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This paper reports on commuters’ perceptions of bus and mini bus taxi service using an alternate to the 
most popular and commonly used service quality (SERVQUAL) instrument, namely The regional 
estuarine and coastal systems of the Americas (RECSA). From face-to-face interviews using a 
structured questionnaire to survey a convenience sample of 690 commuters at specifically selected 
mini-bus taxi and bus ranks using a commuter intercept survey, it was ascertained that overall the 
perceived quality of public bus transport services exceeded that of minibus taxis, despite the minibus 
taxis being the dominant mode of public transport. All the RECSA dimensions of transport service 
quality influenced the respondents’ perception of public bus service quality, whereas only three, 
namely reliability, affordability and extent of the service, influenced their perception of the minibus taxis 
service quality. To improve public road transport service quality, service providers should among 
others, implement scheduling systems to improve the punctuality of the service, invest in 
communication systems, introduce a comfort rating system, improve the arrival times at destinations 
and reduce journey length. They should also improve the condition of the minibus taxi shelters, 
increase the frequency of the service on certain routes especially during peak periods on weekdays, 
take commuters closer to their destination through modal integration and elimination of transfers, 
improve commuter safety, more especially by changing driver behaviour through focused safety and 
driver training programmes, and improve affordability and provide value for money service. The 
findings could also serve to inform public transport policy makers and providers, since a public 
transportation model and policy based on improving the perceived service dimensions is likely to 
increase the demand for public bus and minibus taxi transport and, reduce the use of private motor 
cars, thereby addressing the public road transport conundrum in Johannesburg in particular, and 
South Africa in general. 
 

Key words: Public transport service, minibus taxi service, public bus service transport service quality. 
 
 

INTRODUCTION 
 
Several researchers (Javid et al., 2013) argue that the 
rapid   increase    in   urban   population   and  automobile  

ownership and usage have resulted in urban transpor-
tation problems in developing countries. 
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According to several South African studies (National 
Planning Commission, 2011; Mokonyama, 2012), the 
quality of public transport service in South Africa requires 
urgent improvement, since it affects mostly poorer 
members of the community who rely on it for daily 
commuting. Several studies in developing countries 
(Pucher and Korattyswaroopam 2004; Ngatia et al., 2010; 
Mashiri et al., 2010; Finn and Mulley, 2011) confirm that 
the poorer members of the community are often faced 
with inadequate transport service, poorly arranged 
schedules, the absence of facilities – including bus stops 
and shelters, and the infrequency of services, particularly 
at off-peak times, which severely compromises the 
convenience of these services. As was revealed from the 
national household travel survey (2003) 71% of train 
users, 55% of taxi users and 54% of bus users were 
dissatisfied with the level of crowding (Gauteng Province, 
2009). In addition, 74% of bus users, 64% of taxi users 
and 53% of train users were also unhappy with the 
facilities at stops, ranks and stations. Furthermore, there 
are excessive delays for public transport with an average 
waiting time of 40 to 65 minutes (Gauteng Province, 
2009). From the aforementioned, it is safe to state that 
South African commuters are clearly unhappy with public 
transport service quality, which implies that public 
passenger transport service organisations (in South 
Africa) must conduct perception studies on an ongoing 
basis in order to enable them to meet the needs of 
passengers, and McKnight et al. (1986) further asserts 
that the perception studies and results must be used 
effectively to deliver quality service that meets the needs 
of passengers. 

Despite the fact that transport service quality is an all-
pervasive problem affecting both urban as well as rural 
populations, it is in the urban context that this problem 
receives the most attention (Dalvi, 1987), partly as a 
result of the scale of the problem and also because it is in 
the urban context that controversial issues concerning 
the appropriate service that meets commuters‟ needs, 
choice of inter-modal mix, transport technologies and 
pricing policies and strategies for transport are hotly 
debated. However, it is in the context of choosing an 
appropriate inter-modal mix for urban transport that the 
poorer countries are currently faced with the greatest 
dilemma, with the question being asked as to whether 
they should follow the West and devote a major portion of 
their development resources to the construction of mass 
transit systems or whether they should opt for low cost, 
capital saving options.  

In light of the above, this paper reports the response to 
the following key research questions with respect to bus 
and mini-bus taxi service, namely: What are the 
commuters‟ perceptions of the quality of the service? To 
what extent would their perceptions of the service 
influence their future demand for buses and minibus 
taxis?  What  is  the  importance  of  each  service  quality  

 
 
 
 
dimension in choosing a public transport mode? To what  
extent do the service quality dimensions influence 
passenger transport mode choice? What is the 
importance of the service quality dimensions in choosing 
a mode of passenger transport? 
 
 
LITERATURE REVIEW  
 
The question often arises as to the reason why people 
prefer one mode of transport to another, and surveys 
have highlighted the crucial and, sometimes, overwhel-
ming importance of the factors which play a role in this 
decision, which factors may be grouped under the 
general heading of the quality of service and, include 
amongst others speed of delivery, certainty of timing 
(reliability and scheduling), freedom from interruption 
(extent of service) and avoidance of damage (safety) 
(Gubbins, 1988).  

Service quality in the public transport sector has 
remained an elusive and a much neglected area of study. 
Data regarding the quality and performance indicators of 
public transportation services are vaguely determined 
and, in fact, are practically nonexistent (Simona, 2010), 
and much of the debate has centred around the system 
itself: spatial designs, systems configurations, city network 
developments, government policies, and engineering 
services. Generally, service quality has remained a 
challenge for the majority of public transport organi-
sations, because of the challenge inherent in measuring 
service quality (Zeithaml and Bitner, 2000). Furthermore, 
although a major challenge confronting public transport in 
general is that of service quality, it (service quality) is a 
complex area of study and measuring service quality in 
public transport in particular, is made even more difficult 
by the subjective nature of service (McKnight et al., 1986; 
Parasuraman et al., 2000).   

In order to get a sense of the challenges facing public 
transport service quality in general, some reference 
studies from the developing and developed world is 
provided.  For example, research conducted in Singapore 
in 2012 revealed that there are four important dimensions 
that should be considered in public transport service, 
namely, connections, extent of service, liveable cities, 
and inclusivity, all of which enhances commuters 
travelling experience (Land Transport Authority, 2013).  A 
study in Scotland by the department of transport 
identified more than 30 different service attributes ranging 
from the punctuality and reliability of the service to the 
cleanliness of stations. These attributes were considered 
important to passengers and caused dissatisfaction if not 
delivered to a satisfactory standard, with public transport 
organisations deeming it important to try their best to 
meet passengers‟ reasonable needs at all times (Samson 
and Thompson, 2007).  

From  a  European study on public transport conducted  



 

 

 
 

 
 
in 2009 (Simona, 2010), it was evident that data regar-
ding quality indicators of public transportation services 
were vaguely determined and practically non-existent. 
Furthermore, due to the intangible characteristics of 
services, defining service quality became an essential 
issue for some European countries, such as those in the 
urban area of Oradea, Romania, where quality appeared 
as an abstract dimension, which led to quality evaluation 
with specific approaches and instruments. The afore-
mentioned study which used the SERVQUAL 
(Parasuraman et al., 1988) instrument to gather data and 
evaluate quality, revealed that the utility of a service 
encompasses abstract factors, such as security, 
tangibles, assurance, empathy and sensibility; quality is 
the outcome of needs, former experiences, and “word of 
mouth” (Simona, 2010: 471). Additional important service 
dimensions included, among others, availability, service 
monitoring, travel times, safety and security, cleanliness 
of vehicles, and transport capacity (Simona, 2010). 

Research conducted in Britain in 2011 (Gazibara, 
2010), has shown that service quality is significant to the 
public transport of the future, and a conclusion drawn 
from the aforementioned study seemed to suggest that 
throughout the world, two in three people will live in the 
cities, an outcome that will bring new opportunities and 
also challenges – from enormous pressure on resources 
to congestion on roads, and unsustainable levels of 
transport-related challenges, including emissions. The 
important service dimensions that they will focus on are 
information and communication technology (ICT), service 
integration, making the poor and their needs a priority, 
and commuters‟ behaviour (Gazibara, 2010). The 
aforementioned findings to a certain extent mirror the 
state of affairs of public transport services in South Africa. 
With respect to the developing countries, a study 
conducted in Kenya in 2010 (British youth council, 2012) 
showed regulations, improvements in comfort levels 
(from less overcrowding) and, safety of passengers as 
important service attributes which led to more attractive 
public transport. In Lagos Nigeria, the following service 
quality attributes contributed to improving public transport 
system: cheaper fares, travel time was reduced, waiting 
time at bus stops fell during peak and off-peak hours, 
improved safety and reliability of the new system, 
reduction of externalities: fuel consumption for vehicles 
used along the corridor, demonstrating the undeniable 
advantage of formal public transport (International 
association of public transport, 2010). As regards the 
perception of service, only 33.5% of the Nigerian respon-
dents felt that buses in their area were reliable whereas, 
while a marginal more (35.8%) disagreed (British youth 
council, 2012: 2).  

Some researchers (Beirao and Cabral, 2007; Eboli and 
Mazulla, 2007) assert that evaluating and measuring 
transport service quality remains challenging and 
important,  since   transport   service    quality   comprises  
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abstract and intangible constructs such as comfort and 
safety. Generally, most of the research on service quality 
has been conducted using the renowned SERVQUAL 
(Parasuraman et al., 1988) which uses the RATER (res-
ponsiveness, assurance, technology, empathy, reliability) 
dimensions of service quality, or a modification thereof 
because of inter-alia, features such as the simultaneous 
measurement of expected and perceived quality and, the 
ease of interpretation of its results (Barabino et al., 2012). 
Despite the aforementioned researchers citing and 
acknowledging that limited studies exist, inter-alia, Too 
and Earl (2010), where attempts were made to adapt and 
adopt SERVQUAL to evaluate perceived service quality 
among rail and bus passengers respectively (Barabino et 
al., 2010: 241; Randheer et al., 2011), the SERVQUAL 
instrument has not been without criticism (Buttle, 1995; 
Lages and Fernandes, 2005). The criticisms included 
inter-alia, its appropriateness for measuring service 
quality across service institutions.  

In light of the aforementioned, and due to the com-
plexities of measuring service quality in public transport, 
this paper reports on a study conducted to explore 
commuters‟ perceptions of bus and minibus taxi service 
in terms of the RECSA service quality dimensions of 
McKnight et al. (1986).   
 
 

RESEARCH METHODOLOGY 
 

Research instrument 
 

The previous section alluded to the challenges of using the 
SERVQUAL instrument to determine commuters‟ perceptions of 
public transport service quality, and made reference to RECSA as 
being more appropriate. Table 1 depicts the five service quality 
dimensions of both the RATER and RECSA service quality models. 
It is evident from table 1 (which is self explanatory) that although 
RECSA incorporates some elements of RATER, it is more 
appropriate for measuring transport service quality. 

A structured questionnaire was developed using the RECSA 
(table 10 dimensions of transport service quality, and used to 
survey min-bus taxi and public bus commuters. The same questions 
were asked of all commuters but „mini-bus taxi‟ or „public buses‟ 
were substituted where necessary. A five point Likert scale was 
used since it is most commonly used when semantic differentials 
and multiple Likert type questions are included in a questionnaire 
on a scale (1 to 5) and, in order to determine if the scale is reliable 
(Nagel, 2007). The questions were divided into five categories, 
each of which was used to measure the service quality constructs

1
, 

and separate scales were constructed for buses and minibus taxis, 
respectively based on the five dimensions, namely reliability, 
comfort, extent of the service, safety and affordability.   

The five scales were then combined into a cumulative index 
which was termed the perception of service quality index (PSQ). 
Each scale was weighted equally in the index, so that it was 
possible for index scores to range from 0 to 50. In view of the fact 
that respondents had been asked their opinions about the 
importance of each of the five categories, it was also possible to 
create a cumulative index in which  the  individual  categories  were  

                                          
1
 In this paper, the terms construct and dimension are used 

interchangeably when they refer to service quality.  
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Table 1. Service quality dimensions and attributes 
 

RECSA Service 
Quality Dimensions 

Cluster of Service Attributes 
RATER Service 
quality 
Dimensions 

Service Attributes 

Reliability 

Arriving on time notification of 
delays waiting away from home 

delays en-route 

Reliability 
The ability to perform the promised 
service in a dependable and accurate 
manner 

    

Extent of the service 

Total hours of service 

Service on weekends 

Service on public holidays 

Service on weekdays 

Service in the evening 

Assurance 
Knowledge and courtesy of employees 
and their ability to convey trust and 
confidence 

    

Comfort 

Guaranteed seat smooth ride 

Sheltered waiting areas air 
conditioning 

Tangibility 

The physical evidence of the service, eg. 
the appearance of the personnel and 
physical facilities, and equipment used to 
provide the service 

    

Safety 

Low probability of accidents 

Low probability of falling 

Low probability of assault 

Empathy  
Caring, individualized attention provided 
to customers 

    

Affordability 

Alternatives –season tickets 

Cheap fares 

Value for money 

Responsiveness 
The readiness and willingness to help 
customers in providing prompt timely 
services 

 

Source. Adapted from McKnight et al. (1986); Parasuraman et al. (1988) 
 
 
 
weighted according to their perceived importance for each indi-
vidual. The result was termed the importance-weighted perceptions 
of service quality index.   
 
 
Research Design 
 
A descriptive research design was used for collecting data, since 
several researchers Anastas (1999) and Kirshenblatt-Gimblett 
(2006), argued that descriptive studies collect a large amount of 
data for analysis that can yield rich findings and lead to important 
conclusions and recommendations.    
 
 
Sample 
 
All (800 000) daily commuters in the City of Johannesburg com-
prised the population of interest (Johannesburg development 
agency, 2012), however primary data was collected from commuters 
who only used public buses and minibus taxis. Geographical 
sampling was used, in terms of which all the identified bus terminals 
were grouped into a homogeneous cluster for example, terminals in 
townships were grouped together to create one cluster, terminals in 
the suburban areas were grouped together to create another 
cluster, and terminals in the central business district (CBD) were 
grouped together to create a final cluster to ensure the homogeneity 
of the subjects in each of the three clusters (Cooper and Schindler, 
2001). All the homogenous clusters were included in the sample.   

The survey was conducted during peak periods in the morning 
and afternoon, over a period of one month, at the following 
Johannesburg  bus  and  min-bus  taxi  terminals:  Central business 

district; Johannesburg suburbs; South of Johannesburg. As a result 
of the complexities involved in the process of sampling in the public 
transport context, the choice of a probability sample is always a 
challenge (McKnight et al., 1986; Cooper and Schindler, 2001), as 
was demonstrated in the research conducted by the Burbidge city 
bus company. In the aforementioned study, non-probability 
sampling techniques were used to select the sample, thus the 
selection of bus terminals using a map and choosing a sample from 
the list of bus terminals concerned was deemed to be a realistic 
and acceptable solution to overcoming the sampling challenge 
(Cooper and Schindler, 2001).  

The sample was selected based on the following: lower costs, 
greater accuracy of results, greater speed of data collection and 
availability of population elements (Cooper and Schindler, 2001 and 
Aaker, et al. 2007). The ultimate test of a sample design is how well 
it represents the characteristics of the population it purports to 
embody. In measurement terms, the sample must be valid (Cooper 
and Schindler, 2001). For the purposes of this study, the sample 
size of 902 was selected, but 212 questionnaires were excluded 
from the data analysis due to the high rate of non-responses to 
many of the important questions in the measurement instrument.  
As a result, the final sample size of 690 was used in the data 
analysis.   
 
 
Data analysis 
 
The statistical package for the social sciences (SPSS) was used to 
analyze the data (Coakes and Steed, 2003). The Jarque-Bera test 
was used to assess whether the pediatric sleep questionnaire 
(PSQ)  index  data  followed  a  normal  distribution.  For both buses  



 

 

 
 
 
 
and minibus taxis, the null hypothesis of normality was rejected with 
p-values of 0.000017 and 0.00015 respectively, which meant that it 
was not possible to use a t-test to compare the mean perceived 
service quality of buses and that of minibus taxis and therefore a 
non-parametric test the Mann-Whitney test was used to compare 
the medians. For the individual service quality dimensions, except 
Service, as well as the overall index (and weighted index), it was 
possible to draw a definite conclusion that the perceived quality of 
bus transport exceeded that of minibus taxis by a significant 
margin.  Generalised linear regression analysis was also used to 
test if the data fitted the model (Bollen, 1989; Byrne, 2010). 
 
 
EMPIRICAL FINDINGS 
 

Instrument reliability 
 

The measurement scales were assessed for internal 
consistency using the Cronbach‟s alpha which coefficient 
reflects how closely related a set of items are as a group. 
The values were all above 0.64, indicating an acceptable 
level of internal consistency for all the scales (Byrne, 
1989).   
 

 
Sample Characteristics 
 

It became apparent that only 29.8% of the respondents 
used public buses while the vast majority (70.2%) used 
minibus taxis as a preferred mode of transportation. A 
large percentage (30.3%) of public transport users were 
aged 19 years, and 28.7% were between the ages of 25 
and 34 years. Although public buses and minibus taxis 
were used predominantly by students and scholars, their 
preferred mode of transport was the minibus taxi. The 
aforementioned finding reaffirms what has been reported 
by (Ndebele, 2011).  

With regard to service quality, there were significant 
differences in the respondents‟ perceptions across age 
groups, especially respondents in the “ under 19 years” , 
“20 to 24 years” , “25 to 34 years”, “35 to 50 years” when 
these groups were compared with respondents in the “51 
years and above” group. In addition, there were signifi-
cant differences with respect to the overall service quality 
perceptions among the respondents in the different 
education and income groups.  

Age, gender and level of education were all statistically 
significant at the 5% level. Age had a negative coefficient, 
indicating that, on average, younger people have a more 
favourable perception of the minibus taxis than older 
people. Gender had a positive coefficient, indicating that 
on average, women perceived minibus taxis service more 
favourably than men. On the other hand, educational 
level had a negative coefficient, indicating that less edu-
cated people viewed minibus taxis favourably compared 
to more highly educated people.   

In view of the fact that the indices did not follow a 
normal distribution according to the Jarque-Bera test,  the  
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non-parametric Spearman‟s correlation method was used 
in preference to the Pearson‟s method. The correlation 
coefficient between the perceived quality of service index 
for buses and the perceived quality of service index for 
minibus taxis (for those who offered opinions on both 
modes of transport) was 0,068 and not statistically signi-
ficant (p-value = 0,41). This suggests that the respon-
dents‟ opinion of bus service quality was independent of 
their opinion of minibus taxi service.  
 
 
Colinearity diagnostics 
 
In the multiple linear regression model with the perceived 
quality of service index for buses and minibus taxis as the 
dependent variables, and the mode of transport which 
was used the most often, age, gender, education and 
income level as the independent variables, the variance 
inflation factors (VIFs) for the coefficients were all 
between 1 and 1.9 (1 to 1.9 for busses and 1 to 1.7 for 
minibus taxis) implying that there was no problem with 
multi-collinearity as there was no VIF greater than 3. 
 
 
Regression modelling 
 
The generalised linear regression model was also con-
sidered, since it caters for categorical and continuous 
explanatory variables and a response variable that may 
or may not necessarily be normally distributed. Since, the 
average of several variables was taken to calculate the 
overall service quality, it is a well-established fact that the 
response variable will be normally distributed.  The fitted 
model for public buses was: 
 
Overall service quality=β0+ β1 *age+ β2*gender+ 
β3*occupation+ β4*education+ β5*income+ε 
 

The type III test results showed that age, education and 
income were all significant (at the 5% level) in influencing 
the overall service quality provided by the busses, since 
their p-values are all less than 0.05. However, gender 
and occupation were not significant in influencing the 
respondents‟ perception of the overall service quality 
provided by the bus. There were however differences at 
the 5% level of significance, among the education groups 
when comparing all the respondents in the group with 
some  form of education and their perception of the 
overall service quality, since the p-values were less than 
0.05.  

It further became evident that there were significant 
differences at the 5% level (since the p-values were less 
than 0.05) in the education group between respondents 
with less than matric, matric and matric plus a tertiary 
qualification groups when comparing all those groups to 
respondents  in  the   group   with   some   other   form  of  
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Table 2. Total variance explained – public buses. 
 

Component 

Initial Eigenvalues 
Extraction Sums of  

Squared Loadings 

Rotation Sums of S 

quared Loadings 

Total 
% of 

Variance 
Cumulative % Total 

% of 
Variance 

Cumulative 
% 

Total 
% of  

Variance 

Cumulative 
% 

1 26.80 70.52 70.52 26.80 70.52 70.52 12.34 32.47 32.47 

2 1.93 5.07 75.60 1.93 5.07 75.60 9.63 25.34 57.82 

3 1.26 3.33 78.94 1.26 3.33 78.94 8.02 21.12 78.94 

4 .95 2.51 81.45       

 
 
 
education, with respect to the overall service quality. 
There were also differences in those who were in the “0-
R1000” and “R5001-R6000” income bracket, when com-
paring to these groups of respondents to  those that were 
in the “Above R6000” group, with respect to their percep-
tion of the overall service quality provided by public 
busses. The generalized linear model fitted for mini-bus 
taxis was: 
 
service quality=β0+ β1 *age+ β2*gender+ β3*occupation+ 
β4*education+ β5*income+ε 
 
The type III test results showed that age, education and 
occupation are all significant at the 5% level in influencing 
the overall service quality provided by the minibus taxis, 
since their p-values are all less than 0.05. However, 
similar to busses, gender and income were not significant 
in influencing the overall service quality provided by the 
minibus taxis.  

It was also evident that there were significant diffe-
rences at the 5% level, (since the p-values were less than 
0.05) in the age between respondents in the “under 
19yrs”, “20 to 24 yrs”, “25 to 34 yrs”, “35 to 50 yrs” when 
comparing all these groups to respondents in the “51 yrs 
and above” group with respect to their perception of the 
overall service quality provided by mini-bus taxis. There 
were also differences in those who were in the “0-R1000” 
income group when comparing this group to those that 
are in the “above R6000” income group with respect to 
the overall service quality. 
 
 
Factor analysis 
 
Factor analysis was run separately for the questions 
related to buses and minibus taxis using the principal 
component analysis (PCA) method of estimation with 
varimax rotation. Sezhian et al., (2011: 63) cite Hair et al. 
(2006) who argue that even though the objective of PCA 
is to reduce the number of variables of a dataset, it 
retains most of the original variability in the data, with the 
first principal component accounting for  as  much  of  the 

data variability as possible and succeeding components 
accounting for as much of the remaining variability as 
possible. 

With regard to public buses, the summarized results 
depicted in table 2 reveal that three factors, explained the 
cumulative variance among the factors, since all of these 
factors have Eigen values which exceed 1.These factors 
validate the factors responsible for the service quality of 
bus transport.  Factor 1 loaded on the importance of the 
service quality dimensions and using public bus transport 
in the future as regards to safety, availability, comfort and 
affordability, Factor 2 loaded on the combination of 
comfort and timely arrival at destination, and Factor 3 
loaded on the extent of service (or availability). 

With regard to minibus taxi transport service, it is 
evident from the summary results reflected in table 3, that 
four factors accounted for approximately 75% of the 
variation among the factors, and these factors are 
responsible for mini-bus taxi service quality. The four 
factors were punctuality, timetables, timely arrival at 
destination, and reasons for failure to arrive at destination 
on time. Factor 1 denoted the friendliness of drivers, 
driver skills and rules of the road, safety, comfort and 
extent of service; factor 2 represented the importance of 
the dimensions as regards choosing public transport; 
factor 3 denotes the availability of service, factor 4 
denotes affordability and the rate of accidents. 
 
 
Perceptions of service quality 
 
The correlation coefficient between the perceived quality 
of service index for buses and the perceived quality of 
service index for minibus taxis (for those who offered 
opinions on both modes of transport) was 0.068 and not 
statistically significant (p-value = 0.41). This suggested 
that the respondents‟ opinion of buses was independent 
of their opinion of minibus taxis. 

Table 4 presents the summary statistics in respect of 
the importance attached to each of the five dimensions of 
quality of service, on a scale of 1 (less important) to 5 
(very important). Table 4 reveals that all  five  dimensions  
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Table 3.  Total variance explained – Minibus taxis. 
 

Component 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 
Cumulative 

% 
Total 

% of 
Variance 

Cumulative 
% 

Total 
% of 

Variance 
Cumulative 

% 

1 21.80 57.38 57.38 21.80 57.38 57.38 15.32 40.32 40.32 

2 3.56 9.36 66.75 3.56 9.36 66.75 5.19 13.65 53.98 

3 1.86 4.90 71.65 1.86 4.90 71.65 4.67 12.29 66.27 

4 1.19 3.14 74.79 1.19 3.14 74.79 3.23 8.52 74.79 

5 .99 2.61 77.41       

 
 
 
Table 4. Importance of service quality dimensions 
 

 
Buses Minibus Taxis 

Mean Median Mean Median 

Reliability 4,3 5,0 4,4 5,0 

Comfort 4,4 5,0 4,2 5,0 

Service 4,3 5,0 4,3 5,0 

Safety 4,3 5,0 4,3 5,0 

Affordability 4,4 5,0 4,3 5,0 

 
 
 

were considered very important, and equally so. Buses 
were perceived as being more reliable than minibus taxis, 
and those who used public buses more often tended to 
have a higher opinion of the quality of the bus transport 
service, while those who used minibus taxis as their 
primary mode of transport did not do so because they 
had a high opinion of the quality of the minibus taxi 
experience, since the coefficient for the mode of transport 
used the most often was not significant. 

Therefore, it can be concluded that those who use 
minibus taxis tended to do so for reasons other than their 
opinion of this mode of transport, for example, they may 
use the minibus taxis for the convenience of this mode of 
transport as opposed to safety and reliability. Punctuality 
was also an important factor which influenced the 
respondents‟ perception of the overall service quality, 
while communication was not as important.  Despite the 
study findings, communication is likely to influence the 
overall service quality, since some literature (Mashiri et 
al., 2010) revealed the importance of information and 
communications technology systems to improve com-
munication with passengers. It also became evident that 
timetables were important for both bus and minibus taxi 
commuters, which finding is also supported by the 
literature which showed that timetables were important to 
the scheduling process, because the dissemination of 
information to passengers is critical to the successful 
operation of public transport services, and in maintaining 
and stimulating demand (Mashiri et al., 2010). 

Timely  arrival   at   the   destination   (Reliability)  is  an  

important factor influencing passengers‟ perception of the 
transport service. Furthermore, the time taken to arrive at 
the destination is important in explaining the utilisation of 
minibus taxi service.  However, contrary to what is repor-
ted in the literature, adherence to routes did not emerge 
as an important factor influencing the commuters‟ 
perception of either bus or minibus taxi transport service. 
For example, some researchers (Shaibani, 2005) main-
tained that adherence to the route is important because it 
improves the predictability of public transport while 
enabling passengers to plan effectively. 

The extent of service was one of the top five important 
factors that correlated positively with the perception of 
service on the part of both bus and minibus commuters, 
and taking passengers to their exact destination was 
shown as being an important factor in influencing 
passengers‟ perceptions of the service.  Public transport 
accessibility and availability were also perceived as being 
important factors in commuters‟ perception of public 
transport service. Availability of the service in the 
evenings and on public holidays influenced the respon-
dents‟ service quality perceptions. Driver friendliness also 
emerged as one of the important factors that correlated 
highly with the respondents‟ perception of service of the 
both bus and minibus taxi commuters.  

With regard to the comfort of service, buses were per-
ceived as being more comfortable than minibus taxis. 
Furthermore, seat availability emerged as an important 
factor for evaluating the service of both bus and minibus 
taxis, while the condition of the bus shelters was less of a 
factor for the bus commuters than for the minibus taxi 
commuters. Regarding the Safety of service, it emerged 
that buses were perceived as being safer than minibus 
taxis. The safety of the service also emerged as an 
important factor in the commuters‟ perceptions of the 
service offered by both the buses and minibus taxis.  

Finally, buses were perceived as being more affordable 
than minibus taxis, and the affordability of service 
emerged as being an important factor influencing the 
respondents‟ perceptions of the service offered by both 
bus and minibus taxis.   In summary, for each individual 
scale  (RECSA)  and   mode   of   transport   (buses   and  
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minibus taxis), the perceived quality of the mode of 
transport is strongly associated with the intention to con-
tinue using the mode of transport in the future, thus 
impacting the demand for the public transport.  
 
 
CONCLUSIONS, RECOMMENDATIONS AND 
LIMITATIONS OF THE STUDY   
 
Generally, age, education and income were all significant 
in influencing the perceptions of the overall service quality 
provided by the bus and the minibus taxis. Furthermore, 
gender and occupation were not significant in influencing 
the perceptions of the overall service quality provided by 
the bus and minibus taxis. Generally, younger respon-
dents have a more favourable perception of minibus taxis 
services, females perceive minibus taxis more favourably 
than men, and the less educated respondents viewed 
minibus taxis favourably compared with the more highly 
educated. Therefore, age, gender and education status 
are likely to influence the choice and the utilisation of the 
mode of public transport.  

More specifically, with respect to the RECSA service 
model, the respondents‟ perceptions of the bus service 
were more positive compared with that of minibus taxis in 
terms of reliability, comfort, safety and affordability of 
service. In addition, those commuters who used buses 
more often than minibus taxis as their primary mode of 
transport, tended to have a higher opinion of the quality 
of bus transport service, whereas, those commuters who 
used minibus taxis as their primary mode of transport did 
not do so because they had a high opinion of the quality 
of the minibus taxi experience. This means that 
passengers may be using the minibus taxi service for 
other reasons, such as the availability and possibly the 
convenience of the service and. not because it is a safe 
mode of public transport, as emerged in this study. 

It is therefore essential that people should be moved 
from their point of departure to their destinations, safely, 
economically and in accordance with the pre-determined 
and proposed times according to what is published in a 
timetable. This does not, however, mean at the fastest 
possible speed but in a way which is consistent with both 
the fare demanded and the quality of service offered. 
Since South Africa‟s public transport service is dominated 
by minibus taxis, a public transport model that is 
perceived to intentionally or unintentionally exclude the 
minibus taxi industry is, not likely to be sustainable in the 
long-term in achieving public transport integration and 
optimisation. Furthermore, it is well acknowledged that in 
order to improve and manage a service, one has to first 
be able to measure it (Dhingra, 2011). The aforemen-
tioned researcher further argues that „in order to make 
public transport services attractive, they need to be 
measured and monitored on a continual basis,” (Dhingra, 
2011: 1). 

 
 
 
 

Public transport must be differentiated from other 
modes of transport, such as private vehicles, by providing 
a better, superior service than that offered by the other 
modes of transport, and by making the commuters aware 
of the service being provided without compromising 
convenience, comfort or safety. The marketing and repo-
sitioning strategy of public transport in Johannesburg, 
and the country at large, should focus on the RECSA 
dimensions as being the most important service quality 
dimensions which influence passengers‟ perception of 
the service and future service utilisation.  

Public transport organisations and policy makers 
should place more emphasis on the punctuality of the 
service by implementing scheduling systems in order to 
improve the punctuality of service by implementing 
service planning software, such as, amongst others, 
Microbus and mentor streets schedule software suites, 
which have been successfully implemented in other 
countries. Timetables should be implemented, since they 
are used as a point of reference by passengers, and are 
important and relevant to the overall service quality.  

Since commuters will utilise public transport provided if 
it arrives at their destination timely, public transport 
organisations should seek methods to improve the timely 
arrival at the destination, such as increasing the fre-
quency of service on each route, and during weekends, 
evenings and on public holidays. The minimization or 
even elimination of transfers and the proper integration of 
the public transport services should be the focus of public 
transport policy makers because such a strategy would 
completely overhaul the public transport service and, as a 
consequence, increase the utilisation and the demand for 
public transport. Public transport authorities should create 
an environment that would: 
 
1. Encourage competition on routes, increase operational 
efficiencies, expand or contract services based on 
demand and supply,  
2. reduce the pressure to operate unprofitable routes 
without sufficient compensation,  
3. promote the self-regulating capacity of free markets as 
a better co-ordinating mechanism, stimulate the public 
transport industry by encouraging the private provision of 
transport services,  
4. fast-track the deregulation of the public transport 
industry, thus creating space for competition in order to 
improve the quality of service, specifically, in instances 
where regulations are having a harmful effect, 
particularly, on the bus and minibus taxi industries,   
5. prioritise public transport network improvements, 
improve the integration of the modes of public transport in 
order to eliminate passengers transfers,  
6. balance the needs of the commuters with those of the 
providers of public transport, and 
7. fast track the efficient integration of the minibus taxis 
into the  bus  rapid  transit  (BRT) systems, as well as the  



 

 

 
 
 
 
integration of the infrastructure for both buses and 
minibus taxis, including rail.  
 
Public transport drivers should also be compelled to 
attend customer service training, and quarterly assess-
ments on the impact of the training on customer service 
should be conducted. In addition, they should be 
thoroughly screened prior to being employed, a qualifi-
cation in customer service, experience in driving, a clean 
criminal and traffic offences record, and knowledge of the 
rules of the road should be introduced as the minimum 
requirements for a professional driver‟s permit.  

A National task team (NTT) on public transport safety 
should be established to focus on improving public 
transport safety; and provincial structures reporting to the 
NTT should also be established to implement safety 
programmes throughout the year, instead of only 
focussing on the busy seasons of the year, such as 
during the festive periods, especially Christmas. Journey 
length is often the leading cause of dissatisfaction on the 
part of the commuters, and the findings reveal that time 
taken to arrive at the destination is important for the all 
commuters. Research on journey length will be valuable 
to both academic and professionals of passenger 
transport. 

In terms of the limitations of the study, it should be 
noted that the data was only collected from commuters in 
Johannesburg, and not throughout South Africa. Although 
data collection can be costly, it is often even more costly 
to make erroneous decisions or arrive at conclusions and 
generalizations based on inadequate information, weak 
data, insufficient data (sample too small for use in 
extrapolation), all of which could result in the research 
losing credibility. Thus, for greater generalizability data 
from a larger sample selected from across all provinces 
in South Africa could shed more light on the commuters‟ 
perceptions across the country.   
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INTRODUCTION 
 
As we all know, technological progress is the driving force 
and source of economic growth. In the real economy, 
technological progress always shows non-neutral. After 
Hicks (1932) gave a emphasis on the issue of biased 
technical progress, Kennedy (1964), David and Klundert 
(1965), Ronald and Lawrence (1967), Sato (1970) and 
many researchers had done a lot of research, but they 
didn‟t give the rigorous microeconomic foundation of 
biased technical progress. Until recent years, Acemoglu 
(1998; 2000; 2002; 2007; 2009; 2011) takes biased 
technical progress into endogenous model. 

Many economists have come to take a widespread 
consideration of it again. The issue of technological 
change direction is related to the future technology trends 
of a country or even the world. Countries with different 
factor endowments should take advantage of techno-
logical innovations that gives room for a more intensive 
use of locally abundant production factors. Countries 
introduced technologies that are able to match the local 
conditions of factor markets which can show better 
productivity performances. In other, for it to enhance the 
level  welfare  of the whole society to a certain extent. We 
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should acknowledge the effects of BTC on productivity, 
so as to help to investigate the appropriateness and 
guide towards the best biased direction. Hence, finding a 
more closely method to the reality i8n which to measure 
the effect of biased technological change on TFP and 
guarantee the accuracy is the basis of following study.  

Measuring the biased technical change is always the 
interest of academia. From the initially Hichs (1932) 
studied on the definition and measurement of biased 
technical change, in the following, many researchers 
(Binswanger, 1974a, 1974b; Stevenson, 1980) measured 
the BTC with elements share and the elasticity of 
substitution method, up to recently Acemoglu (2002; 
2003) used normalized supply-side system. They all gave 
an effective measurement about the existence and 
direction of BTC, explained the phenomenon of capital 
accumulation and rapid development of large-scale 
machine capital equipment in US and other developed 
countries. Also, they solved the problem of decreasing 
labor remuneration share in developing countries to some 
extent. These studies always put emphasis on the 
direction of BTC to a whole economy which can get a 
result of capital biased or labor biased. These theoretical 
and empirical researches have made great contribution to 
relevant field. But they don‟t show the direct effect of BTC 
to economic development or TFP. Therefore, we should 
search for literatures of effect of BTC on TFP so as to 
react and give guidance to the reality effectively.  

But, very few attempts can be found in the literature 
addressing the implications of BTC on the measurement 
of TFP. The neglect of the effects of BTC on TFP can 
date back from the original contribution of Solow (1957) 
who allows the change in the output elasticity of capital, 
as measuring by its share on income, and does not 
account for its effects. Ferguson and Fehsenfeld (1968); 
Ferguson et al (1969) and Nelson (1973) had already 
shown that conventional methodologies for the 
measurement of TFP hold only if technological change is 
Hicks-neutral and the elasticity of substitution is unitary. 
Hence, Antonelli and Quatraro (2010) proposed an 
original methodology which is used to identify the effect 
on productivity of such bias and disentangle from it the 
standard consequences of the shift of the production 
function. They investigated the direction of technological 
change for a sample of 12 organisation for economic 
cooperation and development (OECD) countries and 
explored its effects on TFP within a growth accounting 
framework over the period 1970 to 2003. Antonelli and 
Quatraro (2010) got three points from the empirical of 12 
OECD countries based on their methodology. But, they 
ignored that the intrinsic consequence of Solow‟s 
calculating which called technical progress productivity is 
far from neutral. So they gave a wrong model framework 
and their conclusions were skeptical. Therefore, the 
literatures and achievements about this issue in acade-
mia are scarce. Not mention to the analysis of China and 
other developing countries. But there  is  no  doubt  about  

 
 
 
 
the importance of effect of BTC on TFP, This also 
highlights the necessity and urgency of the research. 
Hence, the paper construct the measuring method effect 
of BTC on TFP from a new perspective of appropriate 
technology and gives an empirical research based on 30 
provinces in China. Compared with the existed research, 
the main contribution of the paper are as follows: 
 

Firstly, we explain the effect of BTC on TFP from the 
new perspective of appropriate technology. Through the 
issue has been researched by others from aspects of the 
elasticity of substitution, international trade, education 
and so on. For example, some theoretical and empirical 
analysis thought that the elasticity of substitution of 
elements affected the BTC and contributed most to the 
economy growth (La Grandville, 1989; Klump and 
Preissler, 2000; Irmen and Klump, 2009; Palivos and 
Karagiannis, 2010). But we actually give a new way to 
elaborate this issue.  

Secondly, we have certified that the assumption of 
neutral technology progress of Solow is ostensible. We 
get the general technological progress which can be 
divided into three parts: effect of knowledge progress, 
effect of capital intensity improvement and scale effect. 
So we have combed the intrinsic meanings clearly.  

Thirdly, we selected the data of Chinese provinces to 
give an empirical test to the effect of BTC on TFP. This is 
according to the practical needs and development 
confusion of developing countries. It can take reference 
for their further strategy of economic convergence to 
developed countries.  
 
Specifically, we find that in the sample study period, the 
capital stock increases at nearly 18% per year while the 
amount of labor is only at the slow growth rate of 1.6% 
which means China‟s factor endowments is changing 
rapidly. When we have last-year based empirical analysis, 
it illustrates precisely that not all years‟ direction change 
between technical progress and factor endowments is 
consistent. But when we fixed capital and labor in 1997 
as the base period, it seems that the eastern coast is still 
the main engine of China‟s economic growth in recent 
years. And in backward areas, upgrade of technological 
change and factor endowments need to be further 
improved. On the national level in terms of the effects of 
BTC on TFP, they all get still a steady growth process, it 
illustrates that the process of upgrading of China‟s factor 
endowments and technological change is relatively 
successful. 

The remainder of the paper is organized as follows. In 
Sect. 2 we point out the relationship between appropriate 
technology and effect of BTC on TFP. That is to say the 
theoretical basis of our new measuring method. In Sect. 3 
we would construct the model of method basing on 
Solow‟s frame. In Sec. 4 we show the essence of the 
results of the statistical calculating about Chinese 
provinces   and   analyze   the   formation   reasons.   The  



 
 
 
 
concluding conclusions follow in Sect.5. 
 
 
Appropriate technology, biased technological change 
and economy convergence 
 
Economic growth is the central issue of research and the 
theory of economic growth is of great importance in 
relevant study. From the perspective of global economic 
development, there is a general growth trend in national 
economies, but also it shows significant growth differen-
ces. The level of technology or knowledge accumulation 
and persistent creation are used to explain the gap of 
economic growth and income in different countries 
(Easterly and Levine, 2001; Kuznets, 1966; Prescott, 
1998). Developed countries which are in the forefront of 
technology and knowledge can only maintained their 
advanced technology superiority through continuous 
invention and innovation. Developing countries with 
relatively backward technology may achieve technologi-
cal innovation and technical level convergence through 
imitation and introduction from developed countries 
(Teece, 1977; Mansfield et al., 1981).  

Therefore, developing countries have the advantage of 
technological progress which can learn from the 
developed countries to achieve their relatively sustained 
rapid technological upgrading and economic growth, and 
ultimately the convergence of income levels. But why the 
economic convergence of developing and developed 
countries in the process of economic development is not 
universal? In addition to a handful of countries and 
regions in East Asia, most developing countries are not 
able to narrow the income gap with the developed 
countries, why not? This question is related to technical 
knowledge absorptive capacity of a developing country, 
and technical knowledge absorptive capacity of a 
developing country is endogenous to the country‟s 
economic development strategy (Lin, 1994; Lin, 1996;). 

Schumacher (1973) put forward the definition of 
appropriate technology and that the technology choice of 
developing countries is the key point whether their 
develop strategy can succeed. Basu and Weil (1998) 
pointed out:  
 
It is possible that developing can converge developed 
countries of technological theoretically. But, whether the 
technology from developed country is appropriate de-
pends on the difference between the two countries of 
factor endowments.  
 

The theory of appropriate technology shows that the 
technology of developed countries is resigned by 
endowments in their own countries. The introduction of 
technology is a black box. So the direction of technical 
change is important, but few had paid attention to it. Los 
and Timmer (2005) showed that there would be limited 
spillover effects only when technology introducers‟ capital  
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strength was similar. Lin (2003; 2004) pointed out that the 
technical level of a country is appropriate to the country‟s 
endowment structure. If the economy always enhances 
the structure of factor inputs which manufacturers faced 
in order to cater to the mature technology of the deve-
loped countries, it would make enterprises nonviable, and 
thus lead to a series of economic problems. 

There is theoretical possibility for the developing 
countries to achieve technological convergence to the 
developed ones, but whether the technology of the 
developed countries is applicable to developing countries 
depends on factor endowments differences between the 
two countries. The technology of developed countries is 
researched according to its own factor endowments and 
appropriate to its endowments. In the premise of different 
endowments between developed and developing coun-
tries, the introduction of the technology from developed 
countries does not match with the factor endowments for 
developing countries which resulted in the huge 
difference of economic performance (Acemoglu and 
Zilibotti, 2001). 

As we know, developing countries may achieve the 
economic convergence only when they choose the 
appropriate technology strategy. But how can we judge 
the appropriate technology or how the direction of 
technical change should be in order to achieve economic 
convergence. That is to say in which situation the biased 
technological progress would do positive effect of TFP.  
In general, developing countries are aimed to achieve 

technological catch-up, government decision-makers 
have introduced a large number of advanced Western 
technology to encourage the development of capital and 
technology-intensive industries. Such a leap of capital 
deepening has deviated from the factor endowments, and 
failed to take absolute advantages effectively. It resulted 
in the loss of economic development follow-up forces. 
The international academic community has argued for the 
mode of economic development in developing countries: 
like the developing countries such as China should be 
careful to choose the appropriate technology to avoid 
prematurely capital deepening appearing before factor 
endowments changed. Developing countries should 
develop labor-intensive industries based on factor 
endowments advantage. It is not only effectively to 
absorb surplus labor, avoid inhibition of the income 
distribution gap, but also still to enhance the industrial 
output, wages and profit levels on the whole (Pack, 
1986). For developing countries, this model of develop-
ment based on comparative advantage in reality 
encountered the challenge of balanced growth model 
based on the theory of economic growth (Chenery, 1961). 

Economic decision-makers thought that capital 
deepening and heavy industrialization is an inevitable 
stage of economic development in general. In order to 
balance economic growth and improve the speed of 
economic development, they developed the introduction 
of capital and technology-intensive industries firstly, which  
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can produce more profits for recycling investment and the 
expansion of the capital stock would help absorb more 
labor (Galenson and Leibenstein, 1955). However, many 
issues like the low level of technical knowledge absorptive 
capacity of developing countries, the gap between 
industrial technology and the current level, difficult of 
grasping the technological complexity and characteristics 
and so on, have resulted in distortions of industrial 
development and endowment structure. 

Lin (2004) pointed out that the government giving 
priority to the development of capital-intensive industries 
is not in line with the economy‟s comparative advantage 
in an open competitive market. If so, enterprises in these 
industries are nonviable. To support nonviable enterprises, 
government takes a series of distortions in international 
trade, the financial sector and the labor market. In this 
way, they may establish capital-intensive industries in 
developing economies, but it would lead to misallocation 
of resources, rampant rent-seeking activities, instability of 
macroeconomic, inefficiency of economy, lack of 
competitiveness of the national economy, and the country 
would fail to achieve income convergence to developed 
countries. With respect to such introduction of technology 
which is violation of a country‟s factor endowments, the 
development of comparative advantage in technology 
may help to raise the level of the domestic and long-term 
economic development (Antonelli and Quatraro, 2010). 

The existed technology in developed countries is a 
beam of set which consists of different technologies and 
has an evolving process. When a country has chosen the 
strategy which is in line with their factor endowments 
growing, acquisition costs of technology are lower than 
that situation which is against with their factor endow-
ments (Lin, 1999; 2004). The knowledge absorptive 
capacity in developing countries is not an exogenous 
variable, but instead, it is born in the development 
strategies of developing countries. A country‟s optimal 
industrial and technical arrangement is endogenous to its 
endowment structure (Lin, 1994; 2003; 2004). Endow-
ment structure is upgraded to provide a basis for 
industrial and technological structure growing (Lin, 1994; 
Basu and Weil, 1998). 

Governments of developing countries should promote 
the upgrading of factor endowments structure, rather than 
upgrading of technology and industrial structure as the 
goal. Because once the endowment structure upgraded 
completely, the profit motivation and competitive 
pressures would drive spontaneously technology and 
industrial structure upgrading. Developing countries 
adjust the path of technological progress and also select 
the appropriate factor endowments technology according 
to their stage of development constantly. Then it can play 
the advantage to accelerate the pace of technical 
progress and achieve high-speed growth. With the 
enhancement of factor endowments, ultimately it would 
achieve convergence to developed countries economic. 
Conversely, if the technology of choice is on a wrong 
direction,  it   would   affect   the  speed  of  scientific  and 

 
 
 
 
technological progress, and the income gap may be 
widen with the developed countries. 

To sum up, the direction of technological progress is 
the root issue of appropriate technology. When the 
direction of technological progress is consistent with the 
local factor endowments‟ change direction, it may have a 
positive effect on economic growth in order to com-
plement each other. Otherwise, it would produce the 
reverse adverse effects. Therefore, from the perspective 
of factor endowments upgrading, or from the angle 
whether the direction of technological progress and the 
factor endowments upgrading is consistent with exa-
mining the effect of technical change on TFP. If the 
direction of technological progress and factor endowments 
change is in the same direction, we can know effect of 
the direction of technological progress on TFP is positive, 
and vice versa. 
 
 
Methodological implementation 
 
Based on the above analysis, we imagine whether the 
biased direction of technology and factor endowments 
direction of change is consistent with the measure effect 
of economic convergence or economic growth. But 
before that, we first look at what is technological 
progress? What is the so-called A in the end? First, we 
should know the defects of Solow-effect which is the 
basis of the original. Solow (1957) built his theoretical 
framework according to the following steps. Set the 
production function as a non-specific general form: 
 

( , , )t tQ F K L t                                                         (1) 

 
Assume that technological progress is Hicks neutral, then 
the production function turns into: 
 

( , )t t tQ A f K L                                                          (2) 

 
At is the total factor productivity (TFP). Then we can 
derive the following function: 
 

ln ln ( ln ln )t t kt t lt tA Q w K w L                               (3) 

 

Among them, ln tQ is percent change of output, ln tK  is of 

capital and ln tL  is of labor; And ktw  is the output partial 

elasticity coefficient of capital, which equals to the 
revenue share of capital under the assumption of perfect 

competition. Also, ltw  is the output partial elasticity 

coefficient of labor, which equals to the revenue share of 
labor under the assumption of perfect competition. 
Suppose further that the constant returns to scale, that is 

to say 1kt ltw w  . So, we can get the bellowing from (3): 

 

ln ln ln (1 ) ln ln lnt t kt t kt t t kt tA Q w K w L q w k            (3a) 



 
 
 
 

Thus, /t t tq Q L  is average output of labor which called 

labor productivity and /t t tk K L  is average capital of 

labor which called capital-labor ratio. Then they can get 

the rate of technology progress ln tA  basing on the data 

of tq , tk  and ktw . That is what Solow‟s model. But, if we 

abandon the assumption of Hicks neutral technology 
progress, we try to derive another result. The labor as a 
piece of factors is special. We can take it represent a 
variety of factors‟ matching. So, we give the definition: 
 

 t

t t t t

t

Q
Q L L q

L
                                                           (4) 

 
Qt is the output and Lt is the labor which represents other 

factors be matched with. And the formula /t t tq Q L  is 

the labor productivity. Then we can get: 
 

ln ln lnt t tQ L q                                                             (5) 

 

ln tQ  is the percent growth of output; ln tL  is percent 

growth of the labor force; ln tq  is the percent of labor 

productivity growth which also called the rate of 

generalized technical progress. ln tL  represents the 

epitaxial growth of output growth and ln tq  represents the 

connotation growth of output growth. The technical input-
output relations in the process of production can be 
described: 
  

( , , )t tQ F K L t  

 
To arrive at the output growth equation: 
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In the equation, t
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 is output partial 

elasticity coefficient of labor. Take (6) into formula (5), we 
can get: 
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As shown above, labor productivity growth can be divi-

ded into three parts: 
1

( )
F

F t





 is the part Solow wanted to 

calculate the so-called technical progress; lnkt tw k  is 

capital-labor ratio, which means the effect of capital 

intensity improvement; ( 1) lnlt kt tw w L   represents the 

rate of labor productivity change resulted from scale 
effect. When we take constant returns to scale, we can 
get: 

 

1
ln lnt kt t

F
q w k

F t


 


                                              (3b) 

 
In the left of the above equation, it represents that the 
isoquants of production function F autonomously changes 
with time t. This change involves sheer position move of 
isoquants and changes in the slope. So the technology 
progress calculated is not neutral.  

In the assumption of neutral technology progress of 
Solow, we can calculate the rate in equation (3a). While 
we abandon the assumption, we can calculate the 
technology progress rate in equation (3b). But, the result 
is the same no matter the situation, through equation (3a) 
or (3b). So, the assumption of neutral technology 
progress of Solow is ostensible. The one in the left and 
the two in the right are all biased generally. As we can 
know labor productivity growth can be divided into three 

parts: 1
( )

F

F t



  

is the knowledge progress; lnkt tw k is 

capital-labor ratio; ( 1) lnlt kt tw w L   represents the rate of 

labor productivity change resulted from scale effect. 

Hence, we know that A which is 1 F

F t




 in the above 

equation is general technical progress. It may be capital 
biased or labor biased, and neutral in special situation. 

According to the analysis of the above part of the 
article, we set the technological advancement direction 
and change direction of factor endowments. That is the 
relationship of biased technological progress on 
economic growth. The main idea is to give a description 
of technological progress affecting the economic growth 
in the direction changing both of technology and factor 
endowments so as to control factor endowments change, 
and finally to seek the effect of direction of technological 
progress on TFP. 

If the technology matches with the factor endowments 
of a country, the technology would do positive effect on 
TFP and be appropriate technology. Further, it is well 
known that the technologies are little neutral. That‟s why 
we can get the effect of biased technology on TFP. The 
factor endowment of a country is changing over time. 
Then the standard of appropriate technology turns to be 
whether the technology progress is in accordance with 
the changing endowments. On the basis of this, we can 
construct that: 
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The factor endowments of both labor and capital are 

frozen at time t=0, so that at each moment in time itA   is 

equal to the ratio between the actual output and the 
output that would have been obtained by technology 
progress, had the factor endowments been fixed over 
time. Next we got the bias effect (BIAS) as the difference 

between itA   and A: 

 

it itA A                                                                     (9)
  

 

The index  obtained from above equation is easy to 

interpret. When   is zero, that‟s to say the biased 

technology progress has little effect of TFP. When   in 

one country is above zero, then its technological activity 
is characterized by the right directionality, and vice versa. 
 
 
Empirical analysis 
 
The method and data 
 
Following Euler‟s theorem, as in Solow (1957), they 
assumed that output elasticities equal the factors‟ shares 
in total income, as the assumption of perfect competition 
in both factor and product markets. According to income 
approach components of gross regional product, gross 
regional product can be divided into compensation of 
employees, net taxes on production, depreciation of fixed 
assets and operating surplus. So, we only need to make 
the compensation of employees divided by gross regional 
product if only judge from the surface level. Though this 
method is easy to calculate, it still has some problems to 
be solved. 
 
 
The process of net taxes on production 
 

Gomme and Rupert (2004) pointed out that national 
accounts are not strictly divided in accordance with the 
factor income attribution. The case of net taxes on 
production is just in point. It is neither labor income nor 
the income of capital, but a wedge outside labor and 
capital. When the tax is increasing, the labor income 
share calculated in accordance with the above method 
will decline, and this decline is not the result of capital 
strength enhanced, which would tend to overestimate the 
decline of the labor income share. Therefore, to 
accurately estimate the labor income share, we should 
get net taxes on production deducted from gross regional 

product. Specifically, LY  is labor income, KY  capital 

income, TY  net taxes on production, Y  is Gross Regional  

 
 
 
 
Product, then the labor income share compared: 
 

 
L

it

T

Y

Y Y
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The classify of individual income  
 
Another challenge in estimating the labor share of income 
is to classify the individual income (Krueger, 1999). In the 
income of self-employed individual industrial and 
commercial households, one part is the income as 
workers, while the other part is the economic returns 
generated as investors. However, this is difficult to be 
clearly distinguished in practice. With historical data in the 
United States of the year 1850 to 1952, Johnson (1954) 
and Kravis (1959) found that the individual labor income 
share is stable at about 65%. Due to the overall labor 
income share in the United States has been stable at 65 
to70%, Gomme and Rupert (2004) even equaled labor 
income share of the individual and non-individual 
economy. However, this method actually has the 
possibility to underestimate the share of labor income. At 
the same time, this method is only applicable to stable 
labor income share countries such as the U.S., while it 
does not apply to countries whose labor income share is 
decline and instability like China. 

We use the employment data to process the part of 
individual income which is in compensation of employees 
(Gollin, 2002). Specifically: suppose the same labor 
compensation of individual economy employees and 
other employees. We use the income which clearly 
attributed to workers divided by employees of the non-
individual economy to get average labor remuneration. 
The average labor compensation is then multiplied by the 
total employees, and this would get total labor 
remuneration which is included the individual economy. 

uLY  is a compensation of non-individual economy 

workers, employees of the individual economy is AL , L  

represents total employees. Then the labor income share 
is:  

( )uL A

it

T

Y L L L

Y Y


 



 

 
They also assumed constant return to scale, the output 

elasticity of capital is obtained as follows: 1it it  
.
     

The measure of A obtained in this way, accounts for “any 
kind of shift in the production function” (Solow, 1957), and 
it might be considered a rough proxy of technological 
change (Link, 1987).  

The data of gross regional product, fixed capital stock 
and the employment used for the analysis are mainly 
drawn from China‟s national bureau of statistics and 
people‟s bank of China. They are related to 30  provinces  



 
 
 
 
in China except for Tai Wan, Tibet, Hong Kong and 
Macao. The gross regional product has been deflated by 
using the CPI index and the gross fixed capital formation 
which is applied to calculate fixed capital stock using the 
price deflator of fixed assets. These data are all based on 
1997=100. 

These data allow us to derive the effect of biased 
technology change on TFP measuring whether the 
technology progress is appropriate to the changing factor 
endowments. In what follows we first provide evidence 
concerning the dynamics of the amount of labor and 
capital, stressing its variation over time and across 
different provinces. Then we will provide the results of the 
calculations conducted following the methodology 
presented in Sect.3, showing the empirical effect of BTC 
on TFP.] 
 
 
The changing amount of labor and capital 
 
As showed in Table 1, the capital stock of China‟s 30 
provinces has undergone tremendous changes in the 
sample period. Among which Shandong, Jiangsu and 
Guangdong were the top three in terms of the absolute 
amount of the capital stock. Without exception, the three 
provinces are all in the east of the coastal zone, relying 
on the geographical advantages of resources and the 
environment, getting a rapid development. Most of the 
coastal provinces‟ capital stocks are ranked relative to the 
front, so it seems that the eastern coast is still the main 
engine of China‟s economic growth in recent years.  

When it comes to Shanxi, Inner Mongolia, Jilin, 
Guangxi, Shaanxi and Ningxia, the six provinces‟ 14-year 
average annual growth rate of capital stock are all more 
than 20%, appropriately equaling the doubled GDP 
growth rate of China. For this, there are two comments of 
analysis. First, although the six provinces‟ growth rate 
remains high, they are all located in the middle of China 
and have less dominant. So the capital stocks are of 
smaller base, but if there are the same growth around the 
capital stock, their growth rates are naturally higher than 
elsewhere. Second, the six provinces are basically in the 
central region, rather than we have imagined in the 
eastern coastal areas, which illustrated that firms tend to 
give investment in the more profitable central region, 
combined with the ensuing kinds of labor and other 
production costs rise in recent years, due to the eastern 
coastal development reaches a certain level.  

In summary, the development of the six provinces is 
more rapidly, which reflects the shift of the industry to the 
central region to some extent. But the six provinces are 
basic in the middle level against the 30 provinces in view 
of the total amount of capital stock. There are only four 
provinces of which average annual growth rate is less 
than 15%, they are Beijing, Shanghai, Hainan and 
Xinjiang Province. For Beijing and Shanghai, their total 
ranking  are  both  acceptable,  which  are  in  the  middle  
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level. Xinjiang belongs to the western region of more 
remote areas, the transportation and geographical factors 
resulted in the slowly growth. Hainan‟s amount of total 
capital stock is resulted from its economic development 
mode, so it is necessary to further develop. Overall, 
except for the more remote areas of Qinghai, Gansu and 
Guizhou, other provinces‟ amount of total capital stock 
has been very high. In addition, in terms of the country‟s 
30 provinces, the average annual growth rate of the 
capital stock is nearly 18%, much higher than the GDP 
growth rate in China, resulting from the rapid increase in 
the size of foreign direct investment in recent years. 
Similarly, a steady increase in the capital stock shows the 
changing of factor endowments from a certain extent. 

Now, let us look at the changing labor amount. Of 
course, the overall trend of the absolute labor amount is 
increasing continually. Different from the increase of the 
capital stock, the amount of labor in the process of 
change, there are many negative rate of change Year, 
which means that the amount of labor is not always 
increasing. But the capital stock does always increase. In 
addition, as to the average annual growth rate of the 
labor amount, only five provinces exceed more than 2%, 
which are Beijing, Jiangsu, Zhejiang, Fujian and Hainan. 
The rest provinces‟ average annual growth rates are not 
prominent. Overall, the average annual growth rate of the 
labor force is just 1.6%, much lower than the growth rate 
of the capital stock, which certainly exists extrusion of 
capital for labor and precisely to show that the China‟s 
factor endowments changes is very obvious. In particular, 
in the sample study period, the capital stock increases at 
nearly 18% per year while the amount of labor is only at 
the slow growth rate of 1.6% which makes China‟s factor 
endowments change rapidly.  

Therefore, in order to better adapt to the new changes 
in factor endowments to play their comparative advan-
tages, it is inevitable for technical improvement. The 
changes of technology can response by the elasticity of 
output. The changes of labor output elasticity in China in 
recent years is as shown in the figure 1, which has been 
a downward trend from 61.2% in 1997, to 52.4% until 
2007, for a decrease extent of 9%. This shows that 
China‟s technical structure has generated huge changes. 
It is puzzling that, from 2007 until 2011, the labor share of 
output is rising and has up to 61.3%, almost the same 
with the level of five years ago. This is a special 
phenomenon found in this paper, which is in stark 
contrast to the research of China‟s labor income share 
decline in recent years. How can this be explained? 
China‟s technological structure has returned to the 1997 
level? Certainly it is not. Through inspection of whether 
technology bias is consistent with the direction of factor 
endowments change, in other words, the effect of biased 
technological progress on TFP is positive or not, we 
would give explanation for the phenomenon later. (Fig. 1 
Evolution of labor output share, Table 1 The changing 
amount of  capital, Table 2 The changing amount of labor) 
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The changing effect of BTC on TFP 
 

There are many literatures for appropriate technology 
and technology selection at home and abroad, 
mainstream is that a country‟s technology choice should 
match its own factor endowments. If developing countries 
can improve the factor endowments through all kinds of 
ways like increasing saving, it is possible to promote 
rapid economic growth and achieve economic conver-
gence. Most studies suggest that developing countries‟ 
technology do not match with their endowment structure. 
Due to the mismatch between developing and developed 
countries, there is a huge total factor productivity and per 
capita output gap. Basu and Weil (1998), Lucas (1993), 
Acemoglu and Zilibotti (1999; 2001) assumed that 
developing countries always use the developed countries‟ 
frontier technologies, which is out of the reality too much. 

Therefore, some scholars believe that the core factor of 
East Asian miracle is the government‟s development 
strategy giving full match to the advantage of its natural 
resources, to achieve the unity of efficiency and fairness 
in the process of economic development, rapid economic 
growth accompanied by a relatively equal distribution of 
income and economic structure optimization. Followed or 
contrary to the principle of comparative advantage 
determinants is the key point of a country‟s success in 
attaining convergence. Developing countries introduce 
and select the appropriate technology in accordance with 
the dynamic changes of their own endowment structure 
from developed countries to imitate, which can accelerate 
the speed of technological progress. The key of China‟s 
industrialization is the change on the development 
strategy of government which should make that the 
enterprise structure choice depends on the structure of 
factor inputs. 

First, we make a last-year base period, in the case of 
fixed factor endowments constant, study the effect of 
biased technological progress on TFP. Table 2 shows 
that, in addition to a few provinces, the effects in most of 
the provinces in the years of inspection are significantly 
positive. In Beijing, for example, in terms of each year, 
the effect is more than 5%, which peaked at 18.7% in the 
study period and the average annual is of 8.7%. This 
shows that, only looking at the Beijing region, the 
technological progress and factor endowments change is 
in the same direction, the technology chosen by the 
enterprises is in terms of appropriate technology, and is 
conducive to economic development in general. 

When it comes to Tianjin, the effect of BTC on TFP in 
1998 is negative, indicating that the direction between 
technical change and factor endowments is inconsistent, 
the direction of technological progress is not well adapted 
to changes in factor endowments. In the short term, the 
phenomenon of inconsistency of technological progress 
direction and factor endowments change is normal. 
Similarly, we can see Tianjin in 2007, Shanghai in 2008, 
Hubei in 2007 and so on. This illustrates precisely that not 
all years‟  direction  change  between  technical  progress 

 
 
 
 
and factor endowments is consistent. In terms of the 30 
provinces in China, the overall average annual effect of 
biased technological progress on TFP has reached 7.7%. 
Both from the general, or from the provinces, as to the 
change from 2006 to 2007, the vast majority effects are 
still positive, but their number value over the previous 
year have dropped by a lot, which is the explanation of 
the recovery in the labor share of output in 2007 
mentioned before. As we can know, in all provinces, 
almost most years the effects are positive. (Table 3 The 
changing effect of BTC on TFP basing on last year, Table 
4 The changing effect of BTC on TFP basing on 1997) 

Next, we fix the capital and labor in 1997 as the base 
period, to examine the cumulative effects of biased 
technological progress on TFP. After our study, we know 
that their effects are essentially a process of growth. This 
shows that, the direction of technological progress and 
changes in factor endowment is consistent which means 
the analysis of endowment structure upgrade above led 
to advances in technology, they both play a role on a 
higher level. Except for 1998 of Tianjin and Shanghai, the 
rest years, all provinces are not negative. Overall, the 
effects of BTC on TFP are positive which also illustrate 
the great growth rate of China in recent years. 

Specifically, the accumulated effect of inner Mongolia in 
2006, leading all provinces, firstly reached more than 
100%. In the following 2007 is Shanxi, Jilin is in 2008, 
Tianjin and Zhejiang are in 2009. Until 2011, Beijing, 
Tianjin and other 14 provinces have the effects of more 
than 100%. While the majority of Heilongjiang, Jiangxi, 
Hunan and other provinces have got the effects close to 
or above 90%, the lowest value of the four provinces are 
Hubei, Hainan, Shaanxi, Xinjiang, less than 80%.  

This also shows that in these relatively backward areas, 
upgrade of technological change and factor endowments 
need to be further improved. But on the national level in 
terms of the effects of BTC on TFP, they all get still a 
steady growth process, which illustrate that the process 
of upgrading of China‟s factor endowments and 
technological change is relatively successful. For further 
technical innovation, it has a certain promoting role.  
 
 
CONCLUSIONS 
 

The paper explains the effect of BTC on TFP from the 
new perspective of appropriate technology. We actually 
give a new way to elaborate this issue. We have certified 
that the assumption of neutral technology progress of 
Solow is ostensible and get the general technological 
progress which can be divided into three parts: effect of 
knowledge progress, effect of capital intensity improve-
ment and scale effect. So we have combed the intrinsic 
meanings clearly.  

We selected the data of Chinese provinces to give an 
empirical test to the effect of BTC on TFP and find that in 
the sample study period, the capital stock increases at 
nearly 18% per year  while the amount of labor is  only  at 



 
 
 
 
the slow growth rate of 1.6% which means China‟s factor 
endowments changing rapidly. The output elasticity of 
labor changes in China in recent years has been a down-
ward trend from 61.2% in 1997, to 52.4% until 2007, for a 
decrease extent of 9%. It is puzzling that, from 2007 until 
2011, the labor share of output is rising and has up to 
61.3%, almost the same with the level of five years ago. 
When we have last-year based empirical analysis, it 
illustrates precisely that not all years‟ direction change 
between technical progress and factor endowments is 
consistent. But when we fix the capital and labor in 1997 
as the base period, it seems that the eastern coast is still 
the main engine of China‟s economic growth in recent 
years. 

And in backward areas, upgrade of technological 
change and factor endowments need to be further 
improved. On the national level in terms of the effects of 
BTC on TFP, they all get still a steady growth process, 
which illustrate that the process of upgrading of China‟s 
factor endowments and technological change is relatively 
successful. 
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The absence of a metamodel that is able to represent the main representations in literature, and to 
gather, synthesize the essential components that makes up the entrepreneurial university, reduces our 
capacity for understanding the underlying complexities of this subject matter. The objective of this 
article is to propose a reflection on the main representation models of the entrepreneurial university, 
seeking to build a conceptual metamodel that consists of dimensions that synthesize, gather, delimit 
and integrate the main existing frameworks in the literature on the entrepreneurial university. This 
study identified and included in its analysis four main frameworks that are fragmented and scattered in 
the literature on the entrepreneurial university. This paper contributes by offering an integrated and 
extended metamodel that has the power to increase our understanding about the meaning of the 
entrepreneurial university and emphasize gaps that deserve special attention in this field. 
 
Key words: Entrepreneurial University, entrepreneurship, innovation, opportunity. 

 
 
INTRODUCTION 
 
The frameworks of entrepreneurial universities that 
appear in the international literature suggest readings 
from different perspectives based on the temporal and 
spatial dimensions in which they were developed. The 
main analyses and propositions of analytical frameworks 
have their origins in North America and Europe and 
assist in the understanding of parts of the dynamics of 
the entrepreneurial university and its connections with the 
transformation processes within organizations (Clark 
1998; 2004; Sporn, 2001; Rothaermel et. al., 2007; Yusof 
and Jain, 2010; Etzkowitz, 2001; 2004; Bratianu and 
Stanciu, 2010; Gibb et al., 2009; Nelles and Vorley, 2009; 

Farsi et al., 2012; Guerrero and Urbano, 2012, Kirby, 
2006; Siegel et al. 2007). The different ways in which 
each of the major frameworks of entrepreneurial 
universities can be read and understood, produce rich, 
complex and divers perspectives on organizations, which 
are supported by various theories of organization (Hatch, 
1997). 

The frameworks of entrepreneurial universities based 
on a synthesis of the literature (Rothaermel et. al., 2007, 
Yusof and Jain, 2010, Nelles and Vorley, 2010, Kirby, 
2006), or on theoretical and empirical observations (Cark 
1998;   2004,   Etzkowitz,   2001;  2004),  contribute  to  a 

  

*Corresponding author’s E-mail: eaaranha@unifei.edu.br 
 

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons 

Attribution License 4.0 International License 



 
 

 
 
 
 
conceptual densification of the field, since each mentions 
some element that represents the entrepreneurial univer-
sity in one way or another. However, these represen-
tation frameworks have converging and non-converging 
elements that could be synthesized, gathered and 
integrated in a single model, which could lead to a 
broader and integrated understanding of the pheno-
menon of the entrepreneurial university. To construct a 
broad, complete and integrated preliminary notion of the 
entrepreneurial university and its constituent aspects, a 
reading is necessary of each of the major frameworks 
that are scattered and fragmented in the literature. The 
absence of a metamodel that is able to represent the 
main representations in literature, and to gather and 
synthesize the essential components that makes up the 
entrepreneurial university, reduces our capacity for 
understanding the underlying complexities of this subject 
matter. 

The abstraction of a conceptual metamodel of the 
entrepreneurial university that is made up of dimensions 
and supported not only by the major frameworks in the 
literature, but also by the creating shared value (CSV) 
approach, may elevate and broaden our understanding of 
the phenomenon of the entrepreneurial university by 
reconceptualizing products or services, redefining 
productivity in the value chain, and by developing local 
clusters (Porter and Kramer, 2011). The CSV principles 
offer new possibilities for the university to restructure its 
roles and relationships with the agents and actors that 
surround it. An initial literature review reveals that some 
elements that comprise the CSV approach, such as the 
process of understanding, creating and delivering value 
and connections with agents and actors that surround the 
university, are just starting to be developed in the 
literature on the entrepreneurial university, with only 
limited reflections on one of the essential roles of the 
entrepreneurial university: the delivery of superior value, 
in a shared way, to the stakeholders. 

The studies on universities conducted by Clark (1998, 
2004) paved the way by launching the first conceptual 
foundations on the entrepreneurial university and the 
entrepreneurial steps of transformation. Ever since Clark 
raised the issue and the discourse of the entrepreneurial 
university, the international scientific community has been 
interested in investigating the changes in this model of 
organization, as the growing expansion of the literature 
on entrepreneurial universities in the United States and 
Europe identified by Rothaermel demonstrates. By 
reviewing the literature in academic journals in the United 
States and Europe between 1981 and 2005, Rothaermel 
et. al., 2007 sought to highlight issues that were relevant 
to the research field of the entrepreneurial university and 
to establish a classification (Rothaermel et. al., 2007). 
Because it was a survey of academic articles, the 
analysis did not include the first conceptual contributions 
on the entrepreneurial university from Clark (1998; 2004),  
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or the analyses from Gibb et al. (2009) that outline the 
concepts of the entrepreneurial university. 

The transition from a modern to a postmodern society 
(Hatch, 1997) has led the university to adapt to the 
environment through internal transformations, such as 
through changes in governance, management, flexibility 
and leadership structure, in order to increase its flexibility, 
efficiency and effectiveness (Sporn, 2001; Gibb, 2002; 
Hassard, 1999). This transition from modern to post-
modern society requires an investigation of the new 
organizational forms, roles and propositions that are 
restructuring higher education, so that the university can 
contribute to the social and economic growth of the 
nation (Clark, 1983; Etzkowitz et al., 2012, Martin, 2012; 
Goddard et al., 2012; O´shea et al., 2007; Bathelt et al., 
2010). 

Although there has been an exponential growth in the 
international literature on entrepreneurial universities 
between 2000 and 2005 in the developed countries, as 
Rothaermel et al. (2007) have pointed out, in the 
Brazilian emerging economy the topic is still in its infancy, 
at least among the scientific administration community. 
The fledgling presence of the entrepreneurial university in 
the Brazilian administration literature has resulted in gaps 
and ruptures. First, Brazilian scientific production in this 
research field is distancing itself from the one in countries 
of the Northern Hemisphere (U.S. and Europe). Second, 
the research field of entrepreneurial universities is being 
deprived of interpretative models of contemporary 
phenomena that are linked to entrepreneurship and 
innovation taking place in Brazilian universities. And third, 
some Brazilian institutions are implementing entrepre-
neurial practices that constitute empirical evidence of the 
existence of entrepreneurial universities, but these are 
not being properly explored and analyzed in scholarly 
administration articles (Closs et al., 2012; Costa et al., 
2008; Costa et al., 2010). 

We present three illustrative examples of the Brazilian 
higher education system. The first refers to the initiative 
of the leaders of the federal Brazilian institutions of higher 
education to establish a standing committee of 
entrepreneurship in 2010 at the national association of 
directors of federal institutions of higher education 
(ANDIFES in the Portuguese acronym) in order to 
promote entrepreneurship and formulate policies, 
programs and institutional actions based on the principles 
of entrepreneurship at the federal public universities. This 
association brings together 59 federal universities and 
higher education institutions with more than one million 
two hundred thousand students, which have models of 
organizations that are supported bureaucracy (Franco, 
1984; Sleutjes et al., 1998; Vieira and Vieira 2003, 2004; 
Dellagnelo and Machado-da-Silva, 2000). The second 
example comes from the entrepreneurial university 
seminar held in 2010 by the forum of deans of extension 
of   Brazilian   public   universities   (FORPROEX   in   the 
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Portuguese acronym), which aims to stimulate and reflect 
on entrepreneurship in public universities, and to 
formulate a set of systemic actions in Brazilian public 
universities. The seminar allowed its participants to 
reflect on the key issues involving this model and their 
impacts in Brazil. The third example, refers to the set of 
practices related to entrepreneurship that have been 
ongoing in some Brazilian universities for at least ten 
years, practices that are not included in Brazilian 
academic administration studies. Some of the universities 
and higher education institutions that stand out in 
entrepreneurship and are on a path to becoming an 
entrepreneurial university are (Etzkowitz et al., 2005): the 
Universidade Federal de Itajubá (MG), the Fundação 
Getulio Vargas in São Paulo (FGV), and the Pontifícia 
Universidade Católica of Rio de Janeiro and Pontifícia 
Universidade of Rio Grande do Sul (PUC-RJ and PUC-
RS). 

On one hand there are the entrepreneurial practices in 
some Brazilian universities, characterized by programs, 
projects and actions that, to date, are not getting the 
proper attention from Brazilian business administration 
researchers, and on the other, the incipient Brazilian 
scientific production on the entrepreneurial university. 
The chasm and gaps between these sides put this field of 
research under tension in Brazil (Philport et al., 2011). 
Because of the gaps laid out before, this paper seeks to 
analyze the literature regarding the key conceptual 
frameworks about entrepreneurial universities and the 
CSV approach, and to identify which model would be 
more feasible to synthesize, gather, delimit and broaden 
our understanding about the main aspects that affect 
entrepreneurial universities, in addition to studying to 
what extent evidence can be found of the application of 
the proposed model in the entrepreneurial practices of 
universities (Etzkowitz et al,. 2005, Costa et al., 2010). 

The objective of this article is to propose a reflection on 
the thinking and the main representation models of the 
entrepreneurial university, seeking to build a conceptual 
metamodel that consists of dimensions that synthesize, 
gather, delimit and integrate the main existing frame-
works in the literature on the entrepreneurial university. 
The conceptual metamodel proposal is based on 
dimensions that enable an understanding of the CSV 
approach in universities. This study identified and 
included in its analysis four main frameworks that are 
fragmented and scattered in the literature on the 
entrepreneurial university: (i) Clark‟s (1998, 2004) 
entrepreneurial pathways of university, (ii) Etzkowitz‟ 
(2001, 2004) norms of the entrepreneurial university, (iii) 
Rothaermel‟s (et al., 2007) conceptual framework of the 
entrepreneurial university and (iv) Kirby‟s (2006) strategic 
actions of the entrepreneurial university. CSV is inserted 
in this debate because it includes the notion of capturing, 
creating and delivering value, which enables the 
understanding   of   the   involvement,  commitment   and  

 
 
 
 

relationship of the university with the institutions and 
organizations in its periphery. This paper contributes by 
offering an integrated and extended metamodel that has 
the power to increase our understanding about the 
meaning of the entrepreneurial university. 
 
 
MATERIAL AND METHODS 
  
This study is exploratory and qualitative in nature. The 
adopted methods and procedures are based on reflexive 
processes that enable the development of a logical 
structure of reasoning. The qualitative approach is linked 
to the reflexive methodology, which is interpretative, 
political and rhetorical in nature, according to Vergara 
(2010), who based himself on Alvesson and Sköldberg 
(2000). The basic question of this study led the 
development of the research and the review of the 
literature on the entrepreneurial university and CSV. The 
adopted methodological procedure was that of the 
bibliographic research and this enabled the identification 
and classification of the information that was gathered 
and judged as essential for the discussions. The following 
categories, keywords, were defined as search criteria: 
entrepreneurial university, entrepreneurship, innovation, 
creation of shared value and economic and social 
development. Next, printed and digital Brazilian business 
administration journals were consulted in the period from 
1978 to 2012, classified in 2012 at the Qualis A2 and B1 
levels. At the international level, the journal database of 
the coordinating center for the Improvement of higher 
education personnel (CAPES in the Portuguese 
acronym) was consulted. 

In the second stage of this study, a pre-analysis was 
performed to identify the authors with an outstanding 
publication in the fields of entrepreneurial universities and 
CSV and with contributions on the analyzed subject 
matter. In this step we also classified the national and 
international articles along six axes: 
 
discussions establishing a review of the literature, 
concepts and analyses of the most important 
entrepreneurial university models, (ii) reflections on the 
concepts and principles of entrepreneurship, (iii) 
reflections on innovation, (iv) discussions on the concepts 
and principles governing CSV, (v) concepts and notions 
of corporate social responsibility, and (vi) notions of 
economic, social and cultural development. 
 
In the third step the elements with a sufficient level of 
significance were subjected to content analysis, the 
adopted technique for data processing. We identified 
what was being said about a particular topic in the 
context of the relevance of the previously raised 
categories (Bardin, 1977). Content analysis was chosen 
because of its adherence and alignment with the reflexive 



 
 

 
 
 
 
methodology (Orr and Bennett, 2009; Gearity, 2011). 
Table 2 presents the elements identified in the literature 
review, which served as support to outline the conceptual 
framework of the entrepreneurial university and to identify 
the key aspects that contributed to the emergence of the 
underlying dimensions of the analysis model. The content 
analysis technique focused on data processing (Bardin, 
1977) enabled the identification of what was being 
interpreted in relation to the main models of the 
entrepreneurial university and CSV. 
 
 
The pressures on the university 
 
The universities are embedded in a dynamic environment 
and that the economic, social, political-legal, demo-
graphic, environmental and technological variables that 
are emerging in postmodern society are forces that push 
and stretch the governance, management and leadership 
structure of universities to increase its flexibility, efficiency 
and effectiveness (Clark, 2001; Sporn, 2001; Axley and 
McMahon, 2006; Carbone, 1994; Conceição and Heitor, 
1999; Etzkowitz et al., 2000) . The notion of the adaptive 
university proposed by Sporn (2001) is a new form of 
organization, which has flexible, adaptive and trans-
formational attributes in its structures and processes in 
response to the external environment. This involves new 
procedures for managing relationships at all levels of the 
university (strategic, tactical and operational), new 
structures of authority and new ways of allocation 
resources (Audretsch and Lehmann, 2005).  

The different variables that push and stretch the 
university are a result of globalization and cause impacts 
on these organizations (Gibb, 2002; Hardy and Fachin, 
1996; Parker, 1999). The revolution in information and 
communication technology, the removal of barriers to 
international trade, the growth of trade blocs of developed 
and developing countries, and the mobility of international 
capital are just some of the pressures that globalization is 
putting on organizations to pursue agility in decision-
making processes, in changing internal processes and in 
looking for high performance in administrative practices 
(Gibb, 2002). 

It has become imperative that universities innovate and 
restructure to adapt themselves to the challenges of 
postmodern society. The internal and management struc-
tures of universities, which for the last several decades 
seemed to be solid, are crumbling because of the 
adjustment to variables that have emerged in postmodern 
society (Berman, 1982). A sign of this change in 
university organizations is the European consortium of 
innovative universities comprising of 11 European 
universities and three partner universities in Mexico, 
innovation and entrepreneurship in their institutions and 
to encourage innovation in industry and society (Goddard 
Russia and  Australia. Its aim is to  develop a culture of et  
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al., 2012; Urbano and Guerrero, 2013; Gibb and Hannon, 
2006; Gibb et al., 2009). Table 1 summarizes the aspects 
and elements of each model of the entrepreneurial 
university 
 
 
Entrepreneurial pathways of university 
transformation 
 
In his analysis of five European universities undergoing 
change, Clark (1998) identified a set of elements, which 
he called entrepreneurial steps to the transformation of 
the university that were prevalent in the analyzed 
organizations. These steps reveal the trajectory that was 
chosen by the organization to transform itself into an 
entrepreneurial university and they are elements of the 
analysis model, namely: a strengthened steering core, an 
expanded developmental periphery, a diversified funding 
base, a stimulated academic heartland and an integrated 
entrepreneurial culture. 

His study indicated that the five universities became 
more adaptive (Sporn, 2001) to the demands imposed by 
the external environment, by adopting the entrepreneurial 
steps to the transformation of the organization. Based on 
the results obtained for the 5 universities, Clark (1998) 
then outlined the contours of the concept of the 
entrepreneurial university, establishing connections with 
the notion of innovation, energy, leadership and the 
pursuit of opportunities, all aspects that are inherent to 
the behavior of individuals in educational organizations. 

The entrepreneurial university is an entrepreneurial 
organization with new and emerging organizational forms 
that have the capacity to disrupt and reorganize 
administrative and academic practices (Clegg and Hardy, 
1999; Clark, 2001). It‟s the individuals working within the 
university, however, who shape entrepreneurial behavior, 
implementing changes and adjustments with their 
entrepreneurial skills. Individuals who find themselves in 
the entrepreneurial university have innovative behaviors 
and attitudes geared towards creating a strong sense of 
ownership, strengthening the sense of freedom and 
autonomy, maximizing opportunities, developing 
responsibilities to visualize the various aspects 
surrounding them, encouraging strategic thinking and 
learning from stakeholders (Gibb, 2002; Lumpkin et al., 
2005). 

Initially, Clark‟s framework (1998) of the entrepreneurial 
university focuses attention on the characteristics that 
shape the entrepreneur, which are associated with 
recognizing new opportunities for the university in its 
internal and external environment (Dutta and Crossan, 
2005; Lumpkin et al., 2005; Short et al., 2010). These 
entrepreneurial characteristics are inherent to the 
dimension of the individual operating in the university and 
encourage a shift from a traditional organization to an 
entrepreneurial organization. Entrepreneurship stimulates 
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Table 1. Key issues included in the entrepreneurial university frameworks 
 

     Clark 

(1998, 2004) 

 Etzkowitz 

  ( 2004) 

    Kirby                    

  (2006) 

     Rothaermel 

         (2007) 

Strengthened           capitalization             Endorsement                       University   

steering core                                                                                      Entrepreneurship                                                                      

Expanded                interdependence        Incorporation                   Technology transfer 

developmental                                                                                          productivity 

periphery                 independence             Implementation  

                                                                                                            Creation of firms 

Diversified              hybridization              Communication      

funding base                                                                                          Environmental  and 

                                reflexivity                   Encoragement and             innovation network              

Stimulated                                                         support 

Academic                       

 heartland                                                    Recognition and 

                                                                           reward 

Integrated                                                            

entrepreneurial                                            Organization 

culture 

                                                                     Promotion 

 
 

Table 2. Elements from literature to support of the metamodel of entrepreneurial university 
 

Category                  References      Elements                 Dimensions 

                               Audretsch and 

                               Lehmaan (2005) 

                               Axley and                            new organizational  

                               Clark(1998,2004)                forms 

                               Costa et Al. (2010) 

                               Dellagnelo and 

                               Machado-da-Silva 

                               (2000) 

                               Martin (2012)                      entrepreneurial                   entrepreneurial 

                               Farsi et al., (2012)              pathways of                               vision 

                               Etzkowitz (1997,                 university        

                               1998, 2001, 2004)              transformation        

                               Etzkowitz et al.(2000; 

Entrepreneurial      2012)                                                                     

 University             Hardy nd Fachin (1996)                                  

                               Kirby  (2006) 

                               Rothaermel et al. (2007)       the norms of the             

                               Sporn (2001)                         entrepreneurial 

                               Yusof and Jain (2010)           university 

                               Bratianu and Stanciu 

                                  (2010)                                                                            committed  

                               Gibb and Hannon (2006)      taxonomy of the                  strategic 

                               Gibb et al. (2009)                  literature                              leadership       

                               Marcovitch (1979) 

                               Nelles e Vorley (2009) 

                               Parker (1999) 
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Table 2.  Cont‟d 
 

Category                  References      Elements                 Dimensions 

                              Philpor et al. (2011) 

                               Poyago-theotoky 

                               et al. (2002)                          strategic actions 

                               Guerrero and 

                               Urbano (2012)                      frontiers for 

                               Sleutjes and Oliveira            management 

                               (1998)                                   education 

                               Siegel (2010) 

                               Vieira and Vieira 

                                (2003, 2004) 

                                                            

                                Fagerberg et al. (2012)          meta-innovation 

Innovation               Dougherty (1999)                innovation system 

                                Shumpeter (1934,1942)        innovative  behavior            generation of 

                                Goddard et al. (2012)           creative destruction              innovative 

                                Seggatto-Mendes and           environmental change        knowledge 

                                Mendes (2006) 

 

                                Drucker (1985)  

                                Dutta and Crossan (2005)       Uncertainty 

                                Lumpkin and                           creativity                              

                                Lichtenstein (2005)                vision, leadership                capitalization 

  Entrepreneurship   Clegg and Hardy (1999)         entrepreneurial                   of innovative 

                                Gibb (2002)                            capacity                               knowledge 

                                Filion (1993,1999)                  opportunities 

                                Parker (1999)                           intuition 

                                Short et al. (2010                     intraentrepreneur 

                                                                                                                                                               

                                               

                                                                                value is the 

                                                                                cornerstone                        economic 

Creation                  Porter e Kramer (2011)            redesign                             social and 

Share                      Anderson et al. (2009)              product and service           development 

Value                      Lovelock and Wirtz                  redefine productive in           of the 

                                   (2010)                                   the value chain                    territory 

                                                                                 develop local cluster 

 

 

                               Etzkowitz et al.(2012) 

                               Etzkowitz and Klofsten (2005)             

                               Feldman and Desrochers          Innovation networks 

                               (2003)                                        science park 

 Economic               Harris (2001)                            accentuate working 

 and social              Bathelt et al. (2010)                  Relationships and  collaboration 

development          Goddard et al.(2012)                 new firms  

                               O´shea et al.( 2007)                  high performance 

                               Roberts and Eesley (2009)        innovation ecosystem     

                               Urbano and Guerrero 

                               (2013) 
               Shumpeter (1934; 1942)          
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the actions of the university‟s administrative center to 
seek new sources of income and resources and fosters a 
culture of transformation of the internal processes at the 
institutional level. 

A strengthened steering core of the university will 
combine the behavioral characteristics of the university‟s 
central leadership with the basic skills that are necessary 
to identify new opportunities, aiming to further the inclu-
sion of the university in its surroundings. A strengthened 
steering core will encourage the university to adopt 
actions focused on a stronger integration with its 
environment, resulting in changes within the organization, 
empowering and encouraging the academic community 
to develop projects that target the problems and 
demands of the community beyond the campus. 

Clark (1998) warns that the diversification of revenue 
sources will stimulate the debate about the substantial 
financial resources originating that are necessary to keep 
a university running. In public universities, the funding 
comes mostly from the government, while private 
universities sustain themselves mainly with the monthly 
tuition fees of its students. The entrepreneurial university 
adopts a strategy that will increase its portfolio of revenue 
sources, such as royalties from intellectual property, 
service provision to the industrial sector, service provision 
to local governments, among others. In Brazil, the 
funding model provides that federal, state or municipal 
governments make the financial resources available to 
maintain the operations of public universities (Silva, 
2000). For private universities, on the other hand, tuition 
fees paid by its students represent a high percentage of 
revenues, reaching 100% for some of these institutions. 
The annual budget resources in public universities are 
limited, and private universities are also restricted by the 
revenues from tuition (Magalhães et al., 2010). This 
causes a fierce competition for resources between 
academic departments. With the diversification of 
revenue sources, by increasing the portfolio to consulting 
projects for companies and governments and by 
receiving donations from individuals and corporations, the 
university broadens its base of resources to invest in 
academic departments and to innovate administrative 
processes. The implementation of actions that diversify 
revenue implies the creation of a specific committee to 
design and implement a strategy to find resources 
(Marcovitch, 1979; Vieira and Vieira, 2003). 

Clark points out that the entrepreneurial university 
encourages cooperative entrepreneurial projects that 
involve academic units or departments of the various 
areas of expertise and that are focused on the univer-
sity‟s surroundings. These initiatives make room for the 
emergence of entrepreneurial attitudes in the heart of the 
academic community. The focus of the intervention 
projects should be closely aligned with the existing areas 
of expertise of the university. Projects between teachers 
and students from  the  most  varying  areas  of  expertise  

 
 
 
 

should contribute to the spread of entrepreneurship 
across all areas of the university. 
 
 
The norms of the entrepreneurial university 
 
The framework of the entrepreneurial university 
developed by Etzkowitz (2001; 2004) rests on the 
concept of the triple helix and emphasizes innovation as 
one of the driving vectors of the relations between 
government-university-industry. Etzkowitz‟ analysis (2001; 
2004) mentions that the combination of economic and 
social development has been incorporated into the new 
mission of the entrepreneurial university because of the 
transformation process in which the postmodern 
university is embedded: the so-called second academic 
revolution that began in the early 50s of the 20

th
 century. 

His analysis also highlights that, until the 40s, education 
was the only mission of the university. The first academic 
revolution, in the early 50s, added research as a 
university‟s mission. These two missions, teaching and 
research, defined the university of the first revolution, 
while the combination of economic and social 
development has been incorporated into the new mission 
of the entrepreneurial university Etzkowitz, 2001). The 
new mission of the university leads to the implementation 
of a set of internal actions in the university community, 
including the sensitization, awareness and involvement of 
professors, students and leaders in the discovery of new 
opportunities that are appearing to apply innovative 
scientific knowledge outside the university walls 
(Etzkowitz and Klofsten, 2005; Etzkowitz, 1998; Farsi et 
al., 2012). 

Etzkowitz‟ entrepreneurial university framework (2004) 
is consists of five elements: capitalization, inter-
dependence, independence, hybridization and reflexivity. 
All these elements are interconnected and integrated. 
The principle of capitalization consists in transforming 
innovative knowledge into an input, functioning as a 
catalyst and stimulating economic and social develop-
ment. The notion of interdependence defines the new 
interaction models and formats, which imply very close 
ties with industry and government in order to foster inno-
vation. Etzkowitz (1998) warns that the close relationship 
between university-industry-government should be guided 
by independence. That is, the entrepreneurial university 
should be an institution with its own decisions, mission, 
clear objectives and distinct governance. Hybridization 
refers to new formats and models of hybrid organizations 
that are emerging in universities as a result of the resolu-
tions of tensions arising from the close relationships with 
industry and governments and from the relative 
independence, which must be kept in relation to other 
institutional spheres. 

The new forms of relationships with industry and 
government drive  innovation at the university and require  



 
 

 
 
 
 
new organizational models and formats of the entre-
preneurial university and new dialogue channels with the 
institutions of organized civil society (Clegg and Hardy, 
1999). These new forms of relationship between 
university-industry-government create and capture 
economic, financial and social value by transforming the 
results of academic research into products, services, 
processes and innovative technologies. This contributes 
to the creation of new businesses, incubators and 
technological parks, and also transforms the economic 
and social scenario on a local, regional and national level 
(Etzkowitz, 2001; Clark, 2004). 
 
 
A classification based on the literature of the 
entrepreneurial university 
 
In his analysis, Rothaermel et. al. (2007) identified the 
exponential growth in the number of scientific articles on 
the entrepreneurial university from 2000 until 2005. He 
proposed a conceptual scheme, supported by four main 
fields of research and extracted from a review of the 
literature: (i) university research, (ii) productivity of the 
technology transfer center, (iii) creation of new 
businesses and (iv) an environmental context that inclu-
des networks of innovation. Rothaermel‟s et. al. (2007) 
analysis is interesting because it proposes a classification 
of the literature related to the entrepreneurial university. It 
connects and interfaces with internal and external 
aspects of the university and proposes a research 
agenda for the field. 

Through these four components that makes up 
Rothaermel‟s et. al. (2007) scheme of the entrepreneurial 
university - university research, productivity of the 
technology transfer center, creation of new businesses 
and an environmental context that includes networks of 
innovation - we can observe aspects related to entre-
preneurial activity. The first component corresponding to 
the entrepreneurial research university incorporates 
twelve key issues, ten of which are identified within the 
organization and linked to: incentives, status, location, 
culture, motivations and actions at the faculty, 
intermediary agents, policies, experiences, definition of 
roles and identities, experience and technology. The two 
key issues related to external factors are industry condi-
tions and government policies. In the second component, 
involving the productivity of the technology transfer 
center, eight key issues were identified: technology, 
methods, systems, structure, faculty, personnel, university 
system and environmental factors. For the process of 
creating new companies, Rothaermel‟s et. al. (2007) 
research identified such key issues as technology, 
faculty, technology transfer center, owners and work 
teams of the new business, investors, relationship 
networks and external conditions. Finally, an environ-
mental  context   that   includes   networks   of  innovation  
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implies the set of key issues that relate to the operation of 
the university in its external environment, such as 
networks of innovation, science and technology parks, 
incubators, the geographical location of actors and 
agents of the University. 
 
 

Strategic actions of the entrepreneurial university 
 

Kirby‟s (2006) concept of the entrepreneurial university is 
guided by a eight of eight strategic actions that seek to 
stimulate entrepreneurship: endorsement, incorporation, 
implementation, communication, encouragement and 
support, recognition and rewards, organization and 
promotion. These activities should lead to the creation of 
the entrepreneurial university. The strategic action of 
commitment means that the strategic leadership of the 
university should implement a model of an entre-
preneurial organization. Incorporation is linked to 
performing internal and external activities encouraging 
entrepreneurship at all levels of the university. Imple-
mentation involves the development of an action plan and 
its monitoring across all levels of the organization, in 
cooperation with the people involved in the university. 
The strategic action of communication consists of 
publishing about and disseminating entrepreneurship. In 
Kirby‟s (2006) proposal, the university should offer 
material resources and a support infrastructure (entre-
preneurship laboratories, pre-incubation, incubation, 
science and technology parks, environments for raising 
seed capital, and other mechanisms and instruments to 
support entrepreneurship) that stimulate an innovative 
environment. The strategic action of recognition and 
rewards implies the existence of programs and projects 
that encourage career development, an evolution of 
compensation and the sharing of equity. The strategic 
action of organization should implement interdisciplinary 
research activities, a multidisciplinary entrepreneurship 
center, educational partnerships and other mechanisms. 
Finally, the strategic action of promotion consists of 
entrepreneurial competition activities, highlighting 
business plan competitions and case studies. 
 
 

Creating shared value (CSV) 
 

Porter and Kramer (2011) discuss issues of competitive 
advantage, promoting a reflection on the relation between 
economic processes and the access to the corporate 
structure of organizations. The authors state that many 
organizations have incorporated the concept of CSV, but 
fail to understand its potential. This potential for CSV has 
three directions: a) the reconceptualization of products, 
services, processes and technologies (Lovelock and 
Wirtz, 2010; Anderson et al. 2009), b) a redefinition of 
productivity in the value chain, and c) the facilitation of 
the development of clusters in the university‟s vicinity.  
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This implies that it is necessary to look at decisions and 
opportunities through the lens of shared value, which 
supports innovative processes and adds value to society 
(Dutta and Crossan, 2005). 

The authors are severely critical about the capitalist 
system, stating that in recent decades competitiveness 
has decreased in social and economic development. 
Capitalism still rests on a traditional approach that 
narrows the issues of value creation. This has resulted in 
an inability to optimize financial results and a lack of 
concern for customers' needs, in particular. According to 
the authors, organizations need to reconnect with 
business success and social progress. Shared value isn‟t 
just social responsibility, philanthropy, or sustainability, 
but a new formula for economic success. They believe 
that this path may lead to major changes in organi-
zations. The conceptual proposal of CSV aims to 
substitute the dimension of corporate social responsibility 
(CSR), serving as an alternative guide to investments in 
communities. CSR has a stronger focus on the company 
image, but has a limited connection to its business 
(Carroll, 1979, 1999, 2001). CSV aims to offer added 
value and serves as a bridge to entrepreneurial 
opportunities 
 
 
Conceptual metamodel proposal of the 
entrepreneurial university 
 
After reviewing the literature on the four major frame-
works of the entrepreneurial university, entrepreneurship, 
innovation and the creation of shared value, we intend to 
reflect in this section on the interfaces and connections 
between the main frameworks, seeking to identify the 
underlying conceptual dimensions. Table 2 presents the 
elements that were identified in the analysis of the texts 
and which served as support to outline the main 
conceptual frameworks on the entrepreneurial university, 
entrepreneurship, innovation, the creation of shared 
value and economic, social and cultural development, 
and also to identify the essential underlying aspects that 
contributed to establishing the dimensions of the 
metamodel. 

The four main frameworks of the entrepreneurial 
university could be reconciled by a proposal based on the 
concept of CSV, which departs from the idea of 
configuring the business environment by providing 
opportunities to the actors involved in this business 
context. The dimensions that emerged from the analysis 
of the texts using the reflexive methodology and similar 
frameworks were used as reference. 

The metamodel proposal of the entrepreneurial 
university synthesizes and expands our understanding of 
the entrepreneurial university and introduces aspects that 
are inherent of Brazilian universities. The metamodel, 
shown in Figure 1, consists of six dimensions:  

 
 
 
 

entrepreneurial vision; committed strategic leadership; 
generation of innovative knowledge; capitalization of 
innovative knowledge; economic, social and cultural 
development of the region; and an integrated 
entrepreneurial culture. 
 
 
Entrepreneurial vision 
 
The notion of vision proposed in Filion‟s entrepreneurial 
metamodel (Filion, 1993, 1999) is based on the projection 
of an image of the future. The projected image can be 
any object, such a product, service, process or project 
and organization. The entrepreneurial vision must be 
clear and precise about the desired position and should 
provide a framework for how to get there. The 
entrepreneurial vision expands the possibilities of 
exploring business opportunities of a strong innovative 
nature (Filion, 1993, 1999). We adopted the concept of 
vision from Filion (1993, 1999) and Drucker (1985) to 
outline our entrepreneurial vision dimension. In our 
metamodel the entrepreneurial vision dimension is linked 
to the notions of projected image and mission. The image 
that is projected in the future is a university as an 
entrepreneurial organization that includes the paradigm 
of entrepreneurship (Gibb, 2002) in all its functions and 
operations. It promotes internal transformations and 
disruptions to adapt itself to the tensions arising from its 
environment and it seeks flexibility and efficiency through 
new structures of authority and ways of allocating 
resources. The concept of mission refers not only the 
teaching and research functions, but also to the 
university‟s role as an economic, social and cultural agent 
(Etzkowitz, 2001; 2004). 
 
 
Committed strategic leadership  
 
The dimension of a committed strategic leadership works 
as a kind of stimulating, propagating and strategic 
element of the transformational programs, projects and 
actions (Fillion, 1993; Clark 2001). In the metamodel we 
propose for the entrepreneurial university, a committed 
strategic leadership dimension which refers to three 
concepts (Miller et al., 1999): 
 
 (i) Commitment to implementing the entrepreneurial 
vision, (ii) commitment to the pursuit of efficiency and 
flexibility at all levels of university, (iii) commitment to 
creating an institutional environment that stimulates 
entrepreneurial behavior (Etzkowitz, 1997). 
 
Committed strategic leadership triggers a commitment to 
organizational innovation based on entrepreneurship 
across all levels of the organization. Its seeks to position 
the university at a level where it can respond with  greater  



 
 

 
 
 
 
agility and higher performance to the demands of the 
external environment, creating, capturing and sustaining 
shared value between the different actors in its vicinity 
(Vieira and Vieira, 2003; Marcovitch, 1979). 
 
 
Generation of innovative knowledge  
 
The entrepreneurial university should be strong in basic 
and applied research. It has to generate significant 
innovation, not just incremental innovation, but also 
disruptive. In addition, it should establish policies and 
strategies to stimulate research and development of an 
intensive, continuous and permanent nature (Poyago-
theotoky et al., 2002; Feldman and Desrochers, 2003; 
Fagerberg et al., 2012; Martin, 2012). The generation of 
innovative knowledge dimension includes the notion that 
the generated knowledge must be used, both inside and 
outside the university (Ipiranga and Almeida, 2012). 
Inside, the knowledge should be used to improve the 
internal programs, projects and actions of the university 
by restructuring undergraduate and graduate programs, 
training entrepreneurial skills, introducing new teaching 
and learning strategies and reformulating curriculums, for 
example. Outside the university, innovative knowledge 
can be used to foster economic, social and cultural 
development generating benefits for the region through 
the creation of new companies, technology parks and the 
encouragement of innovative ecosystem (Roberts and 
Eesley, 2009; Seggato-Mendes and Mendes, 2006). The 
entrepreneurial university will only be an agent of 
economic and social transformation of its region if it can 
generate and apply innovative knowledge. This will 
require major investments in research and development. 
 
 
Capitalization of Innovative knowledge  
 
Capitalization of innovative knowledge is the 
transformation of an academic research result, that is, the 
innovative knowledge, into a financial, economic or social 
asset that is transferred to organizations (Moraes and 
Stal, 1994; Costa et al. 2010; Costa and Torkomian, 
2008; Roberts and Eesley, 2009). Innovative knowledge 
can generate or modify products, processes, services 
and technologies, contributing, on one hand, to 
expanding the sources of revenue of the university and, 
on the other, to the economic, social and cultural 
development of the region.  

In our proposed metamodel, the capitalization of 
knowledge involves three aspects: the protection of 
intellectual property, the technology transfer and 
environmental factors. The entrepreneurial university 
must develop strategies that protect technological 
products, processes, services and inventions against 
piracy, transferring the ownership of intellectual property  
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to the university and to the authors. The technology 
transfer raises questions about the need of having 
methods and techniques to select and assess patents 
with the potential of generating economic and financial 
resources that could be transferred to companies 
(Fagerberg at al., 2012). Another issue has to do with the 
mechanisms and instruments regulating the financial 
returns of licenses, a staff that is able to manage the 
transfer and internal systems with the programs and 
resources to support the transfer activity (Etzkowitz, 
1998; Rothaermel et al., 2007).  

The third aspect refers to an environment with the 
necessary economic and financial resources for industry 
and universities to establish a research and development 
agenda. University labs could share the research and 
development demands arising from local business 
activities. One of the ways in which Brazilian universities 
are expanding their revenue base is by realizing projects 
in conjunction with businesses, government and other 
sectors, and also by transferring technology through 
intellectual property (Marcovitch, 1979 Etzkowitz et al., 
2000). These actions do not yet represent a significant 
percentage of the university‟s revenue, but they are signs 
of diversification. 
 
 
Economic, social and cultural development of the 
territory 
 
The entrepreneurial university understands value, creates 
value and delivers value for internal and external 
environments (Lovelock and Wirtz, 2010, Anderson et al., 
2009, Porter and Kramer, 2011). The dimension of 
economic, social and cultural development of the territory 
isn‟t just the university‟s new mission, as described by 
Etzkowitz. It clarifies and highlights the new role that the 
university must play in response to the pressures and 
tensions from its environment. When considered from the 
perspective of CSV, the economic, social and cultural 
development dimension offers the analytical resources to 
interpret the relationship of the university with the other 
actors in its vicinity (Porter and Kramer, 2011). CSV is 
based on entrepreneurship and innovation that seeks to 
grab opportunities and to create, capture and sustain 
value, not only for the organization, but for the territory, 
driving economic, social and cultural development. 
The economic, social and cultural development of the 
territory dimension gives rise to three notions: (i) creation 
of spheres of shared value, (ii) the internal and external 
operation of creating shared value, (iii) legal and ethical 
issues. The CSV can be created in the following spheres:  
 
reconceptualization of products or services, where 
innovation is based on products, processes and services 
(Lovelock and Wirtz, 2010; Anderson et al. 2009); b) a 
redefinition of productivity within the value chain; and c)  
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enabling the development of clusters in its surrounding 
area (Porter and Kramer, 2011).  
 
It is therefore necessary to look at decisions and 
opportunities through the lens of shared value in order to 
support innovative processes and added value. The 
internal operation refers to the three spheres that can 
create shared value within the university, enabling the 
reconceptualization of products, services, processes and 
redefining productivity in the value chain of the activities 
performed by the internal agents. The external operation 
refers to the value created within the university that is 
transferred to the external environment, developing 
clusters in the surrounding area (Shumpeter 1934; 1942; 
Aranha, 2007). The creation of businesses, technological 
parks and innovative ecosystem are some of the 
mechanisms and instruments that stimulate the 
economic, social and cultural development of the territory 
(Rothaermel et al., 2007). The ethical and legal aspects 
are linked to the set of elements that guide the conduct 
and behavior of the people who are in the internal 
environment of the entrepreneurial university (Conceição 
and Heitor, 1999; Harris, 2001; Kirby, 2006; O´Shea el al. 
2007). 
 
 
The entrepreneurial culture 
 
The entrepreneurial culture dimension of the metamodel 
proposal for the entrepreneurial university represents 
three aspects. First, the importance of institutionalizing 
the instruments and mechanisms that increase the 
awareness and consciousness of people about the 
principles of entrepreneurship. The various attributes that 
define an entrepreneur pointed out by Dougherty (1999), 
Gibb (2002), Filion (1993, 1999) and Schumpeter 
(1934:1942), indicate a skill set that distinguishes 
entrepreneurs from non-entrepreneurs. 

Weltanschauung is an element of the entrepreneur 
metamodel (Filion, 1993, 1999). It‟s a German word 
linked to the way we perceive the universe, or our 
worldview. Weltanschauung is closely related to an 
individual‟s framework of beliefs, ideas, values, emotions, 
and ethics, molding and defining his relationship with 
phenomena in the real world through his cognitive 
perceptions of them. This concept makes it easier to 
distinguish entrepreneurs from non-entrepreneurs. An 
individual may have a receptive or resistant weltan-
schauung to entrepreneurship. In the entrepreneurial 
university, the spread of entrepreneurship across all 
levels of the university -not just in academic fields, but 
also in departments that support its fundamental activities 
(teaching, research and extension) - is a permanent and 
continuous activity. It focuses mainly on raising 
awareness and educating individuals to transform their 
weltanschauung and establish connections with academic  

 
 
 
 
and administrative practices. 

The second aspect relates to programs, projects and 
training activities for entrepreneurial skills that are 
essential and necessary for entrepreneurial behavior. 
When the training involves undergraduate and graduate 
students, it focuses not only on creating new enterprises, 
but also on entrepreneurship and the university‟s support 
staff and professors, who are involved in the training to 
awaken the entrepreneurial skills of the intrapreneur 
(Gibb, 2002; Gibb et al., 2009). The third aspect refers to 
the establishment of incentive strategies and valuing 
entrepreneurial attitudes. This concept implies that the 
entrepreneur, student, researcher, teacher and technical 
and administrative support staff should be encouraged to 
adopt entrepreneurial attitudes within and outside the 
university. 
 
 
Innovative contributions of the metamodel proposal 
 
The analysis model offers proposal innovative contri-
butions to the organizational analysis, especially in the 
research field of entrepreneurship and entrepreneurial 
universities. Framing the discussion so the metamodel 
proposal can be compared with other, existing models, 
clearly points to the innovative contributions of the 
proposal. We selected the four main frameworks of the 
entrepreneurial university: Clark‟s entrepreneurial 
pathways of university transformation (Clark 1998, 2004), 
Etzkowitz‟ (1998, 2004) norms of the entrepreneurial 
university, the classification of entrepreneurial universities 
based on Rothaermel‟s et al. (2007) bibliographic 
research and Kirby‟s (2006) strategic actions of the 
entrepreneurial university. 

The four main frameworks describe the components of 
the entrepreneurial university, but neither highlights or 
performs an in-depth analysis of the relation of creating 
shared value and the entrepreneurial vision with the 
elements of the entrepreneurial university. This means 
the four main models are unable to demonstrate and 
emphasize:  
 
the principles of creating shared value as a new 
approach that provides analytical resources to under-
stand the relationships of the university and its stake-
holders, in addition to its connections and associations 
with economic, social and cultural development, (ii) 
entrepreneurial vision as a fundamental element of the 
entrepreneurial university.  
 
Entrepreneurial vision not only emphasizes the projection 
of an image that the entrepreneurial organization wants 
to achieve, but also the continuous and permanent nature 
of what it means to be an entrepreneurial university. 
Specifically, Clark‟s (1998; 2004) framework does not 
emphasize or develop an in-depth analysis of: 



 
 

 
 
 
 
(i) the generation of innovative knowledge as essential 
attribute to ferment incremental or disruptive innovation of 
products, services, processes and technologies, (ii) the 
generation of innovative knowledge resulting from 
scientific research and the innovative transformations that 
contribute to a diversification of revenue sources, (iii) the 
generation of innovative knowledge and its links and 
connections to the capitalization of knowledge, (iv) the 
new function of the university as an agent of economic, 
social and cultural development.  
 
The strong presence of the university in its surroundings 
mentioned by Clark is not sufficient to characterize the 
new function of the university. Etzkowitz‟ framework does 
not mention or analyze strategic leadership as an 
essential component of the entrepreneurial university. It 
also doesn‟t recognize that an entrepreneurial culture 
should be disseminated at all levels of the organization. 
Etzkowitz does reflect on the economic and social 
development of the region, but only regarding the 
university‟s mission. It is not included or highlighted in the 
six standards of the entrepreneurial university. Kirby‟s 
(2006) proposal does not analyze or highlight the 
generation of innovative knowledge, the capitalization of 
knowledge, economic and social development or the 
entrepreneurial culture as essential elements to 
understand the entrepreneurial university. He focuses on 
operational, rather than on strategic aspects. 
Rothaermel‟s framework does not perform an extended 
analysis of strategic leadership, economic and social 
development and entrepreneurial culture as essential 
elements of the entrepreneurial university, and also 
focuses on operational concepts, instead of on strategic 
ones. This restricts our understanding of the entrepre-
neurial university. 
 
 
CONCLUSIONS 
 

The absence of a metamodel of the entrepreneurial 
university that is capable of representing other existing 
representations, and of gathering and synthesizing all 
components that constitute and govern the 
entrepreneurial university, may limit our understanding of 
the underlying principles of the entrepreneurial university. 
The abstraction of a conceptual metamodel of the 
entrepreneurial university consisting of dimensions and 
supported not only by the major frameworks in the 
literature, but also by the CSV approach, could elevate 
and broaden our understanding of this phenomenon. 

By proposing a discussion and reflection about the key 
frameworks of entrepreneurial universities, this article 
establishes the conditions for filling the gaps and 
contributes as follows: 
 

(i) first, it unites the four main frameworks of the 
entrepreneurial   university,   which   are   dispersed   and  
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fragmented in the literature, debating, reflecting and 
identifying the existing dimensions in order to contribute 
to the outline of a metamodel of the entrepreneurial 
university, (ii) second, based on the literature review, it 
cites the main conceptual frameworks of the 
entrepreneurial university and its conceptual connections 
with the creating shared value approach (iii) third, it 
proposes the most viable metamodel to synthesize, 
gather, delimit and expand our understanding of the main 
aspects that govern the entrepreneurial university; ( iv) 
fourth, it indicates the evidence of the application of the 
viable metamodel in the entrepreneurial practices of 
Brazilian universities, (v) fifth, it presents a conceptual 
metamodel consisting of six dimensions - entrepreneurial 
vision, committed strategic leadership, generation of 
innovative knowledge, capitalization of innovative 
knowledge, economic, social and cultural development of 
the region, and an integrated entrepreneurial culture - 
which help to interpret and increase our understanding of 
the concept of the entrepreneurial university and vi) sixth, 
the results advance the production of an interpretative 
conceptual model of the entrepreneurial university based 
on the four main frameworks and the principles of 
creating shared value, fields that are in need of further 
research in Administration and which were scattered and 
isolated in the Brazilian scientific production. 
 

The dimensions identified from a reflection of the 
literature refer to a conceptual level and have restrictions 
and limitations, since research can uncover new 
dimensions. The challenge for future research consists in 
mapping the dimensions in the administrative and 
academic practices, seeking to observe the operation of 
these categories in the Brazilian university context. 
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From bibliographical research on performance indicators in the business environment and logistics 
indicators (logistics services and supply chain), the objective of this research was to identify a set of 
performance indicators that can be used in the governance of logistics platforms. In order to achieve 
the proposed objective, a survey with experts from various institutions in Europe, Asia and North 
America was carried out, in which the degree of importance of a set of performance indicators in the 
governance of logistics platforms was found. As a result of this study, a set of 34 indicators contained 
in eight dimensions of performance was identified. It is understood that the indicators identified can 
assist and support the governance of logistics platforms, since they rely on the presence of numerous 
actors in both the public and private spheres and various logistics activities are developed there. 
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INTRODUCTION 
 
The global economy has caused significant changes over 
the past decades, especially in the areas of international 
trade and business production. These changes in global 
production increase the complexity of the supply chain, 
reinforcing the notion that logistics strategies and 
practices become key elements for companies. The 
degree of logistical complexity increases as organizations 
start to adopt a geographically dispersed model of 
production and distribution in order to meet the 
expectations of their customers adequately (Stock et al., 
2000; Silva et al., 2013a; Gereffi et al., 2005; Nilesh et 
al., 2012; Iannone, 2012). 

The creation and use of logistics operations centers 
become an alternative to the current level of dynamism 
and  competitiveness.  Logistics  operations  centers  can 

generate benefits such as the shared use of a logistics 
infrastructure, the possibility of increased productivity, the 
reduced customer order cycle, the generation of 
innovation in services and the added value to the final 
product. The use of a system of logistics operations that 
is capable of integrating the activities and also the actors 
involved in the supply chain becomes a strategic concern 
for companies (Notteboom and Rodrigues, 2005; 
Mccalla, Salck E Comtois, 2001; Silva et al. 2013a). 

Within this context logistics platforms emerge as an 
alternative to contemporary challenges, namely: in the 
context of private companies the search for greater 
competitiveness within the market they operate and in the 
context of public entities the provision of infrastructure 
conditions,  in which different actors can meet their needs 
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in the environment they are inserted (Ye and tiong, 2000; 
Rimienė and Grundey, 2007; Silva et al., 2013b). The 
logistics platform (LP), which is the place where the 
different actors in the supply chain are all in the same 
physical location - and thus enable the occurrence of 
greater synergy between the various logistics processes - 
may allow an improvement in the level of logistics 
customer service as well as provide a competitive edge 
for the continuity of these companies in the market they 
operate. Additionally, logistics platforms can contribute 
with governments interested in the economic and social 
development of a given region (Gajsek et al., 2012; 
Campolongo, et al.,2010; CAMBRA et al., 2009; Silva et 
al., 2013a; 2013b). In a logistics platform different types 
of relationships between the actors involved are 
established. They should be developed jointly, in which 
goals need to be aligned in order to occur greater 
synergy. The synergistic benefits of this alignment may 
range from the sharing and optimization of resources to 
the economic development of projects that are part of 
logistics platforms (Higgins and Ferguson, 2011). 

One of the critical points to be taken into account in the 
platforms relates to governance, because there are many 
actors in these logistical arrangements and many LPs 
include the presence of a large number of participating 
companies which seek greater effectiveness and 
efficiency in their operations. Logistical arrangements 
comprise complex systems influenced by different 
variables, among which the structure and form of 
governance stands out. (Cooper and Ellram, 1993; Pfohl 
and Buse, 2000; Matera, 2012; Váncza et al.,2010; Silva 
et al., 2013b). 

Governance comprises procedures associated with 
decision making, control and performance of companies 
by providing structure to give a general direction to the 
company and to meet the reasonable expectations of 
accountability for those who are in or are external to the 
company itself. The emphasis on procedures and 
governance structures regarding governance or even 
management is related to meeting the expectations of 
accountability to stakeholders (Hodge and Greve, 2010; 
Peck et al., 2004; Albers, 2005; Silva et al., 2013b). 
Leitner and Harrison (2001) argue that adequate 
governance structure and resource management are key 
factors in running and developing logistics platforms. 

The term governance has a conceptual reach, and its 
applicability depends on many factors and variables. The 

use of a measurement system and performance indicators 
applied in the governance of logistics platforms becomes 
essential to the achievement of the proposed objectives 
and also to minimize the asymmetry of power between 
the parties that makes up these logistical developments 
(Silva et al., 2013a; 2013b). Performance measurement 
plays a key role in developing, deploying and monitoring 
a strategic plan because it allows managers to assess 
whether the company's objectives have been achieved. 
Performance measurements should be controlled and 
aligned to the  company’s  strategy  (Kaplan  and  Norton,  
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1992; Mcadam and Bailie, 2002; Tapinos et al., 2005). 
A performance measurement system applied to a 

company aims to establish the degree of evolution of its 
processes, as well as to adapt to the use of goods and 
services by providing information appropriately and 
promptly in order to take the necessary actions to lead 
the organization to achieve their goals and objectives. A 
basic objective to be considered in the performance 
measurement process regards organizational planning 
and control because managing becomes impossible 
without intervening in the system, so it is necessary to 
measure and control its variables. In the performance 
measurement process it is necessary to consider the 
behavior of indicators because of the behavior of the 
system itself (Ñauri, 1998; Silva et al., 2013a; Lima, 
2004; Lima et al., 2010). 

According to Neely et al., 1995), performance measure-
ment is the process of measuring actions, in which 
measuring is the process of quantifying and action leads 
to performance. To Dornier et al., (1998), performance 
indicators can be considered as key tools of the control 
system because they allow to take actions and make 
decisions which are coherent and aimed at the company’s 
strategy. 

The objective of this research is to identify a set of 
performance indicators that can be used in the gover-
nance of logistics platforms from bibliographical research 
on performance indicators in the business environment 
and logistical indicators (logistics services and supply 
chain) - published by Silva et al. (2013) and Silva and 
Senna (2013) as well as  additional publications. In order 
to achieve the proposed objective a survey was carried 
out with experts from many institutions in Europe, Asia 
and North America, in which the degree of importance of 
a set of performance indicators in the governance of 
logistics platforms was assessed. 

In section 1 of this paper the topic and a brief 
background of the researched problem are presented. 
Section 2 presents the research methodology used for 
this study. The governance model and synthesis of 
performance indicators identified in the publications are 
presented in section 3. The structuring of the survey is 
presented in section 4. The analysis and discussion of 
the results are presented in section 5. Finally, in section 6 
the conclusions and contributions of this work are shown, 
which can be used as hypotheses for further research.  

 
 
RESEARCH METHODOLOGY 

 
Regarding the nature of this research, it was classified as “applied”. 
Applied research aims to generate knowledge for practical 
applications, which can be directed at solving specific problems and 
may involve local truths and interests (Gil, 2010; Marconi and 
Lakatos, 2010). Regarding approach, the research was classified 
as predominantly quantitative, since statistical criteria were used for 
the analysis of the responses to the survey sample. Quantitative 
research is characterized by the use of quantification, both in 
collecting and processing information, using statistical techniques to 
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Figure 1. Summary of the research methodology 
 
 
 
avoid possible distortions of analysis and interpretation, which 
allows greater safety margin (Diehl, 2004; Richardson, 1989; 
Rosental and Frémontier-Murphy, 2001). 

According to the classification of Gil (2010), this research was 
classified as exploratory regarding its objective, since it seeks 
greater familiarity with the problem and makes it more explicit. For 
Collins and Hussey (2005), exploratory research aims to find 
patterns, ideas or hypotheses because a more open method is 
used, in which the focus is on gathering broad data and views on 
the phenomenon studied. 

The technical procedure used in this study was a survey. A 
survey can be characterized by obtaining data or information about 
features, opinions or actions of a particular group of individuals 
through a instrument of survey, usually a questionnaire. This group 
of individuals may represent a target population (Freitas et al. 2000; 
Pinsonneault and Kraemer, 1993, Fink, 1995). A detailed analysis 
of the preparation and conduct of survey is presented in the section 
4 of this paper. In Figure 1 a summary of the methodology used in 
the development of this research is shown: 

For the development of this research publications on 
measurement and performance indicators developed by Silva and 
Senna (2013), Silva et al. (2013), Bertom (2003), Galvão et al. 
(2011), Savitz and Weber (2007) and Ethos (2012) were initially 
used as a theoretical basis. The next section presents the 
performance indicators identified in the published works, which 
served as the basis for the survey. 

 
 
Governance and performance indicators applied to logistics 
platforms 

 
Performance indicators can be used to contribute to the governance 
of logistics platforms by providing guidance as to the way and or 
direction to be taken on account of the objectives proposed by the 
participants of these projects and also the results obtained. For 
Geiger (2010) and Vieira et al. (2013), a governance model must 
include matters relating to: 
 
i) Who governs, relates to the governance structure,  
ii) What is governed, consisting of the elements of governance, 
iii) How it is governed, regarding the actions of governance, and  
iv) Why is it governed, considers the results of governance.  
 
In addition to these aspects, this research considers: The objectives 
and goals of the organization, which will serve for the dimensioning 
of the governance structure. Another aspect to be considered refers 
to the principles of governance that serve as pillars (base) for the 
exercise of governance in LPs and also considers it important to 
verify.  How much is governed (structure of performance indicators) 
refers to the measurement based on the objectives and goals of the 
organization and structure of governance performance as illustrated  

in Figure 2: 
As a result of published research a set of 116 performance 

indicators was identified in the business and logistics environment 
(supply chain and logistics services). After reading and analyzing 
the publications, a consolidation of performance indicators was 
performed. In order to perform the consolidation of indicators, 
exclusion criteria were used based on: 
 
i) Indicators with similar nomenclature in the two papers (articles);  
ii) Indicators with different nomenclature, but with the same content 
and meaning, and  
iii) Indicators with the same measurement attribute.  
 
The purpose of the application of this filter was to avoid an overlap 
between the indicators calculated by the authors. Table 1 presents 
the performance indicators that were the result of the analyzed 
publications (Silva and Senna, 2013; Silva et al. 2013; Bertom, 
2003; Galvão et al.,2011; Savitz and Weber, 2007; Ethos, 2012). 
After the step of analysis and consolidation of the indicators the 
survey was carried out, which is described in the next section of this 
work. 
 
 

Survey structuring 
 
Regarding the purpose of the survey, it can be classified as 
exploratory. For Pinsonneault and Kraemer (1993) an exploratory 
survey seeks initial knowledge about traits or characteristics and 
variables of interest, which may or may not be present in a 
population. Three elements can be considered "key" and or chief to 
assess the quality of a survey, namely:  
 

i) Research design,  
ii) Sampling, and  
iii) Data collection. 
 

Below is the classification of the main criteria used in this survey 
(Zanela, 1999; Freitas et al, 2000; Pinsonneault and Kraemer, 1993; 
Bryman, 1995; Forza, 2002; Fink, 1995): 
 
 

Research design 
 

The cross-sectional study was used in this research, in which at 
one given point data are collected from a sample selected to 
describe a population. This data can describe relationships 
between variables at the time of the study; 
 
 

Data Collection:  
 

The  unit  of  analysis  investigated  was  the  individuals,  who were  
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Figure 2. Use of Performance Indicators 

 
 
professors and PhD researchers working in graduate programs at 
masters and doctoral level. According to Freitas et al. (2000), the 
unit of analysis to be investigated must be defined precisely, which 
may be the individual, the group and the company, among others; 

 
 
Sampling 
 

A sample of a survey should represent the population or a model of 
it. However, no samples are perfect because they may show an 
error variation or bias (FINK, 1995). In this research non-probability 
sampling was used, in which the probabilities of selection of the 
sample elements are not estimated. The sample is obtained from 
some kind of criteria, and not all members of the public may have 
the same chance of being selected, which makes the results not 
generalizable (BICKMAN and ROG, 1998; FREITAS et al., 2000). 
Sampling of participants in this study was by convenience: 
participants were chosen in terms of how accessible they would be 
by the researchers. 

 
In this research a questionnaire was used as a tool for data 
collection. For Bryman (1995), Forza (2002) and Mazzotti and 
Gewandsznajder (1998), questionnaires are based on the measure-
ment theory, a discipline that lies between science philosophy and 
mathematics. According to the theory of measurement, if a rational 
decision maker is able to express a preference order among 
alternatives, they can also express this order by a set of numbers 
coherent with their preferences. After the literature review and also 
taking into consideration the care in formulating the questionnaire 
proposed by the authors, the data collection instrument was 
structured. Then it was applied in pre-test level to a group of 
specialists working with research on topics related to the research 
focus: governance, performance indicators and logistics, according 
to the steps outlined below: 

 
Step 1: From the filter and consolidation of the analyzed articles as 
well as the additional survey carried out, a total of 116 indicators 
were obtained (Table 1), which were used to define a first version of 
the questionnaire; 
Step 2: After the development of the first version of the question-
naire, it was sent to a group of experts made up of 4 teachers and 2 

PhD researchers of graduate programs. The experts reviewed the 
questionnaire and requested some adjustments related to the 
structure of the indicators as well as the standardization of terms 
used. The step of the expert reviews happened in a period of two 
weeks and the exchange of information took place by email; 
Step 3: Adjustments in the first version of the questionnaire were 
made as recommended by experts and a second version of the 
instrument was generated. The second version of the questionnaire 
was submitted to another group of experts, formed by one 
researcher and two PhD professors. The evaluation of the second 
version of the instrument was performed in a period of 
approximately a week; 
Step 4: After step 3, a pre-test version of the questionnaire was 
designed and was submitted to three experts, namely: 2 doctor 
professors from universities in the United States and 1 PhD 
professor from a university in Spain. The objective of this step was 
to identify the respondents’ understanding of the proposed issues, 
in order to verify any need for adjustments regarding the contents 
and the structure of the instrument. Two experts requested 
adjustments to the blanks for answers and also recommended the 
inclusion of two socio-demographic aspects. The recommendations 
were accepted and thus the final version of the questionnaire was 
obtained. 

 
According to Hoppen et al. (1996) and Freitas et al. (2000) the 
development of the questionnaire and its refinement are the two 
phases that must be considered for the validation of the content. 
For the authors, the instrument must be built from a theoretical 
framework, which is recommended to be obtained through a 
literature review. After the confection of the instrument, it is 
suggested that it be submitted to a group of experts for criticism 
and judgment on its relevance and clarity, taking into account its 
purpose. It is further recommended that the pre-test of the 
instrument be performed to refine the instrument in order to 
guarantee that it will actually measure what it claims (Gil, 2010). In 
developing the questionnaire, procedures recommended by 
Hoppen et al. (1996); Freitas et al. (2000) and Gil (2010) were 
adopted. The elaboration of the data collection instrument 
(questionnaire) can be considered an important step in a survey, 
because it is from this instrument that respondents will be able to 
provide information for the development of the research. 
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Table 1. Performance indicators (Business and Logistics environment) 
 

Performance Indicator 

Financial 

% Overall Liquidity Net Operating Income (NOI) 

Costs of product distribution Net margin (net income/NOI) 

Costs of product handling Gross margin (gross profit/NOI) 

Costs of returns in relation to total sales Return on Assets (ROA) 

Costs of managing customer orders Return on Investment (ROI) 

Costs of warranty or processing of product returns Return on equity 

Value of Investments in Information Technology 
(IT) 

Inventory costs 

Overhead costs Value of inputs and finished products in inventory 

Costs of the production process Value of Investments in Marketing 

Cost of goods sold Value of Investments in Research & Development 

Logistics costs Total value of sales 

Operating costs Total cash flow time  

Costs of labor Net profit & productivity ratio  

Net cash flow  Cost per operation hour  
   

Supplier 

QT of key suppliers involved in production 
processes 

Level of supplier's defect free deliverires 

Level of information and shared processes Delivery lead time 

Products developed with the involvement of 
suppliers 

Delivery performance 

Response time of the supplier to the purchase 
order 

Effectiveness of delivery invoice methods 

Total supply chain cycle time Supplier ability to respond to quality problems 

Buyer-supplier partnership level  Supplier cost saving initiatives 

Supplier rejection rate Effectiveness of the supplier to resolve technical 
problems Supplier assistance in solving technical problems 

   

Innovation 

Ability to develop and bring new products to the 
market Development time for new products and services 

Innovations produced during a given period 
   

Internal Proc. 

Accuracy of the inventory Average production time of customer orders 

Shortages of products in stock  % of resource used in the production process 

Flexibility in the production of products and/or 
services 

Total inventory  

Rate of products produced with defects Average production time of customer orders 
   

Customer Service 

Delivery of orders carried out without damage Service time for customer request 

Divergence and errors in sending requests Number of customer complaints 

Prompt assistance in cases of malfunction of the 
product delivered or service rendered 

Level of customer perceived value of product 

Delivery of orders made within the deadline Range of product and services 

Billing of orders without errors % Market Share 

Flexibility to meet the special needs of customers Innovations produced during a given period 

Rate of customer satisfaction with the service Organization's image in the community 
   

Sustainability 

Water consumption (m³) Quantity of office paper (classic and recycled paper) 

Total energy consumption (MWh) 
Responsibility for products and services available to 
the market 

Quantity of paper bought (T) Practices and use of selective waste collection 

% of consumption in recycled paper Societe Generale Group CO² emissions  (T CO²) 

Emissions (T CO²) by occupant 
Compliance with environmental law in local, state and 
federal levels 



da Silva et al.            355 
 
 
 
Table 1 Cont. 
 

Governance 

Commitment towards the mission and values of the 
organization  

 Directors attendance rate in the board of directors 

Compliance with strategic planning and action 
plans by the Board 

Audit, Internal Control and Risk Committee meetings  

Availability of an ombudsman service and 
complaints to stakeholders 

Ensure the maintenance and exercise of the rights of 
shareholders 

Board of directors meetings number Compensation committee meetings number 

Total number of members in the board of directors Nomination and Corporate Governance committee 

Compensation committee meetings number Number of full-time equivalent compliance officers 

Nomination and Corporate Governance committee 
% of contracts concluded in the year that include the 
Sustainable Development clauses 

Transparency in management decisions Number of registered suppliers 

Issuance and regular disclosure of financial reports Number of suppliers assessed from a CSR view 

% of independent members in the board of 
directors 

Total patronage and sponsorship contributions 

   

HR and Learning 
and Knowledge 

% absence of employees due to accidents at work % of disabled employees in the work 

Adoption of a program of social benefits to 
employees 

% of employees who attended one training at least in 
the year 

Staff Turnover Rate Overall number of training hours 

Level of employee satisfaction 
% of employees who had a one-to-one evaluation 
meeting 

Internal rules and regulations to protect the rights of 
employees 

Number of collective agreements signed 

Number of disabled employees 
% of employees who have a staff representation 
appointed by the employees 

Number of men working in the organization Number of accidents at work (according to local laws) 

Number of women working in the organization 
Number of accidents at work (according to local laws) 
for 500 employees 

QT of labor Educational level of employees 
 
 
 

Table 2. Total of respondents 
 

Questionnaire QT 

Total emails sent 214 

Total emails "invalid address" 3 

Total emails “valid” 211 

Total emails replied 47 

% return 22.27% 
 
 

Application of the survey 
 
Following its validation, the questionnaire was sent to respondents 
via email. According to Simsek (1999), the electronic survey has the 
advantages of cost savings and speed in carrying it out. 214 email 
invitations were sent to potential respondents with a description of 
the research objectives and a link to access and fill out the survey. 
A total of 3 emails returned invalid addresses, so a total of 211 
questionnaires were considered valid for this research. The Google 
docs tool was used in the preparation and submission of the 
electronic version of the questionnaire. Data collection occurred 
from October 10 to 31, 2013. After 10 days, 16 complete question-
naires had been returned. Non-respondents were contacted again 
in order to stress the importance of their participation in the 
research and requesting the completion of the questionnaire. After 
sending this reminder on 11 October, 2013 over 15 questionnaires 

were returned. On 21 October, 2013 a final reminder was sent, 
asking the non-respondents to make an analysis of the questions 
and to complete the questionnaire, ratifying the importance of the 
research. Finally, 16 questionnaires were returned after the last 
email reminder. The result of sending the questionnaires in this 
research is shown in Table 2. The return rate was 22.27%, con-
sidered by Malhorta and Gover (1998) an acceptable percentage, 
which is estimated by the authors in 20%. In this sense, Moscarola 
(1990) states that according to the law of large numbers (LLN) 
there is a high chance of finding wrong or outdated values with 
fewer than 30 sample observations. Pasquali (2004, 2005) 
corroborates Moscarola assertion (1990), showing that whatever 
the distribution of the data if there is a large number of observations 
a normal curve can be confidently used as an adequate 
approximation for data analysis, and an n of 30 is considered a 
large number. The total number of respondents to  this  survey  was  
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Table 3. Age group of respondents 
 

Gender 
Age Group 

Not Informed Total 
20 to 29 30 to 39 40 to 49 50 to 59 60 to 69 70 to 79 

Female - 3 3 1 - - 1 8 

Male 1 8 6 9 9 3 3 39 

Total 
1 11 9 10 9 3 4 47 

2.13% 23.40% 19.15% 21.28% 19.15% 6.38% 8.51% 100% 
 
 
 

Table 4. Current activity of respondents 
 

Current Activity 1 to 3 years 3 to 5 years 5 to 10 years More than 10 years Total 

Adjunct Professor - - - 1 1 

Assistant Professor 4 3 - - 7 

Associate Professor  2 2 3 8 15 

Emeritus Professor - - - 1 1 

Professor 3 3 2 8 16 

Researcher - - - 2 2 

Senior Lecturer - 2 2 1 5 

Total QT/% 
9 10 7 21 47 

19.15% 21.28% 14.89% 44.68% 100.00% 
 
 
 

47, that is, it is adequate according to the law of large numbers. 
 
 
Survey results 
 
As shown in the previous section, the final sample of 
survey respondents consisted of 47 respondents out of a 
total of 211 questionnaires sent. At first, respondents 
were asked socio-demographic information, such as: 
gender, age, where currently lived, current position and 
how long in that position and education level. Because it 
is a non-probability sample, the results presented here 
refer to the 47 respondents only. With regard to gender 
83% are male and 17% female. Another aspect observed 
in the survey is the age group of respondents, which has 
a higher concentration in the 30 to 39 age group, 
corresponding to 23.40%; 50 to 59 was 21.28%), 40 to 49 
and 60 to 69 were 19.50%. The age group of 20 to 29 
corresponded to 2.1%; from 70 to 79 were 6.38% and 
8.51% did not inform. Table 3 presents the results.  

The respondents were asked which country they 
currently lived. There was a higher concentration in the 
US, corresponding to 42.55% of the total. It is understood 
that the results correspond to the sample of 47 
respondents. In order to answer the questions proposed 
in this study, we attempted to send the questionnaire to 
experts who could contribute to the work. In this sense, 
the activities undertaken by the respondents and also 
how long they were doing that may be considered 
important variables that help to qualify the research, as 
shown in Table 4. It was found that over 50% of 
respondents have over 5 years of experience in 

academic teaching activity, which may contribute to the 
quality of the responses to the survey. The level of 
educational training can influence the quality of research, 
so the respondents were asked their title. As a result, 
73% had post-doctorate and 37 had doctorate degrees. 
Following this first stage of the questionnaire, 
respondents began to answer questions directed to a 
more specific research objective. A survey instrument 
that contained 116 performance indicators (from the 
literature review) distributed in 8 dimensions was 
developed. The indicators had been described in the 
survey form and respondents attributed the degree of 
importance of each indicator according to the relevance 
of their use in the governance of logistics platforms. They 
were categorized as: 1-Not Important; 2- Low importance, 
3 - Somewhat important, 4-Indifferent 5-Important 6-Very 
important and 7-Extremely important. 

A scale can be defined as a composite measure, built 
from a structure of intensity between the measurement 
items. In preparing the scales the response patterns 
between various items are weighed. The term Likert is 
linked to a format of questions often used in survey 
questionnaires (Babbie, 1999 and VAIGAS, 2006). The 
scale used in the survey is shown in Table 5. The likert 
measurement scale is widely used in research because a 
numerical rating is given to each answer in order to 
reflect the opinion of the respondent regarding the 
subject investigated (Saraph et al.,1989; Cooper and 
Schindler, 2003). Two control questions were used in the 
data collection instrument: 
 

Question 1:  How  important  is Performance Indicator "X"  
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Table 5. Likert scale used in the questionnaire 
 

 
Scale 

Performance Indicator 
1 
Not Important 

2 3 4 5 6 7 8 
9 
Extremely Important 

Capacitation Hours per Employee                   
 
 
 

(considering its application and use) to the governance of 
logistics platforms? (Closed question applied to all 
indicators mentioned in the survey), and  
Question 2: In addition to the performance indicators 
mentioned in this study, what other indicators would you 
recommend? (Descriptive) 
 

Performance indicators collected through bibliographic 
references were divided into 8 dimensions, which include: 
financial, supplier, innovation, internal process, customer 
service, governance, human resources (HR) and learning 
and knowledge and sustainability. The statistical analysis 
of the degree of importance of performance indicators 
(Table 1) assigned by the respondents through survey is 
presented. From the literature review a set of 116 
performance indicators associated with the 8 dimensions 
were identified. The indicators identified were submitted 
for expert analysis through the survey. The results of the 
degree of importance assigned by respondents are 
shown in Table 6, 7, 8 and 9. 
The following parameters were used for the statistical 
analyses of the experts’ responses: 
 

i) Arithmetic mean (X) 
ii) Median (Md), 
iii) Mode (Mo), and iv) standard deviation (CRESPO, 
2006).  
 

After the return of the completed questionnaires (47) a 
reliability test of the instrument of collection was carried 
out using the Cronbach’s alpha coefficient. The 
Cronbach’s alpha measures the correlation between 
responses on a questionnaire by analyzing the profile of 
responses given by respondents. It is about a mean 
correlation between questions. Since all the items of a 
questionnaire use the same measurement scale, the α 
coefficient is calculated from the variance of the individual 
items and the variance of the sum of each evaluator’s 
items using the following equation (Hair et al, 2005; 
HOURNEAUX JUNIOR , 2010): 
 

 
 

in which:  
k is the number of items in the questionnaire; 
s²i is the variance of each item; 

s²tis the total variance of the questionnaire, given as the 
sum of all the variances  
 

Hair et al. (2005) present the Cronbach’s alpha coefficient 
variations and the levels of intensity of association, in 
order to verify the reliability of the variables in the data 
collection instrument questionnaire (Table 10). Table 11 
shows the Cronbach’s alpha of the responses of the 
questionnaire of the 8 dimensions of the performance 
indicators. Considering the classification of Cronbach’s 
alpha proposed by Hair Jr et al (2005), it is clear that the 
performance variables proposed in the questionnaire 
rank between very good and excellent, which demon-
strates a high level of reliability of responses. 
 
 

Indicators selected to compose the conceptual 
framework 
 

After the analysis step of the frequencies of the experts’ 
responses, there was a stratification and selection of 
indicators based on the degree of importance attributed 
by respondents. In order to compose the conceptual 
framework the indicators considered were the ones 
ranked very important and extremely important and that 
the sum of the accumulated frequency was ≥ 50% accor-
ding to Table 12. A set of 116 performance indicators had 
initially been identified from a literature review, which 
could be used in the governance of logistics platforms. 
The set of performance indicators was submitted to 
analysis and assessment of their degree of importance 
by a group of experts, which consisted of a sample of 47 
people. After the experts’ analysis, the result was that 34 
indicators were considered very important and extremely 
important, that is, based on the cumulative frequency. 

The performance indicators contained in the dimension 
Internal Process showed greater adhesion between what 
was proposed from the literature review. It was rated 
highly important by respondents, corresponding to 
87.50%. With regard to the indicators contained in the 
dimension customer service, we obtained 42.86% 
adherence; in financial 35.71%; suppliers 33.33%; 15% 
governance; human resources and learning and 
knowledge 11.11% and sustainability 10%. Dimension 
and innovation did not have any selected indicators. 
Initially, 116 indicators were proposed and the 
respondents considered 34 indicators as very important 
and extremely important, that is, 29.31% of the total. 

It is noticed that the indicators - regardless of having a 
higher  degree of importance or not- should  be  reviewed  
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Table 6. Degree of importance attributed by survey respondents 
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% Overall Liquidity 4.35% 4.35% 17.39% 26.09% 34.78% 4.35% 8.7% 13.04% 4.30 4 5 1.428 0.9646 

Costs of product distribution 0 4.35% 0 4.35% 13.04% 43.48% 34.78% 78.26% 5.96 6 6 1.186 0.9655 

Costs of product handling 0 0 4.35% 4.35% 21.74% 43.48% 26.09% 69.57% 5.83 6 6 1.029 0.9648 

Costs of returns in relation to total sales 0 0 4.35% 21.74% 21.74% 43.48% 8.7% 52.17% 5.30 6 6 1.063 0.9645 

Costs of managing customer orders 0 4.35% 0 21.74% 30.43% 21.74% 21.74% 43.48% 5.30 5 5 1.295 0.9637 

Costs of warranty or processing of product returns 0 8.7% 17.39% 8.7% 34.78% 17.39% 13.04% 30.43% 4.74 5 5 1.514 0.9651 

Inventory costs 0 0 8.7% 4.35% 13.04% 30.43% 43.48% 73.91% 5.96 6 7 1.261 0.9651 

Overhead costs 0 0 4.35% 21.74% 13.04% 26.09% 34.78% 60.87% 5.65 6 7 1.301 0.9649 

Costs of the production process 0 0 8.7% 17.39% 30.43% 21.74% 21.74% 43.48% 5.30 5 5 1.259 0.9642 

Cost of goods sold 4.35% 8.7% 4.35% 17.39% 17.39% 17.39% 30.43% 47.83% 5.09 5 7 1.832 0.9637 

Logistics costs 0 0 4.35% 0 13.04% 47.83% 34.78% 82.61% 6.09 6 6 0.949 0.9652 

Operating costs 0 0 8.7% 4.35% 17.39% 47.83% 21.74% 69.57% 5.70 6 6 1.146 0.9649 

Costs of labor 0 0 17.39% 0 26.09% 34.78% 21.74% 56.52% 5.43 6 6 1.343 0.9645 

Net cash flow  0 4.35% 8.7% 13.04% 30.43% 21.74% 21.74% 43.48% 5.22 5 5 1.413 0.9649 

Net Operating Income (NOI) 0 4.35% 4.35% 39.13% 21.74% 8.7% 21.74% 30.43% 4.91 5 4 1.411 0.965 

Net margin (net income/NOI) 0 0 8.7% 26.09% 26.09% 17.39% 21.74% 39.13% 5.17 5 5 1.302 0.9647 

Gross margin (gross profit/NOI) 0 0 4.35% 30.43% 30.43% 13.04% 21.74% 34.78% 5.17 5 5 1.23 0.9644 

Return on Assets (ROA) 0 0 0 8.7% 34.78% 30.43% 26.09% 56.52% 5.74 6 5 0.964 0.9645 

Return on Investment (ROI) 0 0 0 13.04% 30.43% 26.09% 30.43% 56.52% 5.74 6 5 1.054 0.9647 

Return on equity 0 4.35% 0 26.09% 21.74% 34.78% 13.04% 47.83% 5.22 5 6 1.242 0.9651 

Value of Investments in Information Technology (IT) 4.35% 4.35% 8.7% 26.09% 13.04% 34.78% 8.7% 43.48% 4.78 5 6 1.565 0.9638 

Value of inputs and finished products in inventory 4.35% 4.35% 17.39% 34.78% 8.7% 21.74% 8.7% 30.43% 4.39 4 4 1.559 0.964 

Value of Investments in Marketing 4.35% 26.09% 13.04% 21.74% 21.74% 13.04% 0% 13.04% 3.70 4 2 1.521 0.9635 

Value of Investments in Research and Development 4.35% 13.04% 21.74% 17.39% 21.74% 17.39% 4.35% 21.74% 4.09 4 5 1.593 0.9655 

Total value of sales 4.35% 4.35% 4.35% 30.43% 21.74% 26.09% 8.7% 34.78% 4.74 5 4 1.484 0.9641 

Total cash flow time  4.35% 0 13.04% 30.43% 13.04% 21.74% 17.39% 39.13% 4.83 5 4 1.586 0.9642 

Net profit & productivity ratio  4.35% 8.7% 4.35% 17.39% 21.74% 39.13% 4.35% 43.48% 4.78 5 6 1.565 0.9641 

Cost per operation hour  0 0 8.7% 26.09% 26.09% 30.43% 8.7% 39.13% 5.04 5 6 1.147 0.9643 

In
n
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v
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Ability to develop and bring new products to the 
market 

0.00% 4.35% 0.00% 30.43% 21.74% 26.09% 17.39% 43.48% 5.17 5.0 4.0 1.302 0.9656 

Innovations produced during a given period 0.00% 0.00% 0.00% 43.48% 17.39% 17.39% 21.74% 39.13% 5.17 6.0 6.0 1.23 0.9652 

Development time for new products and services 0.00% 0.00% 8.7% 34.78% 17.39% 17.39% 21.74% 39.13% 5.09 5.0 5.0 1.345 0.9651 
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Table 7. Degree of importance attributed by survey respondents 
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Not 
Important 

Low 
Importance 

Somewhat 
Important 

Neutral Important 
Very 

important 
Extremely 
important 

1 2 3 4 5 6 7 Scale 6+7 

S
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p
p
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e
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QT of key suppliers involved in production processes 0.00% 4.35% 0.00% 34.78% 26.09% 26.09% 8.7% 34.78% 4.96 5.0 4.0 1.186 0.9641 

Effectiveness of the supplier to resolve technical 
problems 

0.00% 8.7% 8.7% 26.09% 21.74% 21.74% 13.04% 34.78% 4.78 5.0 4.0 1.476 0.9641 

Level of information and shared processes 0.00% 4.35% 4.35% 13.04% 21.74% 30.43% 26.09% 56.52% 5.48 6.0 6.0 1.377 0.9639 

Products developed with the involvement of 
suppliers 

0.00% 4.35% 13.04% 17.39% 47.83% 4.35% 8.7% 13.04% 4.64 5.0 5.0 1.217 0.964 

Response time of the supplier to the purchase order 0.00% 0.00% 0.00% 13.04% 21.74% 34.78% 30.43% 65.22% 5.83 6.0 6.0 1.029 0.9644 

Total supply chain cycle time 0.00% 0.00% 4.35% 4.35% 17.39% 34.78% 39.13% 73.91% 6 6.0 7.0 1.087 0.9644 

Buyer-supplier partnership level  0.00% 4.35% 0.00% 17.39% 34.78% 26.09% 17.39% 43.48% 5.3 5.0 5.0 1.222 0.9649 

Level of supplier's defect free deliverires 0.00% 0.00% 0.00% 26.09% 26.09% 30.43% 17.39% 47.83% 5.39 5.0 6.0 1.076 0.9641 

Delivery lead time 0.00% 0.00% 0.00% 17.39% 17.39% 34.78% 30.43% 65.22% 5.78 6.0 6.0 1.085 0.9648 

Delivery performance 0.00% 0.00% 4.35% 13.04% 17.39% 34.78% 30.43% 65.22% 5.74 6.0 6.0 1.176 0.9643 

Effectiveness of delivery invoice methods 0.00% 8.7% 17.39% 17.39% 17.39% 34.78% 4.35% 39.13% 4.65 5.0 6.0 1.465 0.964 

Supplier assistance in solving technical problems 0.00% 8.7% 0.00% 39.13% 17.39% 17.39% 17.39% 34.78% 4.87 5.0 4.0 1.456 0.9642 

Supplier ability to respond to quality problems 0.00% 0.00% 4.35% 30.43% 26.09% 17.39% 21.74% 39.13% 5.22 5.0 4.0 1.242 0.9637 

Supplier cost saving initiatives 0.00% 0.00% 0.00% 34.78% 21.74% 30.43% 13.04% 43.48% 5.22 5.0 4.0 1.085 0.964 

Supplier rejection rate 0.00% 0.00% 21.74% 8.7% 30.43% 30.43% 8.7% 39.13% 4.96 5.0 5.0 1.296 0.9641 

               

C
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Delivery of orders carried out without damage 3.13% 0.00% 3.13% 0.00% 21.88% 31.25% 40.63% 71.88% 5.94 6.0 7.0 1.318 0.9735 

Divergence and errors in sending requests 0.00% 6.25% 3.13% 15.63% 31.25% 12.5% 31.25% 43.75% 5.34 5.0 5.0 1.473 0.9736 

Prompt assistance in cases of malfunction of the 
product delivered or service rendered 

0.00% 3.13% 6.25% 3.13% 34.38% 25.00% 28.13% 53.13% 5.56 6.0 5.0 1.294 0.9732 

Delivery of orders made within the deadline 0.00% 0.00% 0.00% 12.5% 21.88% 25.00% 40.63% 65.63% 5.94 6.0 7.0 1.076 0.9732 

Billing of orders without errors 0.00% 3.13% 6.25% 28.13% 21.88% 15.63% 25.00% 40.63% 5.16 5.0 4.0 1.417 0.9731 

Flexibility to meet the special needs of customers 0.00% 3.13% 12.5% 12.5% 37.5% 21.88% 12.5% 34.38% 5 5.0 5.0 1.295 0.9728 

Rate of customer satisfaction with the service or 
product 

0.00% 0.00% 3.13% 9.38% 34.38% 18.75% 34.38% 53.13% 5.72 6.0 7.0 1.143 0.9731 

Service time for customer request 0.00% 0.00% 3.13% 12.5% 53.13% 12.5% 18.75% 31.25% 5.31 5.0 5.0 1.03 0.9729 

Number of customer complaints 0.00% 0.00% 9.38% 12.5% 28.13% 28.13% 21.88% 50.00% 5.41 5.5 5.0 1.241 0.9725 

Level of customer perceived value of product 3.13% 3.13% 6.25% 15.63% 18.75% 37.5% 15.63% 53.13% 5.19 6.0 6.0 1.491 0.9729 

Range of product and services 6.25% 3.13% 12.5% 34.38% 15.63% 12.5% 15.63% 28.13% 4.5 4.0 4.0 1.646 0.9724 

% Market Share 12.5% 15.63% 9.38% 31.25% 18.75% 9.38% 3.13% 12.5% 3.69 4.0 4.0 1.635 0.9725 

Innovations produced during a given period 3.13% 18.75% 25.00% 21.88% 18.75% 9.38% 3.13% 12.5% 3.75 4.0 3.0 1.459 0.9723 

Organization's image in the community 6.25% 12.5% 12.5% 25.00% 21.88% 12.5% 9.38% 21.88% 4.19 5.0 4.0 1.674 0.9723 
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Table 8. Degree of importance attributed by survey respondents 
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 Accuracy of the inventory 0.00% 0.00% 4.35% 13,04% 4,35% 39,13% 39,13% 78,26% 5.96 6.0 6.0 1.186 0.9646 

Shortages of products in stock  0.00% 0.00% 0.00% 13.04% 13.04% 34.78% 39.13% 73.91% 6.00 6.0 7.0 1.044 0.9645 

Flexibility in the production of products and/or 
services 

0.00% 0.00% 0.00% 13.04% 21.74% 30.43% 34.78% 65.22% 5.87 6.0 7.0 1.058 0.9643 

Rate of products produced with defects 0.00% 0.00% 8.7% 13.04% 13.04% 17.39% 47.83% 65.22% 5.83 6.0 7.0 1.403 0.9641 

Average production time of customer orders 0.00% 0.00% 0.00% 13.04% 26.09% 34.78% 26.09% 60.87% 5.74 6.0 6.0 1.01 0.9645 

% of resource used in the production process 0.00% 0.00% 0.00% 26.09% 17.39% 30.43% 26.09% 56.52% 5.57 6.0 6.0 1.161 0.9651 

Total inventory  0.00% 0.00% 4.35% 21.74% 17.39% 21.74% 34.78% 56.52% 5.61 6.0 7.0 1.305 0.9646 

Average production time of customer orders 0.00% 0.00% 0.00% 39.13% 17.39% 30.43% 13.04% 43.48% 5.17 5.0 4.0 1.114 0.9654 
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Commitment towards the mission and values of the 
organization  

0.00% 12.5% 6.25% 9.38% 21.88% 25.00% 25.00% 50.00% 5.16 5.5 7.0 1.668 0.9724 

Compliance with strategic planning and action plans 
by the Board 

0.00% 3.13% 9.38% 12.5% 18.75% 31.25% 25.00% 56.25% 5.41 6.0 6.0 1.411 0.9724 

Availability of an ombudsman service and complaints 
to stakeholders 

0.00% 6.25% 18.75% 37.5% 25.00% 12.5% 0.00% 12.5% 4.19 4.0 4.0 1.091 0.9726 

Board of directors meetings number 25.00% 25.00% 18.75% 12.5% 15.63% 3.13% 0.00% 3.13% 2.78 2.5 1.0 1.518 0.9727 

Total number of members in the board of directors 28.13% 28.13% 18.75% 18.75% 3.13% 3.13% 0.00% 3.13% 2.50 2.0 1.0 1.344 0.9726 

Compensation committee meetings number 37.5% 21.88% 9.38% 18.75% 9.38% 3.13% 0.00% 3.13% 2.50 2.0 1.0 1.545 0.9725 

Nomination and Corporate Governance committee 15.63% 15.63% 18.75% 21.88% 15.63% 9.38% 3.13% 12.5% 3.47 3.5 4.0 1.685 0.9726 

Transparency in management decisions 6.25% 3.13% 0.00% 12.5% 21.88% 21.88% 34.38% 56.25% 5.44 6.0 7.0 1.703 0.973 

Issuance and regular disclosure of financial reports 3.13% 6.25% 15.63% 12.5% 28.13% 18.75% 15.63% 34.38% 4.75 5.0 5.0 1.626 0.9728 

% of independent members in the board of directors 3.13% 25.00% 18.75% 9.38% 25.00% 9.38% 9.38% 18.75% 3.94 4.0 2.0 1.740 0.9727 

Directors attendance rate in the board of directors 3.13% 25.00% 9.38% 25.00% 18.75% 9.38% 9.38% 18.75% 3.97 4.0 2.0 1.694 0.9728 

Audit, Internal Control and Risk Committee meetings  3.13% 12.5% 15.63% 15.63% 21.88% 15.63% 15.63% 31.25% 4.5 5.0 5.0 1.741 0.9728 

Ensure the maintenance and exercise of the rights of 
shareholders 

6.25% 12.5% 18.75% 15.63% 15.63% 12.5% 18.75% 31.25% 4.34 4.0 7.0 1.894 0.9733 

Compensation committee meetings number 18.75% 28.13% 25.00% 12.5% 9.38% 6.25% 0.00% 6.25% 2.84 3.0 2.0 1.462 0.9726 

Nomination and Corporate Governance committee 15.63% 12.5% 21.88% 31.25% 3.13% 9.38% 6.25% 15.63% 3.47 3.5 4.0 1.704 0.9724 

Number of full-time equivalent compliance officers 9.38% 21.88% 21.88% 9.38% 12.5% 15.63% 9.38% 25.00% 3.78 3.0 2.0 1.896 0.9724 

% of contracts concluded in the year that include the 
Sustainable Development clauses 

15.63% 15.63% 15.63% 21.88% 9.38% 6.25% 15.63% 21.88% 3.75 4.0 4.0 2.000 0.972 

Number of registered suppliers 9.38% 18.75% 15.63% 21.88% 15.63% 12.5% 6.25% 18.75% 3.78 4.0 4.0 1.736 0.972 

Number of suppliers assessed from a CSR view 12.5% 18.75% 15.63% 21.88% 12.5% 15.63% 3.13% 18.75% 3.63 4.0 4.0 1.737 0.9722 

Total patronage and sponsorship contributions 15.63% 25.00% 9.38% 18.75% 18.75% 12.5% 0.00% 12.5% 3.38 3.5 2.0 1.699 0.972 
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Table 9. Degree of importance attributed by survey respondents 
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% absence of employees due to accidents at work 6.25% 9.38% 12.5% 9.38% 31.25% 9.38% 21.88% 31.25% 4.66 5.0 5.0 1.842 0.9721 

Adoption of a program of social benefits to employees 6.25% 9.38% 12.5% 15.63% 21.88% 21.88% 12.5% 34.38% 4.53 5.0 6.0 1.759 0.9721 

Staff Turnover Rate 3.13% 6.25% 12.5% 9.38% 18.75% 25.00% 25.00% 50.00% 5.09 5.5 7.0 1.729 0.9723 

Level of employee satisfaction 3.13% 9.38% 0.00% 12.5% 25.00% 28.13% 21.88% 50.00% 5.19 5.5 6.0 1.635 0.9723 

Internal rules and regulations to protect the rights of 
employees 

3.13% 6.25% 9.38% 9.38% 28.13% 21.88% 21.88% 43.75% 5.06 5.0 5.0 1.645 0.9722 

Number of disabled employees 18.75% 12.5% 6.25% 28.13% 25.00% 6.25% 3.13% 9.38% 3.59 4.0 4.0 1.720 0.9723 

Number of men working in the organization 15.63% 21.88% 15.63% 34.38% 6.25% 3.13% 3.13% 6.25% 3.16 3.0 4.0 1.505 0.9729 

Number of women working in the organization 15.63% 21.88% 15.63% 25.00% 15.63% 0.00% 6.25% 6.25% 3.28 3.0 4.0 1.651 0.9726 

QT of labor 12.5% 9.38% 6.25% 43.75% 15.63% 3.13% 9.38% 12.5% 3.88 4.0 4.0 1.661 0.9724 

% of disabled employees in the work 18.75% 12.5% 12.5% 12.5% 31.25% 3.13% 9.38% 12.5% 3.72 4.0 5.0 1.905 0.9725 

% of employees who attended one training at least 
in the year 

12.5% 3.13% 3.13% 21.88% 34.38% 15.63% 9.38% 25.00% 4.47 5.0 5.0 1.722 0.9723 

Overall number of training hours 12.5% 3.13% 9.38% 15.63% 25.00% 21.88% 12.5% 34.38% 4.53 5.0 5.0 1.849 0.9725 

% of employees who had a one-to-one evaluation 
meeting 

9.38% 6.25% 9.38% 12.5% 43.75% 6.25% 12.5% 18.75% 4.44 5.0 5.0 1.703 0.9726 

Number of collective agreements signed 18.75% 12.5% 9.38% 21.88% 28.13% 6.25% 3.13% 9.38% 3.59 4.0 5.0 1.739 0.9723 

% of employees who have a staff representation 
appointed by the employees 

12.5% 15.63% 6.25% 18.75% 25.00% 12.5% 9.38% 21.88% 4.03 4.0 5.0 1.875 0.972 

Number of accidents at work (according to local 
laws) 

3.13% 9.38% 6.25% 31.25% 3.13% 12.5% 34.38% 46.88% 4.97 4.5 7.0 1.875 0.9721 

Number of accidents at work  for 500 employees 3.13% 9.38% 6.25% 28.13% 6.25% 12.5% 34.38% 46.88% 5 5.0 7.0 1.867 0.9721 

Educational level of employees 3.13% 9.38% 0.00% 37.5% 15.63% 18.75% 15.63% 34.38% 4.72 4.5 4.0 1.591 0.9728 
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Compliance with environmental law in local, state 
and federal levels 

3.13% 3.13% 6.25% 15.63% 12.5% 34.38% 25.00% 59.38% 5.34 6.0 6.0 1.578 0.9723 

Water consumption (m3) 6.25% 9.38% 15.63% 18.75% 18.75% 9.38% 21.88% 31.25% 4.5 4.5 7.0 1.867 0.9719 

Total energy consumption (MWh) 6.25% 6.25% 12.5% 15.63% 18.75% 18.75% 21.88% 40.63% 4.78 5.0 7.0 1.827 0.972 

Quantity of paper bought (T) 9.38% 18.75% 25.00% 15.63% 15.63% 6.25% 9.38% 15.63% 3.66 3.0 3.0 1.753 0.9723 

% of consumption in recycled paper 9.38% 12.5% 15.63% 18.75% 18.75% 15.63% 9.38% 25.00% 4.09 4.0 5.0 1.802 0.9721 

Societe Generale Group CO2 emissions  (T CO2) 9.38% 12.5% 15.63% 9.38% 12.5% 28.13% 12.5% 40.63% 4.38 5.0 6.0 1.963 0.972 

Quantity of office paper (classic and recycled paper) 9.38% 18.75% 18.75% 25.00% 9.38% 9.38% 9.38% 18.75% 3.72 4.0 4.0 1.764 0.9722 

Responsibility for products and services available to 
the market 

6.25% 12.5% 3.13% 15.63% 28.13% 9.38% 25.00% 34.38% 4.75 5.0 5.0 1.884 0.9721 

Practices and use of selective waste collection 9.38% 12.5% 9.38% 12.5% 18.75% 18.75% 18.75% 37.5% 4.5 5.0 6.0 1.984 0.972 

Emissions (T CO2) by occupant 9.38% 12.5% 18.75% 9.38% 21.88% 15.63% 12.5% 28.13% 4.19 4.5 5.0 1.891 0.9722 
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Table 10. Alpha coefficient variation and degree of intensity 
 

Alpha coefficient variation Intensity of variation 

< 0,60 Low 

0,60 to < 0,70 Moderate 

0,70 to < 0,80 Good 

0,80 to < 0,90 Very good 

≥ 0,90 Excellent 
 

Source. Adapted from Hair Jr. et al. (2005) 
 
 
 

Table 11. Cronbach’s alpha of the dimensions 
 

Performance dimensions Alpha coefficient 

Financial 0.9405 

Supplier 0.9399 

Innovation 0.8764 

Internal process 0.8850 

Customer Service 0.8794 

Governance 0.9518 

HR and Learning and Knowledge  0.9603 

Sustainability 0.9737 

 
 
 
at specified intervals, when they can be added or deleted. 
The purpose of the preparation of the conceptual chart of 
indicators is to contribute to the governance of logistics 
platforms, which show greater alignment between the 
various actors, since logistics platforms are complex 
environments because they concentrate a large number 
of activities and businesses. According to Harrington 
(1993), performance indicators are important because 
they enable the improvement of business management. 
The author highlights some important aspects of the use 
of performance indicators: 
 
1. They enable the organization to focus on the 
factors that effectively contribute to the achievement of its 
mission, highlighting how efficiently the company is 
employing its resources; 
2. They can help in the process of setting goals and 
monitoring trends 
3. They contribute to monitor the development of the 
organization as it provides a database that serves as 
guidance to managers as well as to determine the root 
causes and sources of errors, creating conditions for the 
establishment of a process of continuous improvement 
within the organization, and  
4. They tend to consolidate the company’s achievements, 
highlighting the compliance with the strategic goals and 
objectives. 
 
Therefore, the result is a set of performance indicators, 
which   may   serve   as   an    instrument    to    help   the  

governance of logistics platforms. 
 
 
CONCLUSIONS 
 
Regarding the objective initially proposed for this 
research, it is understood that it has been reached, since 
it was possible to develop a conceptual chart of perfor-
mance indicators which can contribute to the governance 
of logistics platforms. Logistics platforms can be consi-
dered complex logistical ventures in which many actors 
try to rationalize their resources in order to achieve 
greater efficiency and synergy in strategic, tactical and 
even operational levels. The development and organi-
zation of logistics platforms are strongly influenced by the 
degree of relationship between its actors, thus requiring 
adequate governance by its members to avoid any power 
asymmetry. 
 
Performance measurement associated with governance 
is a broad and current subject, which has been discussed 
by many authors over the years, but it is noticed in the 
published literature that there is certain uniqueness about 
a clear definition of which indicators can contribute to the 
governance of LPs. Through this research it was found 
that performance indicators should be used according to 
the analyzed environment. 

As a result of this study a set of 34 indicators contained 
in eight dimensions of performance was identified. It is 
understood  that  the  indicators  identified  can  help  and  
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Table 12. Conceptual framework of performance indicators 
 

Dimension Indicators 
Very 

important% 

Extremely 
important 

% 

Accumulated 
frequency % 

Financial 

Logistics costs 47.83 34.78 82.61 

Costs of product distribution 43.48 34.78 78.26 

Inventory costs 30.43 43.48 73.91 

Costs of product handling 43.48 26.09 69.57 

Operating costs 47.83 21.74 69.57 

Overhead costs 26.09 34.78 60.87 

Return on Assets (ROA) 30.43 26.09 56.52 

Return on Investment (ROI) 26.09 30.43 56.52 

Costs of labor 34.78 21.74 56.52 

Costs of returns in relation to total sales 43.48 8.70 52.17 

     

Supplier 

Total supply chain cycle time 34.78 39.13 73.91 

Response time of the supplier to the purchase order 34.78 30.43 65.22 

Delivery lead time 34.78 30.43 65.22 

Delivery performance 34.78 30.43 65.22 

Level of information and shared processes 30.43 26.09 56.52 

     

Customer 
Service 

Delivery of orders carried out without damage 31.25 40.63 71.88 

Prompt assistance in cases of malfunction of the product delivered or 
service rendered 

25.00 28.13 53.13 

Delivery of orders made within the deadline 25.00% 40.63% 65.63 

Rate of customer satisfaction with the service or product 18.75% 34.38% 53.13 

Number of customer complaints 28.13% 21.88% 50.00% 

Level of customer perceived value of product 37.5% 15.63% 53.13% 

     

Internal Process 

Accuracy of the inventory 39.13% 39.13% 78.26% 

Shortages of products in stock 34.78% 39.13% 73.91% 

Flexibility in the production of products and/or services 30.43% 34.78% 65.22% 

Rate of products produced with defects 17.39% 47.83% 65.22% 

Average production time of customer orders 34.78% 26.09% 60.87% 

% of resource used in the production process 30.43% 26.09% 56.52% 

Total inventory 21.74% 34.78% 56.52% 

     

Governance 

Compliance with environmental law in local, state and federal levels 34.38% 25.00% 59.38% 

Compliance with strategic planning and action plans by the Board 31.25% 25.00% 56.25% 

Transparency in management decisions 21.88% 34.38% 56.25% 

     

Sustainability Commitment towards the mission and values of the organization 25.00% 25.00% 50.00% 

HR and L and K 
Staff Turnover Rate 25.00% 25.00% 50.00% 

Level of employee satisfaction 28.13% 21.88% 50.00% 

 
 
 
support the governance of logistics platforms, since 
various logistics activities are developed in this logistical 
arrangements and count on the presence of countless 
actors in both the public and private environment. 

In this sense, the indicators identified in this study 
according to their degree of importance in the experts’ 
opinion can be used in the governance of LPs, which 

enables guiding the way and or direction to be taken on 
account of the objectives proposed by participants of 
logistics platforms. The survey may represent a 
contribution in terms of link the use of performance 
indicators in the business and logistical environment and 
governance in logistics platforms. However, it is believed 
that there is still much to be developed in this  regard.  As  
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a suggestion for future research, it is proposed to conduct 
a case study to verify the applicability and use of 
indicators in the governance of logistics platforms. The 
results of this research are also perceived which can be 
used as hypotheses for the development of new obser-
vations to contribute as hypotheses for the development 
of new observations and applications about the use of 
performance indicators in the governance of logistics 
platforms. 
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