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Abstract:The study’s objectives are to make a definition of Creative University and describe the activities management towards creative university 
based on the Key Performance Indicator (KPI) completion. Universities have KPI which consists of Index of Activities Performance (IAP) and 
Index of Main Performance (IMP) with the constraints of time and cost. Creative University is a university with creative activities such that the 
completion of KPI is accomplished within shorter duration and less cost. There are three activities management to accelerate the KPI completion 
those are creating activities that could minimize the distance between IAP and IMP, creating the schedule of activities, and managing the schedule 
based on the strategy of academic phases in university.
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Summary: Creativity and innovation are very crucial elements required by all life sectors to compete in the current era of globalization. Being 
labelled as ‘creative’ is positive and attractive for an organization in a competitive world. Key Performance Indicator (KPI) is measurable value 
demonstrating how effectively an organization is achieving their objectives. KPI consists of output, known as Indicator of Activities Performance 
(IAP) and outcome or Indicator of Main Performance (IMP). Universities have quantifiable IMPs and IAPs. There are cost and time constraints 
in realizing IAPs and IMPs to complete the KPI. The term of ‘Creative University’ has never been reviewed on any reports. The study’s objectives 
are to make a definition of Creative University based on the KPI completion and to describe the management of activities to accelerate the KPI 
completion towards creative university. The observation data were KPI of activities synchronized by the Quadqurelli Symonds (QS) system and 
activities managed by one of national universities in Indonesia. In this study, a number of graphs were made as illustrations to answer the objec-
tives. The variables of the graphs were the observation data and the constrains of cost and time. Several of the graphs implemented several basic 
concepts of mathematics and physics including the first-degree polynomial function, Density Theorem of real number, and free parabolic motion. 
As the result, Creative University could be defined as a university with creative activities such that the completion of KPI is accomplished with 
shorter duration and less budget. Further, there are three ways to accelerate the completion of KPI towards creative university, those are creating 
activities such that minimizing the distance between IAP and IMP, making the schedule of activities, and managing the schedule based on the 
strategy of academic phases in university.
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Introduction

Creativity and innovation are very crucial elements required by all 
sectors to compete in the current era of globalization. Creativity is the 
ability to generate new, unique, and useful ideas or products while in-
novation is the implementation of creativity (Louca et al., 2014). The 
researches on the term or concept of ‘creative’ labeled on individuals, 
regions, organizations, and any economic/ social/ cultural sectors has 
been abundantly conducted in recent decades. Through the resear-
ches, the definitions of creative individuals, creative economy, crea-
tive cultures, creative cities, creative industry, creative organizations, 
etc. have emerged based on its used indicators (Martini, 2016).

Universities or colleges are formal organizations that have a crucial 
part in a country and its people. University is a place where educa-
tion and research occur. It also has a contribution to the development 
of the economic and social fields by training people with high skill, 
broad knowledge, and enriched culture.

The Creative University is an answer to the demands for conceptua-
lizing, lecturing, and endorsing education and research within the 
university in new ways (Lund & Arndt, 2018). Therefore, creative 
innovations at the individual, collective, organizational, and institu-
tional levels are very much needed. Being labeled as ‘creative’ is a po-
sitive and attractive branding in a competitive world of universities. A 
University that cannot meet the task of being creative and innovative 
has a risk to be failed, then being labeled as unattractive and unde-
sirable. Processes of creativity, innovation, and chance are critical to 
universities. These are essential to improve the quality of a university. 
A successful university is presumably dependent on its ability to nur-
ture creativity and manage changes at all levels and over time (Lund 
& Arndt, 2018).

Key Performance Indicators (KPI) is a quantifiable measure used to 
evaluate, gauge, and monitor the success level of an organization or 
its particular activity over time (AlRababah et al, 2017; Badawy et 
al, 2016; Villazón et al, 2020). It is an indicator or a reference of an  



J. Technol. Manag. Innov. 2021. Volume 16, Issue 3

ISSN: 0718-2724. (http://jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economía y Negocios. 14

organization or an activity in meeting their goals (Sawang, 2011). 
The KPI of an organization is different depending on the type of the 
organization. A university or college might deliberate the five-year 
graduation rate as the KPI, while an academic library might use a co-
llection availability rate as the KPI (Badaway et al, 2016; Peter, 2014).

KPIs are general indicators of performance that focus on important com-
ponents those are outputs and outcomes. Output refers to a direct result of 
innovative efforts of the organization manager and outcomes are the con-
sequences of the introduction of innovations (Janger et al, 2017; Aurora & 
Kaur, 2015). In Indonesia, the output and outcome of KPI are respectively 
known as Indicators of Activities Performance (IAP) and or Indicators of 
Main Performance (IMP). Both outputs and outcomes are quantitatively 
measurable (Janger et al, 2017; Europian Commission, 2013). 

To the best of our knowledge, studies related to the terms and indi-
cators of Creative University have never been reported. The existing 
studies generally discussed creative students (Ritter et al, 2020), in-
vestigations and assessments of student creativity level using certain 
methods (Brockunier, 2016), creative learning methods (Suyidno et 
al, 2019), creative learning environment, and other related matters 
(Hu & Adey, 2002; Prayudi et al, 2017). Additionally, KPI has been 
employed mostly for various assessments associated with the perfor-
mance of organizations, enterprises, or institutions (Villazón et al, 
2020; Sawang, 2011; Peter, 2014; Aurora & Kaur, 2015; Selviyanti et 
al, 2021), however, the utilization of KPI as an indicator to determine 
‘Creative University’ and deliberate ‘what should be done towards a 
creative university’ has never been reported. Therefore, the objectives 
of this study are to make a definition of Creative University and dis-
cuss activities managements towards a creative university based on 
the KPI completion. 

Method

The observation data of this study were KPI, IMPs, and IAPs of acti-
vities synchronized by the indicator from Quadquarelli Symonds/ QS 
ranking system and the activities data managed by one of national 
universities in Indonesia. There were two constraints in realizing IAPs 
and IMPs to achieve KPI. The constraints were cost and time.

In this study, in order to answer the objectives, a number of graphs were 
made to give illustrations. The variables of the graphs were the observa-
tion data and the constrains of cost and time. Several of the graphs im-
plemented several basic concepts of mathematics and physics including 
the first-degree polynomial function (Eq. 1), Density Theorem of real 
number, and free parabolic motion (Eq. 3). Based on the illustration 
graphs, the definition of Creative University and the activities manage-
ment with the constraints of cost and time could be described.

Results and Discussion

Definition of Creative University based on the completion of KPI. 
Universities in Indonesia possess KPIs which are derived into IMPs. 
IMP is then derived into IPAs. For example, the KPI of “creating the 
professional faculties” is derived into IMPs of “80% of Faculties with 
PhD” (synchronized by the indicator from Quadquarelli Symond/ QS 

ranking system). Activities like holding a workshop of scholarship, 
creating a research group supervised by a professor of an internatio-
nal university, pronouncing the regulation of international scholars-
hip, etc. are managed. IAPs are the quantitative output of these activi-
ties so that the IMP would be attained and the KPI is completed. The 
KPIs must contain a positive impact on academic study, research, and 
society (Secundo et al, 2017).

The progression of IMPs is monitored in a series of times. The data 
of the IMP progress to the time are used to estimate the duration 
in completing the KPI of a university. The achievement of KPIs in 
universities is restricted by time. In reality, there are universities that 
could complete the KPIs on time or before the allotted time, even 
there are also universities completing the KPIs after the allotted time 
or failed. The universities that finish the KPIs before the allotted time 
reveal that they can complete KPIs in less duration. Thus, from this 
description, the illustration graph can be seen in Figure 1.

In Figure 1, there are  paired data of time and KPI completion 
percentage denoted as  The data of  
and  represent the initial condition and the current condi-
tion according to the KPI completion respectively. First, we made the 
completion plot as the horizontally straight line denoted by a function 

Figure 1: The graphical representation of KPI completion by approximation 
curve. The time is calculated in the year and the completion is calculated in 
percent. The “creative curve” (green) would complete the KPI with a shorter 
duration than the expected duration from the “normal curve:” (Red).

The paired data are used to find the first-degree polynomial as an 
approximation plot. This plot is called the “normal curve” and is 
demonstrated as the red curve in Figure 1. The normal curve and 
the completion plot form an intersection at a point of, , 
where . Thus, we refer that the estimated duration in com-
pleting the KPI is .

By the Density Theorem of real number (Bartle & Sherbert, 2011), if
and both of are real numbers, then there 

must be a real number  such that . Hence, 
we can create an alternative curve called “creative curve” as the green 
curve in Figure 1. This curve has an intersection with the completion 



J. Technol. Manag. Innov. 2021. Volume 16, Issue 3

ISSN: 0718-2724. (http://jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economía y Negocios. 15

plot at a point of . So now, the 
estimated duration in completing KPI becomes  This 
means that the KPI could be completed in less duration. This result is 
in line with the Parkinson’s Law (Parkinson, 1957; Parkinson, 1958) 
that the goal actually could be achieved faster than its estimated du-
ration.

Figure 2: Graphical image to explain the correlation between acceleration and 
the gradient increment of the approximation curve. The illustration displays 
that the gradient of the is directly proportional to acceleration.

The reduction of the duration in completing the KPI from 
 (Figure 1) is called acceleration. This 

indicates that universities experience accelerated performances or 
progressions to achieve KPI. To ease the understanding, the calcula-
tion is then simplified. We made several approximation plots by using 
the first-degree polynomial function as shown in Figure 2. In Figure 
2, it is apparent that the acceleration occurs by increasing the gradient 
of the approximating curves. Reducing the completion function be-
low 100% is not an available option.

The “normal curves” in Figure 1 represent the university that produces 
the progressions slowly with focusing on the annual repetitions. The Uni-
versity with this management is included in the traditional style becau-
se it relies too much on the traditions and difficult to create innovations 
(Sen et al, 2012). The “creative curves” exhibit the university that makes 
the progression faster than the estimated duration of KPI completion.

Universities that experience acceleration in completing KPIs must 
use their creativities to generate creative and innovative systems/ 
programs/ activities and manage them properly so that the KPIs can 
be completed in less duration. Therefore, from this study, we define 
a “Creative University” as a university with activities such that the 
completion of KPI is reached within less duration than its estimated 
duration. The next question is how to accelerate the progression of 
KPI completion? Hence, the next section will discuss this matter.

Management of activities to accelerate the completion of the KPI 
completion. Let the approximation curve of the  be as Eqs. 1.

 	 		   		  (1)

The function  exhibits the KPI completion to the time  year, thus 
 . The constant  is the gradient of the curve and  c 

in the set of real numbers . That means the average progression is 
.

For every , then the average of the 
progression is  or no progress at all. In this case, the uni-
versity will never complete the KPI. If  then the 
average of the progression is , thus the university will com-
plete the KPI exactly at the estimated duration. Acceleration occurs if 

 .

The difference between the progress every year and the average pro-
gress is simply compared by rotating (clockwise) the “normal cur-
ve” in Figure 1 by 45o. Such that the approximation curve is parallel to 
the X-axis, and the Y-Axis is transformed into the axis that denotes the 
value of  This transformation is demonstrated in Figure 3.

Figure 3: Transformed form of completion of KPI to compare the difference between progression () and the average progression ().
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In Figure 3, the “normal curve” of  indicates the average 
progress while the black points are the activities with the progress pa-
rallel to the “normal curve”. By this transformation, the points close to 
the “normal curve” indicate that the progress is not far from the ave-
rage progress.  Therefore, from this concept, it can be referred that the 
key to accelerating the progress is to manage the activities such that it 
makes higher progress than the average progression every year. By the 
terms of activities management in university, it is equivalent to create 
creative activities with IAPs such that the IMP would be achieved as 
soon as possible, or as close as possible to IMP.

In Indonesia’s national universities, in order to improve their quality, 
there is a cost or budget given by the government every year to mana-
ge their activities. If the activities are not finished in one year, the cost 

of the unfinished activities should be sent back to the government. 
Based on this case, there are two constraints in the activities manage-
ment of the university, those are cost and time (Sanchez et al, 2017).

Management of activities based on the constraint of cost. The re-
sult of this study is a description of how to accelerate the progression 
of KPI completion by creating a “creative curve” that has a higher 
gradient than the “normal curve” and its interpretation to the ma-
nagement of activities in a university. The interpretations are made 
by observation of the activities’ management in one of the national 
universities in Indonesia through the IMP and IAP. Simulations are 
used to describe the importance of creativity in the constraints of 
time and cost separately, then compared to the data received by the 
observation.

Table 1: The simulation for creating the optimal IAPs based on the constraint of cost

Number of faculties IAP Cost/ faculty Effect to IMP

x1
Training $730 Indirectly (0.1%)

x2
Fund research $3650 Indirectly (0.2%)

x3
Conference $1460 Indirectly (0.4%)

x4
Fund PhD / doctoral study $36500 Directly (100%)

The simulation in Table 1 is used to describe the management of 
activities with the constraint of cost. The IMP “80% faculties with 
Ph.D.” would be attained by the IAP presented in Table 1. Every 
year, the university should find the optimum value for IAP within 
the limited budget. The simulation aims to find the optimal value of  

 such that the maximum progress will be attained 
with the maximum cost of $73000. Thus the model for this simula-
tion is as Eqs. 2.
	
Maximizing the  (2)

with constrains

In which are the corresponding cost to the IAP 
exposed in Table 1. By the nonlinear optimization, the optimal 
value  where the values of 

respectively point to the number of faculties corres-
ponding to the IAPs in Table 1.  This result indicates that this year, 
the university funds the PhD/doctoral studies of 2 faculties and does 
not manage any activities about training, research funding, and con-
ference registration.  This result is rational only if there is an unlimi-
ted source of faculties that is ready to continue PhD/doctoral degree 
study, thus choosing the IAP with direct impact on IMP is an obvious 
answer. In reality, this option means no investment because in order 
to reach the maximum progress of KPI completion, there is a limited 
source of faculties that is ready to continue the study. By concerning 
the investment, the optimal value becomes .

Based on the simulation, it reveals that the completion progress is 
directly proportional to the constraint of cost. If the value of availa-
ble cost is increased, then the obtained value of  is automatically 
increased (decreasing the distance between IAP and IMP). Therefore, 
the result obtained by the simulation does not exhibit the creativity in 
creating IAPs. This is because it drives the university to conclude that 
the only way to maximize is by finding the value of  with the 
constant value of cost, so that the progression is constant every year if 
the result is repetitively used.

The results of the simulation in Table 1 can be further analogous to 
the horizontal distance of parabolic motion with different initial 
velocities  and same degree of elevation  in Figure 4a. Figure 4a 
demonstrates the correlation of the KPI completion and the constra-
int of cost as the graph of parabolic motion. In parabolic motion, the 
formula used to determine the horizontal range or the distance  is 
as Eqs. 3. In this motion,  denotes as the cost/ budget,  depicts 
as the management of activities and  represents the  or the 
progression distance of the IAPs while  is a constant. Eqs. 3 reveals 
that the  is proportional to the  and . If  is set to be cons-
tant/ same, thus if . Hence, is 
mainly affected by the initial velocity of  Therefore, according to 
Figure 4a, since the constraint of cost is analogous to the initial velo-
city in the graph of parabolic motion, the big progression is reached 
by the high available budget.

		
	         		  ( 2)
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Figure 4: (a) An analogy of parabolic motion to the KPI progression, the constraint of cost is directly proportional to the completion (b) An analogy of parabolic 
motion to the KPI progression, the maximum progression would be accomplished by adjusting the degree of elevation within the same initial velocity.

There is an alternative way to maximize the IAPs progression distan-
ce  or minimize the distance between the IMP and IAP without 
increasing the constraint of cost. The way is by adjusting the degree 
of elevation  as in Figure 4b. In parabolic motion, the degree of ele-
vation also affects the acceleration of the moving object. If the initial 
velocity is constant/ same, now the distance is only dependent on the 
degree of elevation. In addition to the maximum norm of a vector, the 
elevation degree  of 45o will produce a maximum value of 2  based 
on Eqs. 3, thus the maximum distance progression can be attained by 
this degree. This graph indicates that the higher progression of IAPs 
could be achieved by management of activities properly.

To further discuss, there is a quantitative measurement for creativity 
(Usta & Akkanat, 2015) defined by the level of creativity . Figure 
5 shows the  based on the numbers of IAPs and IMPs. The degree 
of elevation  denotes the . In this case, the maximum progress 
of KPI completion would be achieved by reducing the cost stated in 
Table 1 to its corresponding IAPs. Let  be a fuzzy variable in the 
interval of [0,1].To synchronize the properties of  and the degree 
of elevation  in Figure 4b, the maximum value of  indicates the 
maximum norm of activity vector 
respectively the numbers of IAPs and IMPs which would be accom-
plished by activities.

Figure 5: Illustration of  based on the numbers of IAPs and IMPs. The 
highest  occurred when the corresponding activity can gain many 
IAPs and IMPs at once . The lowest  occurred 
when the corresponding activity only obtains single IAP and single IMP 

 The conversion of [0,1] to the elevation degree 
can be simplified to [0º , 45º].

According to Figure 5,  is inversely proportional to the cost of 
activities. An activity with high  gains many IAPs, thus by paying/
funding the cost of an activity, many IAPs would be obtained at once. 
This method generates a shorter distance between IAP and IMP by 
allocating the remaining cost to the other activities. This kind of acti-
vity is defined as a creative activity.

Let an activity possesses a single  and many , thus 
the  of this activity is included to medium  by Figure 6. The 
obtained result of  by this activity management is higher than the 
simulation in Table 1 within the same constraint of cost. In Table 1, 
every activity has low  

An example is given to explain this implication. If the activities of 
“fund research” in Table 1 are also used in the IMP of “6 new publi-
cations per faculties” and IMP of “15 new books per faculties”, thus 
the cost associated with these activities is distributed to three IMPs at 
once. This reduces the value of  in Table 1 and the obtained result 
of  is increased within the same constraint of cost.

Management of activities based on the constraint of time. KPIs are 
derived into quantitative information (IMPs) as the measurable indi-
cators of its completion. IAPs are the outputs of activities managed by 
the university. Activities are managed in sequence to create progress 
in KPI completion. By holding the activities in sequence, the IAP 
of the first activity can be initiated for the next activity. An example 
of this idea is presented in Table 1. The activities of “fund research” 
should be held before the “conference” thus the progression elevates 
from 0.2% to 0.4% in the same year. The cost of the unfinished acti-
vities of a national university is sent back to the government at the 
end of the year, thus a university has to finish every activity with the 
constraint of time (1 year).

Observation is conducted to find the pattern of distributed activities 
in a year managed by one of the national universities in Indonesia. 
The obtained data of this observation is demonstrated in Figure 6.  It 
resembles the exponential function. Figure 6 depicts that the number 
of activities held in December is more than half of the total activities. 
Compared to the first month, it is more than 5000% of the number of 
activities held in January. Most of the IAP will be finished next year by 
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this management. Increasing the constraint of time is impossible be-
cause it is the regulation from the government (Kementrian Riset Te-
knologi dan Perguruan Tinggi, 2016). If this management is repeated, 
then the completion progress is constant. By Figure 2, acceleration 
does not occur when the progress is constant every year.

Figure 6: The plot of activities managed by the university to the months in 
a year. This plot does not reflect effective management because most of the 
activities were held in December.

Obviously, if most of the activities are held in the last month of the 
year, there is not any additional duration that suffices these activities 
to accomplish more IAPs. Acceleration occurs when activities are ini-
tiated as soon as possible in the first semester. On the other hand, it 
is unwise to put all the activities in the first month[18] because high  

 activities are possible to be designed by managing them to be 
held on the right month. It is necessary to understand how to manage 
the activities such that they have high  according to the month 
when those activities are held.

The academic phase is then used to simplify the process of desig-
ning activities with high . The academic phase contains phases 
of student progression in completing their study. The academic pha-
se of the undergraduate students (within 4 years) is illustrated in 
Figure 7. In Figure 7, the activities should be scheduled by synchro-
nizing the IAP with the phases. For example, the activities with IMP 
to generate the mutual relationship with the business industries 
(excluding university, institute, or academy) should be scheduled 
during the internship and practical phase, thus the students are par-
ticipated to gain the IMP.

Figure 7: The academic phases of undergraduate study in Indonesia. There are 4 phases in the academic phase of the undergraduate students; those are orientation, 
classroom study, internship and practical study, and final assessment before graduating. The red curve points to academic activities and the green curve represents 
career development.

The idea of synchronizing the schedule of these activities and the aca-
demic phases of students forms a mutual relation between the uni-
versity and the students. The internship in the business industry gives 
working experience to the student. The students have to assist in for-
ming a research paper supervised by the faculties and publish it. The 
IAPs of these activities (internship and research) accomplish 3 IMPs 
at once (“100 mutual relation with business industry”, “50 research 
collaboration with industry” and “6 new publications per faculty”), 
thus it has high .  

It is clarified that activity with high  causes acceleration in com-
pleting KPI, thus the key to manage activities with the constraint of 

time is to design as many activities with high  as possible within 
the time constraint. A schedule of designed activities is made and ac-
celeration occurs when the activities are finished on time, thus a dis-
cipline to follow the schedule is necessary. University has to build an 
organizational culture to manage the activities on schedule (Lapiņa 
et al, 2015).

Conclusions

Creative University is defined by a university with creative activi-
ties such that the KPIs can be finished in less duration and budget. 
The remaining time and cost then can be exploited to continuously  
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improve its quality. There are three ways to accelerate the completion 
of KPI towards a creative university, those are creating activities that 
could minimize the distance between IAP and IMP, managing the 
schedule of activities, and realizing it based on the strategy of acade-
mic phases in a university. The creativity of activities is measured by 

 Activities with high  create acceleration to complete the KPI 
of a university.
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