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Abstract: Currently, many manufacturing industries use machine learning, artificial intelligence, robotics, and 
blockchain technologies as process-streamlining instruments of industry 4.0. Before implementing industry 4.0 
tools in any process of a manufacturing industry's supply chain, it is essential to evaluate their adaptability. In 
this paper, the adaptability of industry 4.0 procurement tools to an oil and gas-related manufacturing 
company's procurement process is evaluated to determine the company's level of maturity. The active 
participation of participants is evaluated to determine the level of maturity of the main procurement process 
areas. The results identified the areas of the procurement process that can be improved by implementing the 
suggested industry 4.0 tools and techniques. 
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1. Introduction: 

Organizational performance measurement is becoming one of the key process for understanding 
the level of activity of a company and it got flexed by so many parameters in recent years for different 
public and private sector. Performance measurement helps organizations in different parts of their 
straucture such as human resources,finance, traininig and development, quality control research, 
communication and overall culture of operations.(Becker & Gerhart, 1996),(Yaghoobi & Haddadi, 
2016), (Chenhall 1997). As performance measurement systems begin to take on a way of sophisticated 
path, technological involvement becoming more complex. Challenges of measuring and improving 
performance are increasing with full swing. Since the procurement process of a supply chain is a vital 
echelon due to the impact it has on profitability, quality, and commitment, testing the procurement 
process's level of maturity through the performance measurement of the activity that is related to it 
is also important. 

1.1. Objective: 

Maturity score of a procurement process function that can be upgraded by the blockchain 
technology is the key objective of this study. Contract management is one of the most potential 
procurement function which can be modernized by the blockchain technology. The key procurement 
process areas are the subset for measuring the score for level of performance they belong.  And 
finally a survey based feasibility study is done on the potentiality of blockchain technology in 
procurement process. 

1.2. Research Question: 

 What are the levels of maturity best fit to the sprcific organization? (Case Company) 
 What are the key process areas and related practice activities allow the organization to focus 

on specific areas and activities involved in procurement? 
 How to measure procurement process maturity through a performance measurement tool? 
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2. Literature Review: 

However, knowing how to make the purchasing process more efficient is crucial for every 
business. Its maturity level is one of the factors that influences its performance (Batenburg and 
Versendaal, 2008). Shiele (2007) found a highly substantial correlation between cost-reduction 
outcomes and purchasing maturity level. In this regard, Foerstl et al. (2013) describe how various 
supply management and procurement techniques affect purchasing performance and, indirectly, 
financial performance. According to Paulraj et al. (2006), Schiele (2007), and Batenburg & Versendaal 
(2008), an organization's performance is positively impacted by its maturity level. 

Contract management maturity model helps an organization to evolve its contract management 
process from unstructured(immatute) to optimized (mature). Procurement managers can 
continuously succed with mature contract management practices. According to Garret &Rendon, 
(2005), CMMM framework is useful to improve the performance of contracting. 

 
Figure 1. Conceptual framework. 

3. Methodology: 

Contract management of the relevant stakeholders in the procurement process is the main 
objective of the process function. The level of maturity in contract management can be seen of as an 
indicator of how well an organization handles contracts. In this article, "contract management" refers 
to the process of awarding and administering contracts (Sherman, 1987), which is also known as 
"purchasing" in private enterprises and "procurement" or "acquisition" in government.  

3.1. CMMM: 

The Contract Management Maturity Model (CMMM) is a visual tool designed to assist the 
procurement organizations in assessing the steps they need to take when procuring supplies, 
services, or integrated solutions. It consists of five levels of maturity applied to six key process areas 
and related practice activities of the contract management process. The five levels of maturity range 
from an “ad hoc” level (Level 1) to a fully “optimized” level (Level 5).  
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Figure 2. Levels of Contract Management Maturity Model. 

Level – 1:  
the organization acknowledges the existence of contract management processes but only uses 

them on an ad hoc and sporadic basis on various contracts, without any formal documentation or 
adherence to basic standards. 

Level – 2:  
the organization has established some basic contract management processes and standards, but 

they are only required on selected complex, critical, or high-visibility contracts. 
Level – 3: 
contract management processes and standards are fully established, institutionalized, and 

mandated throughout the entire organization. Formal documentation has been developed for these 
processes and standards, and some processes may even be automated. 

Level – 4: 
contract management processes are fully integrated with other organizational core processes, 

and the contract’s end-user customer is also an integral member of the buying or selling contracts 
team. 

Level – 5: 
the organization systematically uses performance metrics to measure the quality and evaluate 

the efficiency and effectiveness of the contract management processes. Continuous process 
improvement efforts are also implemented to improve the contract management processes. 

3.2. Key Process Activities:  
Key process activities varies from industry to industry. In this study we showcased the key 

process activities of an oil and gas related manufacturing company. Our case company is JMI 
Cylinders, a well know LPG cylinder manufactuing company in Bangladesh. The proposed CMMM 
allows organization to assess its level of capability and effectiveness for their critical contract 
management process by dissecting the process into six key process areas. These areas include 
planning and strategy, requisition assessment, acquisition planning, tendering, contract award, and 
contract administration. By assessing each of these areas, the organization can identify their strengths 
and weaknesses, and take steps to improve their procurement process. 
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Planning and Strategy: 

 Defining the business needs and objectives 

 Developing a procurement plan 

 Identifying potential risks and mitigation strategies 

 Developing a contract management plan 

 Allocating resources and responsibilities 
Requisition Assessment: 

 Conducting market research 

 Identifying requirements and specifications 

 Developing a statement of work 

 Identifying evaluation criteria 
Acquisition Planning: 

 Developing a solicitation package 

 Identifying potential sources 

 Developing a source selection plan 

 Preparing for negotiations 
Trade tender: 

 Issuing a solicitation 

 Conducting a pre-proposal conference 

 Receiving and evaluating proposals 

 Conducting negotiations 
Awarding Contract: 

 Selecting a contractor 

 Preparing the contract 

 Executing the contract 

 Providing contract briefings to relevant parties 
Contract Administration: 

 Monitoring contractor performance 

 Managing contract changes 

 Resolving disputes and claims 

 Closing out the contract 
By systematically assessing each of these process areas, organizations can evaluate their contract 

management capabilities and take steps to improve their procurement process. 

4. Research Design: 

JMI Cylinders is the world class LPG cylinder manufacturing plant in Barobkunda, Sitakunda, 
Chittagong. The facility has a maximum capacity of production 01(One) Million Pcs LPG cylinders 
yearly with comply all the safety measures. JMI Cylinders now Supply cylinders to the LPG 
Marketing Companies Home and Abroad. This gives Bangladesh a unique position in the 
international energy industry. Nozzles is the product to procure in each month in bulk amount for 
JMI. There a number of local and international suppliers who supplies that product to the similar 
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industries. Cost, quality, commitment, lead time, etc are the main factor to choose a supplier to 
procure the product. However, JMI usually award the contract to multiple supplier, what makes the 
problem complex. In this case study, maturity to adopt state-of-the-art technologies for different key 
activities has been assessed. According to the level of maturity of technological adoption, managers 
can find the gaps to work on prior to bring any technology for that particular key process. Such 
circumstances favor the use of exploratory research approaches. According to Amin (2005, p. 201), 
exploratory research may take the form (1) review of available literature, (2) expert surveys, (3) 
analysis of case studies and (4) pilot studies. In my study expert interviews was used as described 
above.  

 

Figure 3. Steps of the maturity testing. 

4.1. Target Population: 

The target population of the study was procurement practitioners involved in procurement 
activities. A set of decision-makers related to the procurement process has been provided a 
questionere to asses the maturity. The questionnaire has been designed to extract decision-makers 
opinion scores.   

4.2. Sampling Method: 

This survey's sample of respondents was chosen because of the connection each respondent had 
to the primary focus and primary aim of the study. The participants in the study were chosen on the 
basis of their prior experience, level of technological expertise, and level of involvement in 
procurement. The number of people in the sample was 20, and the selection process relied on using 
judgment as a criterion. 

4.3. Data Collection Instrument: 

In light of the fact that this topic is still in its infancy within the realm of technological 
advancement in procurement, I went through a lot of the available international literature and case 
studies on procurement management. An technique that was primarily descriptive and quantitative 
in nature was adopted, and it relied on responses from participants. The objective was to develop a 
theory concerning the management of procurement in Bangladesh. As the data collection component 
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of the survey, a questionnaire that respondents were free to administer on their own was employed. 
A questionnaire, which was constructed using the variables that were selected as being significant 
for the purpose of satisfying the research objectives, was the instrument that was used to gather the 
data for the study. The questionnaire that was given to the respondents was of the semi-structured 
variety. 

4.4. Data Analysis: 

Data analysis is done on two phases. On the first phase responded put their agreement on 
selecting best six key process areas of procurement out ten. The contract management maturity level 
is tested on those six areas. Second phase includes the opinions of respondent on the feasibility study 
of the blockchain technology in procurement process.  

Findings and Analysis: 

4.5. Background Information of Respondent: 

Figure 4 is showing the designation of the respondents. Among the 20 respondents 70% was 2+ 
years of work experience. This indicates that, majority the respondents were highly experienced. 
These levels of distribution of experienced respondents indicate that the respondents could give 
responses that are factual.  
 

Designation 

 N % 
Junior 5 25.0% 
Mid-
level 

3 15.0% 

Senior 7 35.0% 
Manager 3 15.0% 
Strategist 2 10.0% 

 
 

 

Figure 4. Designation of respondents. 

Figure 5 is the depiction of the working experiences of the respondents. 

 
 

Experience 

 N % 
1-2 years 6 30.0% 
2-3 years 6 30.0% 
3-4 years 5 25.0% 
4+ years 3 15.0% 
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Figure 5. Working experience of the respondents. 

Participants training experience is shown in Figure 6. 
 

Training 

 N % 
7-21 days 6 30.0% 
1-3 Months 7 35.0% 

3-6 Months 4 20.0% 

6+ Months 3 15.0% 
 

 

Figure 6. Training experience of the respondents. 

Knowledge on the use and application of the state-of-the-art technologies in procurement 
process is shown in Figure 7. 

 

Technology 

 N % 
Fair 3 15.0% 
Good 10 50.0% 
Very 
Good 

7 35.0% 

 
 

 

Figure 7. Technological advancement of the respondents. 

4.6. Key Process Areas and Related Practice Activities: 

Key process areas are selected from the questionnaire survey of the practitioner’s opinion. 
Procurement people came to an agreement that there are six key procurement process areas that 
require development for a seamless and holistic procurement. Table 1 is showing the vote number of 
the respondents in each areas.  

Table 1. Numerical count of the votes of the respondents. 

  Best Six process areas 

Procurement process areas 1 2 3 4 5 6 Total 

Identification of needs 2 0 1 0 0 1 4 

Plan and strategy 7 1 3 3 2 1 17 

Acquisition plan 2 8 5 3 0 0 18 

Procurement method 

selection 0 1 1 0 1 0 3 
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Requisition Assessment 1 2 4 4 3 3 17 

Bid Documents Criteria 

Evaluation 1 1 0 0 1 1 4 

Trade Tender 3 3 3 3 2 4 18 

Awarding contract 4 3 1 3 6 2 19 

Organization 0 1 1 0 0 1 3 

Contract Administration 0 0 1 4 5 7 17 

  20 20 20 20 20 20 120 

5. Results and Discussion: 

Six key procurement process areas out of ten have the most vote of the practitioners. They 
believe that, those areas have the capability to adopt blockchain technology. Figure 8 is showing the 
levels of practitioners votes in each of the ten process areas. 

 

Figure 8. Selection of key procurement process areas. 

From the above analysis, the six key process areas of procurement in JMI cylinders is identified 
on Table 2.  

Table 2. Selected key procurement process areas. 

1 Plan and Strategy 
2 Acquisition Plan 
3 Requisition Assessment  
4 Trade Tender 
5 Awarding Contract  
6 Contract Administration 

  

0 1 2 3 4 5 6 7 8 9

Identification of needs

Plan and strategy

Acquisition plan

Procurement method selection

Requisition Assessment

Bid Documents Criteria Evaluation

Trade Tender

Awarding contract

Organization

Contract Administration

Selection of Key Procurement Process Areas

Series6 Series5 Series4 Series3 Series2 Series1
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5.1. Results on CMMM Model: 
The Contract Management Maturity Model was implemented to the contracting procedures of 

the department procurement of JMI Cylinders in the month of April 2023. This department is 
responsible for awarding and administering online contracts for the nozzles of gas cylinders, hence 
they are in charge of managing the online contracts. The responders are actively observing the process 
and giving their feedback on how the levels should be scored.  The Contract Management Maturity 
Assessment Tool (CMMAT) was given to experienced contracting officers who were properly trained 
as part of a cross-sectional survey that was based on a purposive sample. These contracting officers 
were chosen to represent the contracting and bidding program. 

Each of the six core process areas and practice activities in contract management is covered in 
the survey questions. The adoption level of blockchain technology in six different procurement 
processes was then determined by analyzing the results of the contract management assessment tool. 
The overall results of the contract management maturity assessment are shown in Figure 9. 

 
Figure 9. Maturity level of the key procurement process areas. 

The outcome of the maturity test is shown in Table 3. The performance gaps and the process 
specific recommendation of each key areas are also shown.  

Table 3. Process specific level description and recommendations. 

Key Process Areas Level of the maturity Recommendation 

Plan and Strategy Plan and strategy is fall under the 

maturity domain 3. Procurement plan 

and strategies are well communicated 

throughout the department. Formal 

documentation are maintained for the 

procurement planning. 

Integration of the processes 

involved in contract management 

with the other fundamental 

operations of the business is 

required.  

 

Acquisition Plan The maturity level of acquisition 

planning process is 2. The 

For acquisition planning, 

transparent communication need 
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organization has established some 

basic contract management processes 

and standards in acquisition 

planning, but they are only required 

on selected complex, critical, or high-

visibility contracts. 

to be established throughout the 

team that will make them aware 

about any transaction plan.  

Requisition 

Assessment 

Assessment of requisition in the 

procurement process JMI cylinders 

fall under the maturity level of 2. Not 

all the supply require the contract 

management so far, that makes the 

process difficult to track the history of 

any purchase planning and 

assessment.  

This is important to integrate the 

other department such as 

inventory management and 

finance in the requisition 

assessment process.   

Trade tender Maturity level of the tendering 

process is in level 2. The process is still 

following the traditional online calls 

for tender. Some supplies are still 

using quotation offer submission by 

paper. Not so useful process for 

following up the quotation.  

Tendering is required to 

digitalized for all supply quotation 

acceptance and analysis. 

Contract 

Administration 

Maturity level of the contract 

administration is in level 2. Email 

based communication among the 

stakeholder limits the visibility for all 

the departments of the supply chain.  

Transparency in contract 

administration is required for a 

seamless procurement process. 

Awarding Contract The organization is performing the 

least on the contract awarding 

process. Involvement of limited 

number of practitioners in this 

process makes the procurement of a 

supply questioned.  

The involvement of multi-sectoral 

practitioners that enables to verify 

a awarding process is required.  

6. Conclusion: 

This study can conclude with following recommendation. 

1. Multiple parties need the views of common information. Visibility of procurement data needs 
to be available for related parties. 

2. There are various participants that make changes to the data and execute actions that need to 
be recorded. The procurement process needs to be holistic as the participant can update the 
data.  

3. It is necessary for participants to have faith in the accuracy of the actions that are recorded. 
Verification is required in every change of data. 
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4. Intermediaries increase the cost in any procurement process. Involvement of intermedieries 
need to limit in the process.  

5. Lead time of procurement need to be reduced. reducing delays has business benefits (e.g., 
reduced settlement risk and enhanced liquidity) 

Supplementary Materials: The following supporting information can be downloaded at the website of this 
paper posted on Preprints.org. 
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