et al., 2014). Thus, 

the fit between task requirements and blockchain 

capabilities significantly impacts user acceptance, 

perceived usefulness, and overall adoption rates (Wu 

et al., 2016). However, the impact of TTF extends 

beyond adoption and has a direct impact on 

performance outcomes as well (Gribbins et al., 2006). 

Along with considering blockchain adoption and 

its association with TTF, examining the performance 

of blockchain use is also critical because the outcome 

can be the eventual result of blockchain 

implementation. There are three representative 
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outcomes: cost reduction (Saeed et al., 2019), process 

transparency (Morgan et al., 2018), and business 

process innovation (Yu et al., 2016). Cost reduction 

refers to the extent to which blockchain technology 

alleviates market friction, alleviating anything that 

adds costs or delays, such as taxes, regulations, 

bureaucracy, fraud, the involvement of intermediaries, 

and delays in executing contracts. Process 

transparency is the extent to which blockchain 

technology has made transaction process steps and 

their origins accessible to stakeholders. Business 

process innovation is described as creating and 

implementing new processes or major improvements 

in an organization using various strategies and 

technologies. However, limited research examines the 

performance outcomes of blockchain technology at 

the organizational level. Our study addresses this gap. 

We extend the existing knowledge on blockchain 

adoption and performance by examining an expanded 

set of organizational outcomes: cost reduction, process 

transparency, and business process innovation. 

In addition to examining outcomes from the lens 

of task-technology fit and adoption of blockchain 

technology, we incorporated the technological, 

organizational, and environmental (TOE) framework 

concept. The TOE framework is well-known for 

understanding the three aspects of information 

technology adoption surrounding an organization. For 

example, Toufaily, Zalan, and Dhaou (2021) 

employed a case-based approach using the TOE 

framework to identify the obstacles and challenges 

associated with adoption. Their study concluded with 

a framework that not only includes these deterrents 

(push factors) but also considers the socio-economic 

benefits (pull factors) that stakeholders might expect 

from adopting blockchain technology. Similarly, 

Lustenberger et al. (2021) utilized the TOE framework 

to create a blockchain adoption model, examining a 

comprehensive range of factors and discovering 

significant results for six key factors. While prior 

studies have considered three independent aspects of 

TOE that affect a dependent variable, our research 

assumes that these three factors are not solely 

independent but would have interacting effects on the 

dependent variable. For example, the interacting 

technological and organizational aspects might have 

either positive synergistic or non-linear negative 

effects on the dependent variable. Unfortunately, there 

is very little research on such a phenomenon for the 

TOE framework, particularly in the context of 

blockchain research. Accordingly, our research raises 

the following research questions in employing TTF, 

the TOE framework, and blockchain adoption: 

 

RQ1: How do TTF and blockchain adoption influence 

organizational performance outcomes?  

RQ2: What is the impact of TOE factors on 

organizational performance outcomes? 

2. Literature review and hypothesis 

2.1. Taks-technology fit (TTF) 

The concept of Task-Technology Fit (TTF) has its 

roots in the broader field of information systems and 

technology adoption. TTF posits that the fit between a 

task and the supporting technology is critical to its 

adoption and subsequent impact on organizational 

outcomes (Goodhue and Thompson, 1995). 

Specifically, TTF is defined as the “degree of fitness 

between tasks and technology to assist in the 

performance of individual daily tasks and the 

utilization of technology” (Zhao and Bacao, 2020, p. 

3) and the “intensity with which systems match 

interests, suit for fit tasks, and meet requirements” 

(Isaac et al., 2019, p. 116). TTF aims to understand the 

degree of collaboration and the perception of 

alignment between the task/processes and the 

supporting technology (Goodhue and Thompson, 

1995). The theory employs two antecedents: task 

characteristics and technology characteristics, which 

impact TTF and, in turn, influence performance. Task 

characteristics imply any activities or processes, while 

technology characteristics denote technology 

specifications and distinctive features related to tasks. 

TTF then describes the degree of technology 

assistance in completing the tasks (Isaac et al., 2019).  

Unlike conventional IS and IT adoption theories 

(e.g., the Technology Adoption Model), TTF 

emphasizes perceptional changes and relationships 

between tasks and technology. TTF has been 

employed to explain the use of new technologies in 

organizations, mobile commerce, e-learning, and 

digital mass media (Yuan et al., 2016). The main 

premise is that when tasks and technology are aligned, 

organizations are more likely to assimilate the 

technology into business processes. Furthermore, 

higher perceptions of task and technology fit may 

prevent additional expenditure on acquiring 

operational resources. It includes various levels 

ranging from initial implementation to infusion, 

through which an organization engages in extending 

the core features beyond the primary use case. Better 

alignment is likely to encourage the organization to 

progress to higher levels of implementation stages, 

such as assimilation and infusion. In terms of business 

process innovation (BPI), it is achieved if the 

organization has increased task process efficiency, a 

favorable emotional response in using the technology, 
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and improved quality resulting from being well-

aligned in task-technology fit. 

 Blockchain technology operates across business 

networks, showing the impact of fit and technology at 

the network level (Seebacher, Schüritz, and Satzger, 

2021). Roth et al. (2023) have also found that 

blockchain technology enables the digitization of 

federal systems without digital centralization. When 

the characteristics of tasks align well with the 

capabilities of the technology, it leads to increased 

user satisfaction, improved task performance, and 

overall acceptance of the technology (DeLone and 

McLean, 1992). Furthermore, higher levels of 

blockchain technology adoption are likely to lead to 

better performance outcomes. This is based on the 

thesis that higher stages of adoption (such as 

assimilation and infusion) reflect better infusion of 

blockchain technology into organizational processes. 

More expanded and mindful adoption should lead to 

better performance outcomes. Thus, we posit that: 

 

H1: Task-technology fit is positively associated with 

cost reduction (H1a), process transparency (H1b), and 

business process innovation (H1c). 

2.2 Performance outcomes of blockchain 

technology 

The performance outcomes of blockchain 

technology can be evaluated from various 

perspectives. Prior research shows that blockchain 

technology can enable organizations to improve 

operational outcomes, manage risk, enhance economic 

outcomes, improve sustainability outcomes, and 

achieve strategic goals (Mishra et al., 2023). We focus 

on three key elements of organizational performance 

that are strongly relevant to blockchain technology.  

First, prior studies have shown that implementing 

blockchain technology can enable organizations to 

eliminate paperwork and do things with fewer 

resources, thus reducing costs (Roeck et al., 2020). 

The cost reduction measure captures the extent of the 

reduction in costs of carrying out various activities and 

maintaining resources to ensure smooth operations. 

For example, blockchain technology can be a great 

repository for health information, reducing costs by 

removing data intermediaries from the process. The 

technology supports the automatic validation of 

transaction authenticity, thus enabling users to 

generate proof of an unbroken chain of custody on 

transactions.  

 

Second, blockchain technology tracks a product 

from raw materials to placement at the storefront, 

making the related processes transparent for 

organizations engaged in these various processes 

(Manupati et al., 2020). A product can be traced 

through the supply chain, inducing high certainty in 

delivering to customer expectations. Transparency and 

traceability allow the organization to monitor the 

delivery chain while better dealing with recall 

situations. Immutability and tamper-proofing 

capabilities induce integrity in tracing, enabling 

organizations to establish trustless systems. All 

partners in the supply chain can track and add their 

signatures to new information as the product moves 

through the supply chain. Furthermore, collectible 

items can be tagged after sale, and the ownership and 

transfer of ownership can be validated and tracked in 

a decentralized manner through blockchain 

technology. The technology can also provide 

validation of authenticity as a service. Since 

blockchain technology aims to guarantee transaction 

transparency, the adoption and TTF of a blockchain 

system can achieve a higher degree of process 

transparency compared to an existing system. 

Finally, blockchain technology is being put to use 

in support of organizations' strategic goals. 

Blockchain technology is intertwined with strategic 

imperatives to develop new innovative processes, 

products, and services. For example, blockchain 

technology opens up opportunities for embedded 

services with existing products to enhance their value 

or to develop completely new services/processes to 

offer new value propositions to customers. Research 

shows that embedding tracing as a service with the 

actual product enhances the overall value of the 

transaction for the customer (Wang et al., 2021). 

Innovation capability has shown improvement in 

studying the outcomes of blockchain technology 

(Mishra et al., 2023). For example, firms use 

blockchain technology to capture and share 

information on sustainability initiatives such as carbon 

emissions, sustainable sourcing, recycling, and waste 

reduction. This information not only enhances the 

validity of sustainability audits but also opens up 

product branding opportunities based on transparent 

and valid sustainability data (Manupati et al., 2020; 

Bai and Sarkis, 2020). Based on the arguments above, 

we posit two hypotheses: 

 

H2: Blockchain adoption is positively associated with 

cost reduction (H2a), process transparency (H2b), and 

business process innovation (H2c). 

2.3 Technological, environmental and 

organizational (TOE) framework 

Recent research has employed the TOE 

framework to better understand the factors influencing 
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an organization's decision to adopt blockchain 

technology. Through semi-structured interviews, 

Toufaily et al. (2021) propose a framework that offers 

a socioeconomic perspective on the adoption decision, 

listing numerous challenges organized around 

technological, organizational, and environmental 

dimensions based on qualitative data. Chowdhury et 

al. (2022) expanded on the Technology Acceptance 

Model (TAM) to develop a blockchain use framework, 

finding that environmental characteristics affect the 

perceived usefulness and ease of use of blockchain 

technology, thereby influencing the intention to use it. 

They also included organizational resilience as a 

significant factor, although their study mainly focused 

on environmental factors. Lustenberger et al. (2021) 

broadened the scope to include technological and 

organizational characteristics, identifying six factors 

that influence blockchain adoption, with the surprising 

finding that uncertainty positively impacts adoption. 

These studies provide preliminary insights into 

organizational blockchain adoption. 

Building on the above studies, our research 

examines a comprehensive set of factors, focusing on 

how these factors influence an organization's 

performance outcomes, task-technology fit, and 

blockchain adoption. To compile a comprehensive list 

of factors, we engaged 11 professionals with project 

management experience and extensive blockchain 

knowledge based on their importance in influencing 

their organizations to adopt blockchain technology. 

They were given a list of factors with definitions 

structured across technological, organizational, and 

environmental dimensions. Based on professionals’ 

suggestions and prior studies, the current study 

selected security and privacy concerns, competitive 

pressure, and business model alignment to represent 

the technological, environmental, and organizational 

aspects of blockchain adoption and its impact on an 

organization’s performance outcomes. Security and 

privacy concerns in the blockchain context refer to the 

extent to which organizations are concerned about 

securing sensitive information while using blockchain 

technology. Competitive pressure in the blockchain 

context refers to the degree of market-wide blockchain 

adoption. Business model alignment refers to the 

extent to which the organization’s strategy provides 

clear directions on process coordination and alignment 

for novel technologies such as blockchain.  

Our research claims that all three TOE factors are 

significantly associated with an organization’s 

performance outcomes: cost reduction, process 

transparency, and business process innovation. Since 

blockchain technology ensures security and privacy 

using its distributed ledger technology, an 

organization’s additional expenditure on 

implementing security measures on their business 

value chains tends to decrease. Also, an organization 

may achieve process transparency with blockchain’s 

own recording architecture on each node. Competitive 

pressure in an organization’s market environment 

tends to promote blockchain adoption if the majority 

of its competitors utilize blockchain business systems 

to avoid falling behind market trends. Business model 

alignment is highly likely necessary if a new 

technology is adopted, resulting in removing 

additional and unidentified costs, maximizing process 

transparency, and representing business process 

innovation. Thus, we posit: 

 

H3: TOE factors (i.e., security and privacy concerns, 

competitive pressure, and business model alignment) 

are positively associated with cost reduction (H3a), 

process transparency (H3b), and business process 

innovation (H3c). 

 

While most prior studies have considered 

technological, organizational, and environmental 

aspects independently impacting information 

technology adoption (e.g., Kevin et al., 2001), it is 

reasonable to contemplate that each TOE aspect might 

be interconnected. This means that each aspect is not 

a solely separable dimension, but the three aspects 

may coexist by intertwining, depending on market 

conditions, the degree of an organization’s agility in 

responding to new technology, and industry trends. 

For example, concerns about security (i.e., 

technological aspect) when using new technology may 

be contingent on perceived regulatory uncertainty (i.e., 

environmental aspects). Additionally, achieving the 

technical maturity of a certain technology (i.e., 

technological aspect) tends to be reached quickly if 

many organizations are ready to use and implement 

the technology widely. Top management’s operational 

and financial support (i.e., organizational aspect) in 

adopting new technology will not be neglected if 

strong competitive pressure exists among other 

competing organizations within the same industry. 

Since prior studies have not clearly identified the 

intertwining effect among the three aspects of 

adopting new technology, our research aims to delve 

further into such a phenomenon in the context of 

blockchain. Thus, we posit: 

 

H4: The impact of TOE factors on cost reduction 

(H4a), process transparency (H4b), and business 

process innovations (H4c) is contingent on the trade-

off or synergistic effect between TOE factors. 
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3. Research Method 

3.1. Data collection 

Our research employed a survey method targeting 

participants in organizations who were either familiar 

with or utilizing blockchain technology in their 

business processes. We worked with Qualtrics 

(Qualtrics.com) to access their survey pool and 

recruited key respondents in these organizations who 

had experience with information technology project 

implementation. We collected responses from four 

countries (i.e., the United States of America, China, 

Brazil, and South Africa), which were identified as 

active in the adoption and use of blockchain 

technology platforms. 

The survey participants received an email with a 

survey invitation link. Participation in the survey was 

voluntary. While answering the survey questions, a 

participant could quit the survey by simply closing the 

web browser. Partial responses from withdrawn 

surveys were excluded. To prevent automatic bot 

responses, we included checking average survey 

completion time, ruling a single answer and answers 

of the attendance check question.  

3.2 Measurement items 

Our study adopted survey items from prior studies 

listed in Table 1. To fit our research context, all items 

were adapted with a five-point Likert scale, ranging 

from 1 = “strongly disagree” to 5 = “strongly agree”. 

Examples of TTF survey items (Liang et al., 2021) 

include “Security of blockchain technology meets our 

information management needs” and “Security of 

blockchain technology solves our information privacy 

concerns”. Items for security and privacy concerns 

(Choi et al., 2020) include “Our organization does not 

feel secure in providing sensitive information 1) 

related to the company and 2) about the company to 

the platform”. Items for competitive pressure (Cruz-

Jesus et al., 2019) include “Firms think that blockchain 

technology has an influence on competition in their 

industry” and “Our firm is under pressure from 

competitors to adopt blockchain technology”. Items 

for business model alignment (Byrd et al., 2006) 

include “Administrative integration, in which there is 

little significant effort to support business strategy 

using IT”. The adoption construct captures the 

implementation stage of blockchain technology in the 

organization. It covers the various implementation 

stages such as initiation, adoption and adaptation, and 

exploitation. The cost reduction survey items (Saeed 

et al., 2019) include “Reduce the cost of operations” 

and “Reduce IT-related costs to support business 

processes”. Process transparency items (Morgan et al., 

2018) include “Increased the visibility of business 

transactions” and “Made our business processes more 

traceable”. Business process innovation items (Yu et 

al., 2016) include “Engage in process innovation” and 

“Engage in interacting with our supplier in an 

innovative way”. Other items are available upon 

request at the presentation. Demographic information 

was collected on age, work experience, gender, and 

education. 

3.3 Description of survey participants 

Among 419 participants, 51.1 percent were male 

and 46.3 percent were female. Forty-seven percent of 

the participants held a bachelor’s degree, and 21 

percent had completed a graduate degree program. 

More than 70 percent of participants indicated their 

working experience of three to ten years in their 

respective industries. Respondents reported 

themselves as 22 percent were managers, 20 percents 

were c-level officers and 9 percent were directors. All 

respondents had knowledge of blockchain technology 

and experience with the implementation of 

information systems projects.  

4. Data analysis and results 

4.1. Research model  

To explore the research hypotheses, this study 

constructed seven latent variables utilizing a 

confirmatory factor analysis in Lavaan packages of 

RStudio. Three adoption levels were considered as 

control variables to measure enough enough impact on 

dependent variables. Cronbach's alpha coefficients for 

each latent variable surpassed 0.63, thus exceeding the 

threshold of 0.60 for acceptable reliability (Hair Jr. et 

al., 2017). Our study employed response surface 

methodology (RSM) supplemented by polynomial 

regression analyses.  

𝑦𝑘 =  𝛽0 + 𝛽1𝑇𝑇𝐹 +  𝛽2𝐴𝑑𝑡𝑆𝑡1 + 𝛽3𝐴𝑑𝑡𝑆𝑡2
+ 𝛽4𝑆𝑃 + 𝛽5𝐶𝑃 +  𝛽6𝐵𝑀𝐴
+ 𝛽7𝑆𝑃: 𝐶𝑃 + 𝛽8𝑆𝑃: 𝐵𝑀𝐴
+  𝛽9𝐶𝑃: 𝐵𝑀𝐴 + 𝛽10𝑆𝑃2

+  𝛽11𝐶𝑃2 + 𝛽12𝐵𝑀𝐴2

+ 𝜏𝑖𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 

, 𝑤ℎ𝑒𝑟𝑒 𝑦𝑘 =  𝑡ℎ𝑟𝑒𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 & control variables (i) = 5  

 

Note: AdtSt – adoption stage, SP – security and privacy 

concerns, CP – competitive pressure, BMA – business model 

alignment; the colon indicates the interaction between 

constructs. 
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RSM is instrumental in probing the interactions 

among multiple explanatory variables and their 

corresponding outcomes, even when the relationships 

are complex and adversarial. Additionally, RSM 

executes the estimation of a first-degree polynomial 

model to ascertain which explanatory variables 

markedly impact the response variable. Advancing 

this analysis, RSM then estimates a second-degree 

polynomial model, which facilitates pinpointing 

optimized configurations of explanatory variables that 

ultimately lead to optimal outcomes of the response 

variable (Han et al., 2022; Hulland et al., 2018). 

4.2. Results 

The findings in Tables 2, 3, and 4 elucidate the 

impacts of TTF, stages of blockchain adoption, and 

TOE factors on organizational performance. The 

results indicate that TTF does not substantially 

enhance organizational performance (H1 rejected). 

Additionally, the stages of blockchain adoption do not 

demonstrate significant performance improvement, 

except for a slight enhancement in business process 

innovation during the initial adoption phase (H2 

weakly supported). Conversely, TOE factors exhibit a 

positive association with improved organizational 

performance (H3 supported). In particular, 

competitive pressure and business model alignment 

emerge as pivotal elements in bolstering 

organizational performance. More critically, the 

analysis reveals the existence of synergies and trade-

offs between the TOE framework factors and 

organizational performance (H4 supported).  

 
(1) SP-CP relationships (2) CP-BMA relationships 

Figure 1. RSM Analysis on Cost Reduction 

 

Utilizing RSM, we were able to conduct three-

dimensional graphic analyses; however, the detailed 

exposition of characteristics in 3D is excessively 

space-consuming for inclusion in this conference 

paper. For instance, Figure 1-(1) illustrates the 

relationships between security and privacy concerns 

(SP) and competitive pressure (CP) in terms of cost 

reduction. In this figure, the initial points where SP is 

-3 (indicating a slight increase in cost reduction) and 

SP is +3 (indicating a slight decrease in cost 

reduction), with CP held at -3, are not statistically 

significant (see Table 2). In contrast, each point and 

surface depicted in Figure 1-(2) is statistically 

significant (see Table 1). 

 

To address these limitations, we present 

congruence-incongruence analyses (Figures 2 to 5) in 

conjunction with Tables 1 to 3 in subsequent sections. 

Congruence-incongruence analysis focuses 

exclusively on statistically significant coefficients to 

explore the trade-off and synergy relationships 

affecting the dependent variable. This approach allows 

for a more concise and focused analysis of the data, 

suitable for the constraints of conference paper 

formats. The subsequent discussion section will 

further examine the dynamics between TTF, stages of 

blockchain adoption, and organizational performance.  

 

4.2.1. Cost reduction. s shown in Table 1, the 

TOE factors such as competitive pressure (CP) and 

business model alignment (BMA) enhance cost 

reduction. BMA depicts a U-shape (convex), meaning 

that the cost reduction becomes steeper as BMA 

increases. CP shows a reversed U-shape (concave), 

meaning that as CP increases, the cost reduction 

increases at a decreasing rate. 

 
Table 1. Dependent variable – cost reductions 

 Est. StdErr. t-val. p-val. Sign. 

Cons. -.071 .185 -.382 .703  

TTF .038 .160 .237 .813  

Adt. St-1 .154 .096 1.613 .108  

Adt. St-2 -.066 .070 -.940 .348  

SP .089 .065 1.380 .169  

CP .466 .057 8.176 .000 *** 

BMA .666 .161 4.127 .000 *** 

SP:CP .170 .085 2.005 .046 ** 

SP:BMA -.046 .108 -.422 .673  

CP:BMA -.187 .102 -1.828 .068 * 

SP^2 .177 .095 1.856 .064 * 

CP^2 -.194 .081 -2.379 .018 ** 

BMA^2 .174 .063 2.750 .006 *** 

Other C.V.s     

Sign: *** =< .00, ** =< .05, * =< .10 |𝑅2: .582 | Adj 𝑅2: .563 

F-stats: 31.8 on 17 and 389 DF | p-value < .000 

 

Figures 2-(1) to 2-(4) further illustrate the 

relationships between CP and BMA. Figure 2-(1) 

shows a situation where CP and BMA increase 

simultaneously while we hold security and privacy 

concerns (SP) at the average level, indicating the 

congruence (agreement) effect (Sedera & Atapattu, 

2019). We hold SP at the average level because its 

coefficient is statistically significant, but SP still has a 

significant impact when it interacts with CP. If CP and 

BMA had equivalent trade-off relationships, the line 

in Figure 2-(1) should be straight (benchmark) at zero 

for cost reduction. However, the observed result 

deviates from such expectations (red line), indicating 
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an increase in cost reduction with the rise of both 

factors.   

 
(1) Congruence Analysis (2) Incongruence Analysis 

 
(3) Holding BMA = 0 (4) Holding CP = 0 

 

Figure 2. Analysis of TOE on cost reduction 

 

To ascertain the relative significance of 

contributing factors, we employ visual analysis in 

Figures 2-(2), 2-(3), and 2-(4). Figure 2-(2) delineates 

an alternative scenario where CP intensifies while 

BMA diminishes at an equivalent rate, maintaining SP 

at a mean value. Should the influence of both variables 

on cost reduction be equivalent, the expected 

trajectory would be the 45-degree benchmark line 

(black). However, as depicted in Figure 2-(2), the 

resulting (blue) curve exhibits relaxed convexity. 

Notably, the rightward segment of the convex curve, 

where BMA trends towards a negative state, resides 

beneath the established benchmark (black), indicating 

that BMA's impact on cost reduction surpasses that of 

CP. Figure 2-(3) illustrates the significant influence of 

CP on cost reduction while SP is maintained at average 

and BMA at zero, characterized by a gently sloping 

concave curve. The result suggests a relatively 

subdued effect of CP on cost reduction. Conversely, 

Figure 2-(4) visualizes the isolated impact of BMA on 

cost reduction, revealing a sharply ascending convex 

curve. This suggests that BMA significantly 

outweighs CP in terms of reducing costs. Thus, the 

graphical analyses collectively affirm that BMA exerts 

a greater substantial effect on cost reduction compared 

to CP. 

Regarding interactions, the interaction terms of 

SP and CP exhibit statistical significance, albeit in 

contrasting directions. This suggests that while SP 

independently does not influence cost reduction, it 

may contribute to cost reduction in conjunction with 

BMA and CP. Such a finding implies that concerns 

regarding security and privacy may positively 

correlate with cost reduction at certain levels of 

competitive pressure. Conversely, such concerns may 

negatively correlate with cost reduction at specific 

levels of alignment with the business model. This 

highlights the complexity of interactions within the 

TOE framework and underscores the necessity to 

consider the combined effects of multiple factors on 

organizational outcomes. 

 

4.2.2. Process transparency. Table 2 shows that 

competitive pressure (CP) and business model 

alignment (BMA) enhance process transparency. 

BMA depicts a U-shape (convex), showing the 

increasing rate of process transparency as BMA 

increases. However, CP shows a reversed U-shape 

(concave), meaning that as CP increases, process 

transparency improves at a decreasing rate. 

 
Table 2. Dependent variable – process transparency 

 Est. StdErr. t-val. p-val. Sign. 

Cons. -.069 .154 -.445 .657  

TTF -.093 .133 .696 .487  

Adt. St-1 .123 .080 1.536 .125  

Adt. St-2 -.071 .058 -1.212 .226  

SP -.076 .053 1.403 .161  

CP .491 .048 10.329 .000 *** 

BMA .777 .135 5.776 .000 *** 

SP:CP .161 .071 2.269 .024 ** 

SP:BMA -.019 .090 -.213 .832  

CP:BMA -.171 .085 -2.007 .045 ** 

SP^2 .105 .079 1.316 .189  

CP^2 -.176 .068 -2.587 .010 ** 

BMA^2 .192 .053 3.638 .000 *** 

Other C.V.s     

Sign: *** =< .00, ** =< .05, * =< .10 |𝑅2: .679 | Adj 𝑅2: .665 

F-stats: 48.48 on 17 and 389DF | p-value < .000 

 

Figures 3-(1) to 3-(4) display analogous patterns. 

Notably, Figure 3-(3) exhibits a more pronounced 

concavity compared to Figure 2-(3), complicating the 

assessment of whether the impact of BMA surpasses 

that of CP on process transparency. Nonetheless, 

Figure 3-(2) distinctly demonstrates a convex shape, 

with the (blue) curve positioned beneath the 45-degree 

benchmark (black) line when BMA is decreasing. 

Consequently, from these graphical analyses, it can be 

inferred that BMA substantially influences process 

transparency relative to CP. This conclusion is 

consistently supported across the depicted data 

representations. Considering interactions, the 

interaction terms of SP and CP  and CP and BMA 

demonstrate statistical significance, though they 

manifest in divergent directions. These findings 

parallel the patterns observed in the earlier analysis 

presented in Table 2.  
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(1) Congruence Analysis (2) Incongruence Analysis 

 
(3) Holding BMA = 0 (4) Holding CP = 0 

 

Figure 3. Analysis of TOE factors on process transparency 

 

4.2.3. Business process innovation. The results 

regarding business process innovation as an 

organizational performance metric in Table 3 mirror 

similar conclusions except for the influence of SP on 

business process innovation. Unlike previous cases, 

SP is statistically significant and negatively associated 

with business process innovation. 
Table 3. Dependent variable - BPI 

 Est. StdErr. t-val. p-val. Sign. 

Cons. -.021 .174 -.119 .905  

TTF .224 .150 1.488 .138  

Adt. St-1 .172 .090 1.909 .057 * 

Adt. St-2 -.048 .066 -.724 .470  

SP -.116 .061 -1.918 .056 * 

CP .331 .054 6.173 .000 *** 

BMA .784 .152 5.171 .000 *** 

SP:CP .169 .080 2.115 .035 ** 

SP:BMA .032 .101 .318 .751  

CP:BMA -.086 .096 -.896 .371  

SP^2 .068 .090 .758 .449  

CP^2 -.249 .077 -3.253 .001 *** 

BMA^2 .194 .059 3.264 .001 *** 

Other C.V.s     

Sign: *** =< .00, ** =< .05, * =< .10 |𝑅2: .665 | Adj 𝑅2: .650 

F-stats: 45.43 on 17 and 389DF | p-value < .000 

 
Figures 4-(1) to 4-(4) replicate the trends 

observed in Figures 2 and 3. Consequently, it is 

possible to reaffirm the conclusions regarding the 

effects of CP and BMA on business process 

innovation. However, the impact of SP on 

organizational performance remains inconclusive in 

the earlier findings, as it did not emerge as a 

statistically significant factor within the TOE 

framework. This observation highlights the need for 

further investigation into the role of SP in influencing 

organizational outcomes. 

 

 
(1) Congruence Analysis (2) Incongruence Analysis 

 
(3) Holding BMA = 0 (4) Holding CP = 0 

 

Figure 4. Analysis of TOE factors on BPI 

 

Figures 5-(1) and 5-(2) illustrate the effects of SP 

and BMA on business process innovation, with CP 

maintained at a mean level. Given the negative 

correlation between SP and business process 

innovation, the presence of a convex curve in Figure 

5-(1), as seen in the congruence analysis, is consistent 

with expectations. Additionally, Figure 5-(2) 

demonstrates that BMA, compared to SP, exerts a 

more substantial trade-off impact on business process 

innovation. 

 
(1) Congruence Analysis (2) Incongruence Analysis 

 
(3) Congruence Analysis (4) Incongruence Analysis 

Figure 5. Analysis of TOE factors on BPI 

 

Furthermore, Figures 5-(3) and 5-(4) assess the 

influence of SP and CP on business process 

innovation, while keeping BMA at an average value. 

The negative coefficient associated with SP on 

business process innovation, coupled with the concave 

nature of CP's impact, is visibly demonstrated in 

Figure 5-(4). This configuration in Figure 5-(4) 

exhibits a significant negative effect on business 

processes when SP and CP diverge. Consequently, it 

suggests that for SP to contribute positively to 
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business process innovation, the value of CP must 

predominantly align positively. This analysis 

highlights the intricate interdependencies between 

these factors and their collective impact on 

organizational innovation. 

5. Discussion and Implications  

To investigate the research questions, our study 

revisits foundational IS theories including task-

technology fit, IT adoption, and the TOE framework. 

Subsequently, we utilized the innovative Response 

Surface Methodology (RSM) enhanced by polynomial 

regression analyses to address these questions. 

Our empirical findings indicate that factors within 

the TOE framework exert statistically significant 

effects on organizational performance, thus supporting 

Hypothesis 3. Specifically, competitive pressure and 

business model alignment demonstrate positive 

associations with cost reduction, process transparency, 

and business process innovation. Intriguingly, 

concerns regarding privacy and security appear to 

adversely affect business process innovation, though 

their impact is negligible due to interaction with 

competitive pressure. Among the TOE factors, 

business model alignment emerges as the predominant 

influence on organizational performance. However, 

the complexities of interactions within the TOE 

framework highlight the importance of considering the 

combined effects of multiple factors on organizational 

outcomes, confirming Hypothesis 4. Nevertheless, our 

hypotheses concerning task-technology fit and IT 

adoption do not receive full empirical support. 

 

In traditional IS literature, the concept of task-

technology fit posits that organizational performance 

improves when the capabilities of the technology 

employed align with the demands of the supported 

tasks. IT adoption is theorized to reduce both internal 

and external coordination costs (Gurbaxani & Whang, 

1991), increase efficiency (Chang & Gurbaxani, 

2013), enhance productivity (Chang & Gurbaxani, 

2021; Hitt & Brynjolfsson, 1996), and bolster 

organizational performance (Melville et al., 2004). 

Nonetheless, assessing the impacts of TTF and IT 

adoption on organizational performance may require 

time (Chang & Gurbaxani, 2012; Mithas & Rust, 

2016), and cross-sectional datasets might present 

limitations. Moreover, the constructs of TTF and 

adoption, being derived from survey data, are not 

objective and may not accurately reflect actual 

organizational performance. Lastly, technologies that 

align with current tasks may lack the scalability or 

flexibility needed to grow with the organization or 

adapt to evolving market conditions. 

Our study contributes to both academia and 

industry practice. First, our study extends the 

applicability of the TOE framework in blockchain 

technology, particularly considering the interacting 

effects among the TOE factors that prior studies rarely 

considered, including the potential impact of trade-

offs or synergistic effects among the factors. Second, 

our study suggests that TTF and adoption stages are 

contingent on other factors, or at least in our research 

context, employees’ perceptions regarding those two 

constructs may be delineated further in their job 

positions. Since adopting blockchain technology 

might be led by upper-level management, middle- or 

lower-level employees tend to utilize a technology 

without deeper consideration of alignment with their 

tasks. Detailed measuring schemes or tactics may be 

required for future studies. 

6. Limitations and Future Research 

Our study currently employed only three TOE 

factors to examine their impact on the outcome 

variables. Future research suggests including other 

constructs, such as technical maturity, regulatory 

uncertainty, additional control variables, financial 

performance measures and ecosystem support across 

more numbers of countries. Analysis of response per 

country is also to be performed. 
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