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Abstract 

 
Internet of Things (IoT) projects are special kind of Research and Development (R&D) 

projects. Team agility plays an important role in determining the agility of IoT project 

organizations. Thus the paper aims to evaluate the team agility level of IoT projects using 

multi-grade fuzzy and Importance Performance Analysis (IPA).The team agility index is 

computed using multi-grade fuzzy for the case IoT project is 7.63 which is between the ranges 

(6-8) which specifies as ‘Highly Agile’. The IPA is applied to identify the weaker attributes to 

improve the team agility of case IoT project. The framework can be used on a periodic basis 

to help IoT project managers to improve continuously their team agility level. 
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Introduction 

 

The Internet of Things (IoT) industry is growing day by day as more and more devices are 

interconnected on the Internet and are changing the streams of products functionality and 

delivery [1]. IoT projects are special kind of Research and Development (R&D) projects. 

Key issues involved in IoT project management include team management, team 

effectiveness, team culture, decision-making processes and communication systems. In 

IoT projects, team agility plays an important role in determining the agility of 

organizations. Team agility is defined as the capability of the project team to work as 

single and self-organizing team who is committed to efficiently deliver the committed 

work with top most quality.  
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Agile teams are self-organizing teams, means group of people working independently 

who shares the common goal and collaborate with each other to full fill that goal. Agile 

teams take full ownership and are accountable for their deliverable. The self-organizing 

team perform better than traditionally managed team as they are committed to clear and 

short-term goals. Each of the team members becomes part of end to end execution of 

team’s task and observes each other’s contribution. Members of agile teams feel safe 

within team and provide unvarnished feedbacks.  

 

However, there has not been much work done to understand the team agility from IoT 

projects perspective. The main purpose of this paper is to develop an evaluation 

framework for team agility in IoT projects. 

 

The IoT project’s team agility characteristics are identified through literature review and 

experts opinion. The definition of team agility attributes are derived in Table 1. 

 

The multi-grade fuzzy and IPA are applied to develop this assessment framework of team 

agility by the following research question (RQ) s: 

RQ1: How to measure the team agility level in IoT projects? 

RQ2: What are the attributes that influence the team agility level in IoT projects? 

RQ3: How weaker attributes are addressed in case of IoT project? 

 

In order to answer the above research questions, the team agility assessment study has 

been conducted. This assessment framework can help the IoT project managers to know 

the current team agility of their project and identifying the weaker attributes for 

continuous performance improvement. 

 

The rest of the paper organized as follows. Section 2 includes the research methodology 

with multi-grade fuzzy approach and IPA. Section 3 is about the results and discussion 

with suggestion for continuous improvement of weaker attributes. Section 4 includes 

practical implication and section 5 includes conclusion. 
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Table 1 Team agility attributes 

Sl. 

No. 

Attributes Definition/Description Reference/Expert 

opinion 

1 Flexible team 

structure 

No predefined team structure. Team members are flexible for reporting 

structures based on project requirements. Restructure the team to align with end 

goals.  

[2;3;4;5]  

2 Self-organizing 

Teams 

Within the team, members have T-shaped knowledge to align themselves with 

individual R & R based on their expertise. Team decides on development speed 

and quality. Self-organization team has motivation and makes commitment to 

the change 

[6;7] 

3 Common Goal Team needs to have clear and common goal. Without clear common goals team 

cannot work together. 

[8;9;10]  

4 Conflict management Conflicts arise due to assertive nature of individual team members. To achieve 

end goals and maximize productivity, it is very important to manage internal 

conflicts 

[11]; Expert 

opinion 

5 Trust / belief Trust among team members is necessary for achieving common goals. Building 

trust  

[8; 9] 

6 Team Collaboration Ability of team members to collaborate with other teams, functions, and 

organizations. In case of multinational organizations, teams will be spread 

across more than one country, hence its important for us to plan properly for 

close coordination of team members seating in different time zones 

[11;12;13]  

7 Ownership / 

commitment / 

Collective 

Accountability 

Collective accountability is a function of individual team members commitment 

and ownership. Individual ownership / commitment towards achieving common 

goal is key factor for team success. Individual commitments help to avoid 

possibility of phenomenon of “hide in the crowd”.  

[14]; Expert 

opinion 

8 Shared responsibility 

/Working agreements 

Understand the work and distribute according to expertise with in team [3]; Expert opinion 

9 Focus Focus on setting priorities when dealing with multiple tasks, demonstrating a 

sense of urgency to be solution oriented and deliver a specific goal. As IoT 

market is constantly changing, multiple tasks in IoT project runs in parallel, so 

proper focus is required among the team members to complete the tasks 

assigned to the hand. 

[1;15] 

10 Empowerment / 

Distributed leadership 

No tops down decision, all team members participate in decision making.  [9;10]; Expert 

opinion 

11 Team resiliency In IoT projects, resiliency takes calculated risks and emerges quickly from 

ambiguous situations, which is a positive approach to change, shift to new ideas, 

and fight uncertain and unpredictable situations. Coping with stress. 

[16; 17] 

12 Effective Decision 

Making 

Quick and effective decisions would be made as team members will be always 

connected and working together 

[14;18];Expert 

opinion 

13 Effective 

communication 

Communication among agile team members is crucial for employee 

involvement and employee development 

[19; 20]  

14 Team Autonomy Autonomy of managing everyday work, Power of taking decision for day to day 

execution is with team 

[6; 10; 3; 8] 

15 Cross-fertilization Multi-skilled team, can handle all the tasks required to achieve goal [21;22] 

16 Self-transcendence Self-evaluation / retrospective and identifying own ways to solve the problem. 

Self-benchmarking and goal setting.  

[2]; Expert opinion 

17 Team Efficiency Improving overall efficiency of program execution by optimizing resource 

utilization. Time to market of product can be improved by increasing team 

efficiency 

 

[23]; Expert 

opinion 

18 Agile Training Provide required training to all the people involved in chain of project execution [24]; Expert 

opinion 

19 Continuous Learning Learning requires an assessment of performance, looking both at what went well 

as well as what needs to be improved.  

[25]; Expert 

opinion 

20 Multi Learning Multi learning occurs during the execution from other team members or across 

teams from other groups. Multi learning makes team capable of solving more 

difficult problem in short span of time 

[6;26;27] 
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Methodology 

 

Case Organization 

 

The case IoT project organization is located in India. The case organization runs multiple 

IoT projects in various countries. The team agility is crucial for delivering projects 

efficiently and on time completion of projects. A case IoT project has been selected for 

assessment of team agility level.  

 

Multi-Grade Fuzzy 

 

The team agility in software projects are extensively discussed by various researchers [28; 

29; 30; 31]. A very few authors discussed agility in IoT projects [1]. This paper develops 

team agility assessment framework using multi-grade fuzzy. This methodology is well 

known and simple to compute index value and it’s extensively applied in the service 

sector [32; 33; 34]. 

 

The team agility conceptual model for IoT projects is developed in three grades, with 4 

enablers, 8 criteria and 20 attributes shown in Table 2. The team agility attributes are 

captured from literature review and experts opinion. The linguistics measures and 

corresponding fuzzy scales for ratings and weights are given in Table 3. The 

weightage/importance of attributes, criteria, enabler’s data was collected to from a team of 

five experts from various IoT projects. The attributes ratings are collected from five team 

members (E1,E2,...,E5) working on the case IoT project in India. The assessment model 

weights and ratings of case IoT project is given in Table 4. 

Table 2 Conceptual model for team agility assessment in IoT projects 
Enablers Criteria Attributes 

Culture (TA1) Team Organization Structure (TA11) Flexible team structure (TA111) 

Self-organizing Teams(TA112) 

Empowerment / Distributed leadership(TA113) 

One Team (TA12) Trust / belief(TA121) 

Conflict management(TA122) 

Strategy (TA2) Goal Setting (TA21) Common Goal (TA211) 

Focus(TA212) 

Ownership / commitment / Collective Accountability (TA213) 

Execution Strategy (TA22) Shared responsibility /Working agreements(TA221) 

Team Collaboration (TA222) 

Operations (TA3) Team Effectiveness (TA31) Self-transcendence(TA311) 

Cross-fertilization (TA312) 

Team Efficiency (TA313) 

Operational Efficiency (TA32) Effective communication (TA321) 

Effective Decision Making (TA322) 

Team Autonomy (TA323) 

Learning and Development (TA4) Team Building (TA41) Agile Training (TA411) 

Team resiliency (TA412) 

Skill Building (TA42) Multi Learning(TA421) 

Continuous Learning (TA422) 
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Table 3 Ratings and weights scale for team agility assessment in IoT projects 
Sl.No Attributes rating  Enabler, Criteria and attributes weight  

Linguistic measure  Fuzzy Rating (TAijk) Linguistic measure Fuzzy Weight (Wijk/Wij/Wi) 

1 Worst  1 No Importance 1 

2 Very Very Poor 2 Very Less Important 2 

3 Very Poor 3 Less Important 3 

4 Poor 4 Moderate Important 4 

5 Fair 5 Important 5 

6 Highly Fair 6 Highly Important 6 

7 Good 7 Very High Important 7 

8 Very Good  8 Very Very High Important 8 

9 Very Very Good 9 Extremely Important 9 

10 Outstanding 10 Very Extremely Important 10 

 

The team agility index of case IoT project is represented as A. It is the product of the 

overall assessment level of ratings based on each driver (R) and the overall weights (W) is 

given by the experts. The equation for team agility index is 

TA=W × R 

 

The assessment scale has been graded into five levels since every factor involves fuzzy 

determination. TA = (10, 8, 6, 4, 2). 8–10 represents ‘Extremely Agile’, 6–8 represents 

‘Highly Agile’, 4–6 represents ‘Agile’, 2–4 represents ‘Moderately Agile’ and less than 2 

represents ‘Non Agile’.  

 

Table 4 Team agility ratings and normalized weights for case IoT project 
TAi TAij TAijk E1 E2 E3 E4 E5 Wij Wi W 

TA1 TA11 TA111 8 7 7 8 8 0.316239 0.472527 0.276471 

TA112 10 10 9 9 10 0.418803 

TA113 6 7 6 6 7 0.264957 

TA12 TA121 10 9 9 10 10 0.597403 0.527473 

TA122 7 7 6 6 7 0.402597 

TA2 TA21 TA211 10 10 9 10 9 0.394958 0.578313 0.270588 

TA212 8 7 8 8 8 0.336134 

TA213 8 6 7 7 8 0.268908 

TA22 TA221 9 9 7 9 8 0.506667 0.421687 

TA222 9 7 8 8 9 0.493333 

TA3 TA31 TA311 7 6 6 5 7 0.3125 0.4375 0.247059 

TA312 7 7 6 6 7 0.302083 

TA313 7 8 7 6 6 0.385417 

TA32 TA321 7 6 5 5 5 0.320388 0.5625 

TA322 7 8 7 7 5 0.320388 

TA323 9 9 9 8 7 0.359223 

TA4 TA41 TA411 8 7 8 7 7 0.472973 0.5625 0.205882 

TA412 8 9 8 8 7 0.527027 

TA42 TA421 7 6 5 5 6 0.526316 0.4375 

TA422 7 5 5 6 6 0.473684 
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First Grade Computation 

 

The first grade computation is done for the “Team Organization Structure (TA11)” 

criterion is given below. 

Weights concerning to “Team organization structure” criterion is W11= [0.316, 0.419, 

0.265] 

 

R11 = 
















76676

10991010

88778

 

 

‘Team organization structure’ Index TA11 = W11 ×R11 

TA11 = [8.3, 8.26, 7.57, 7.89, 8.57] 

Using the same computation procedure, the remaining criteria indexes are derived below. 

TA12 = [8.79, 8.19, 7.79, 8.39, 8.79] 

TA21 = [8.79, 7.91, 8.13, 8.52, 8.39] 

TA22 = [9, 8.01, 7.49, 8.5, 8.49] 

TA31 = [7, 7.07, 6.38, 5.69, 6.61] 

TA32 = [7.71, 7.71, 7.08, 6.72, 5.72] 

TA41 = [8, 8.05, 8, 7.53, 7] 

TA42 = [7, 5.53, 5, 5.47, 6] 

 

Second Grade Computation 
 

The second grade computation is done for the “Culture (TA1)” enabler is given below. 

Weights concerning to “Culture” enabler is W1= [0.472, 0.527] 

 

R1 = 









79.839.879.719.879.8

57.889.757.726.83.8

 

 

‘Culture’ Index TA1 = W1 ×R1 

TA1 = [8.56, 8.22, 7.69, 8.15, 8.69] 

Using the same computation procedure, the remaining enabler indexes are derived below. 

TA2 = [8.87, 7.95, 7.86, 8.51, 8.44] 

TA3 = [7.4, 7.44, 6.77, 6.27, 6.11] 

TA4 = [7.56, 6.95, 6.89, 6.63, 6.56] 
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Third Grade Computation 
 

The third grade computation is done for the “Team agility Index” is given below. 

Weights concerning to “Over all team agility” is W= [0.276, 0.27, 0.247, 0.206] 

 

R1 = 


















56.663.669.695.656.7

11.627.677.644.74.7

44.851.886.796.788.8

69.815.869.722.856.8

 

 

‘Team agility Index’ TA = W ×R 

TA = [8.16, 7.69, 7.3, 7.47, 7.55] 

TA = (8.16+ 7.69+ 7.3+ 7.47+ 7.55)/5➔7.63 

TA= 7.63 (6,8)➔ ‘Highly Agile’ 

 

The case IoT project’s team agility index is 7.63, which is indicates that project team is 

agile, next the IPA has been conducted for classifying the attributes based on the 

importance and performance.  

 

Importance-Performance Analysis (IPA) 
 

IPA is extensively applied in various areas for classification of attributes into four 

categories[35; 36; 37;38]. In the IPA plot, ratings, weights of attributes are represents in 

horizontal and vertical axis. The mean of mean attributes ratings is a central line in 

horizontal axis and the mean of mean attributes weights is central line in vertical axis. The 

ratings mean of means is 7.42 and weights mean of means is 7.18. Team agility attributes 

are classified based on its importance (weight) and performance (rating) in Figure-1. 

 

Im
p

o
rt

a
n

ce
 ➔

 

9.8 Zone I          Zone II       TA112 

9.4                       TA121, TA211 

9                         

8.6                         

8.2             TA212           

7.8               TA412 TA221       

7.4         TA313   TA111 TA222 TA323       

7 Zone IV       TA411 Zone III         

6.6   TA321     TA322 TA213             

6.2   TA421 TA311 TA113, 

TA122 

                

5.8       TA312                 

5.4   TA422                     

  

  

5.4 5.8 6.2 6.6 7 7.4 7.8 8.2 8.6 9 9.4 9.8 

Observed Rating➔ 

Figure 1 IPA plot of team agility attributes for case IoT project 
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Zone I (Attention seeking attributes): The attributes in this zone is need to pay attention 

by the case IoT project manager. The team efficiency (TA313) attribute is falling in this 

zone.  

 

Zone II (Keep up the good work): The attributes in this zone is needed to maintain as the 

same performance. The following attributes are present in this zone, Self-organizing 

Teams(TA112), Trust / belief(TA121), Common Goal (TA211), Focus(TA212),Team 

resiliency (TA412), Shared responsibility /Working agreements(TA221), Flexible team 

structure (TA111), Conflict management(TA122), Team Autonomy (TA323). 

Zone III (Possible overkill): The importance’s of these attributes are low and 

performances are more than required. None of the case project attribute present in this 

zone.  

 

Zone IV (Low priority): The importance’s of the attributes are low and the performance 

also low. The following attributes are present in this zone, Agile Training (TA411), 

Ownership / commitment / Collective Accountability (TA213), Effective Decision 

Making (TA322), Effective communication (TA321), Empowerment / Distributed 

leadership(TA113), Conflict management(TA122), Self-transcendence(TA311), Multi 

Learning(TA421), Cross-fertilization (TA312), Continuous Learning (TA422). 

 

Results and Discussions 
 

The Team agility index of the case IoT project which is derived from this model is 7.63, 

which indicates that team executing IoT project is “Agile”. As per further study using 

“IPA” methodology, certain attribute needs immediate attention from higher management 

to accomplish much better agility in IoT project team in the organization.  

Organization need to place plan to improve on Team efficiency, Focus, Team resiliency, 

Shared responsibility / Working agreements, Flexible team structure, Conflict 

management and Team Autonomy. The management need to maintain their strength and 

special attention given on the improvements required attributes. The suggestions to 

improve the weaker attributes of case IoT project is given in Table 5. 
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Table 5 Identified weaker attributes and improvement decisions  
Improvements required attributes Suggestions for improvement 

Team efficiency (TA313) • Implement lean practices to avoid duplicate and non-value-added tasks 

• improvements need to be done in tools, design flows and methods 

• Propone the approvals or shorten the time required for the approvals needed 

form legal, procurement, finance and operations 

Focus (TA212) • Keep the team away from other distractions  

• Clearly provide guidance to team about their next focused task 

Team resiliency (TA412) • Create positive environment for accepting changes, new ideas and new 

technology 

• Provide specific stress management trainings to cope with work stress 

• Create flexible workplace environment to give more better work life balance  

Shared responsibility / Working 

agreements (TA221) 
• Avoid duplicate work assignments 

• Clearly call out the skill / HC gaps and get it filled at start of the project 

Flexible team structure (TA111) • Create a flexible team culture  

• Clearly define the resource ramp up and ramp down plan from the project  

Conflict management\ (TA122) • Identify and disposition conflict immediately as its noticed  

• Create one team culture 

Team Autonomy (TA323)  • Clearly define the frequency of formal management reviews 

• Create accountability and delegation culture within organization 

 

Practical/Managerial Implications 

 

The organization structure needs to be more flexible to allow the people to move from one 

project team to other without much difficulty which resulted in getting the resources freed 

up from earlier project. The early conflicts which arose at start of the team formation 

should have been handled with utmost priority as delay in conflict resolution had led to 

more misunderstanding among the team members. Per capability of individual team 

member roles and responsibilities should have been distributed at start of the project and 

the non-available skills or head count gap should have been immediately addressed with 

the help of management. More controls should have been put to avoid duplication of work 

as it has led to the loss of team resources. Without focused efforts, team cannot deliver 

right quality products at scheduled time. Need to make sure that team is kept away from 

other organizational level changes in the project and kept focused on the given goal.  

 

Conclusion 
 

Team agility is plays an important role to determine the agility of IoT projects. The team 

agility’s enablers, criteria and attributes are identified using literature review and experts 

opinion. Measuring the team agility would indicate the IoT projects current level and 

assist to improve the project agility. The multi-grade fuzzy approach is used to develop 

assessment framework of team agility. The case IoT project’s team agility index is 7.63, 

which indicates that team executing IoT project is “Agile”. The IPA is used to classify the 

attributes and identified the weaker attributes of case IoT project. Team members need to 
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be given work life balance and stress management trainings to increase their resiliency. 

IoT projects management was more regularly used to get engaged in execution tasks and 

hence team was taking more time to act on certain things as delays were happening from 

management side for decisions. Tasks should have been broken down in to measurable 

goals like more clear sprints or next four weeks goal, this would have allowed to identify 

where there is delay and would have helped to address that at right time. In the future, it is 

possible to develop a decision support system for team agility evaluation in IoT projects 

using fuzzy logic and artificial intelligence approaches. 
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