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Abstract. Performance Measurement Propositions (PMP) can be con-
sidered as suggestions or ideas to improve the performance of firms in 
dynamic and turbulent environments. The aim of this paper is to pres-
ent the perceptions of managers and customers about PMP identified 
in the Construction Sector, in the specific context of Ecuador. Twelve 
managers were interviewed. Seven PMP were identified and assessed 
through surveys with 273 customers and 230 managers. Results sug-
gest that the perception on the importance level of each PMP is not dif-
ferent between customers and managers. Budget control, construction 
goals, and results observation are, according to managers and custom-
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ers surveyed, the most important PMP. These could help organisations 
to discover new ways to measure their performance and take actions in 
the value creation process, aiming to improve customers’ satisfaction.

Keywords: Innovation; Performance measurement; Service quality; 
Survey.

1. Introduction

Organisations try to improve their performance to satisfy customers’ needs through 
the offering of goods, services, and ideas. A process of design, monitoring, control, 
and evaluation is necessary to improve the performance evaluation systems and the 
design of key measurements in dynamic and turbulent environments in the value 
creation process, aiming to improve customers’ satisfaction.

According to [1], Performance Measurement (PM) is defined as “the process of quan-
tifying effectiveness and efficiency of action”. Lohman et al. [2] state that PM is the 
activity of measuring performance using performance indicators, which are variables 
that express quantitatively the effectiveness or efficiency or both, of a part or a whole 
process, or system, against a given norm or target. Also, according to [3] PM is “vital 
in strategy formulation and communication and in forming diagnostic control mecha-
nisms by measuring actual results”.

Volatility, Uncertainty, Complexity and Ambiguity (VUCA) in the environment are 
transforming to the organizations [4, 5]. Thus, possible procedures to measure orga-
nizational performance should be considered, and establishing agile planning pro-
cesses can help to improve their performance.

Construction Sector (CS) could have two parts in relation with the International Stan-
dard Industrial Classification of All Economic Activities: (i) Construction that cover 
the  physical outputs of construction activities (e.g., buildings or civil engineering 
works); and (ii) Construction services that cover services provided in constructing 
these objects [6]. Thus, CS could be considered as a complex sector with multiple 
variables around it.

The paper goal is to present the perceptions of managers and customers about PMP 
identified in the CS in a specific context in Ecuador. Also, this document shows the 
relationship between PMP.
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2. Literature Review

2.1. Performance Measurement

It is important to measure the performance with the purpose to establish a continuous 
improvement process in organizations [7]. Therefore, PM is a tool that contributes to 
improve efficiency and effectiveness within organizations. So, PM helps to develop 
the quality control process and to do the quality improvement process in relation to 
Juran trilogy [8]. PM has an important objective, which is to establish a process con-
trol within the organization in relation to a target and a strategy, typically including 
achieving customer satisfaction. According to [9] “satisfaction is a function of the 
disconfirmation of performance from expectation”. If customers’ expectation is not 
fulfilled through product and service quality, dissatisfaction will arise [10].

2.2. Performance Indicators

Performance Indicators are variables that express quantitatively the effectiveness 
or efficiency or both, of a part or a whole process, or system, against a given norm 
or target [2]. A classification of performance measures was proposed by [1] such 
as financial; productivity; quality; service; innovation; and employees measures. 
Then, the following dimensions were defined: quality, time, cost, and flexibility 
with their corresponding variables aiming to improve the performance of an orga-
nization. Thus, PM needs deep study to reduce the gap in dynamic environments as 
an important challenge [4, 11].

According to [12] the traditional performance indicators are widely used by firms 
(i.e., financial indicators) and they recognize that non-financial measures, namely 
the customer satisfaction index, employee satisfaction, internal customer satisfaction 
index, and the training of employees are increasingly important for the success of 
firms. Important research about PM in the CS was made [12–14].  The results could 
help to identify other performance indicators in specific contexts [14], such as: safety, 
environment, cost, profitability, scheduling, productivity, sustainability, quality, cli-
ent satisfaction, and team satisfaction.

2.3. Performance Measurement Propositions in the Construction Sector

The term “proposition” can be defined as “an offer or suggestion, usually in busi-
ness” or “an idea or opinion” [15]. That is, a proposal that could be obtained from 
a research process. In this work, PMP were investigated, identified, and developed 
through a rigorous and detailed research process. PMP represents the systematiza-
tion of several ideas that are grouped by affinity [16]. In addition, they represent a 
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first approach to the definition of performance indicators in dynamic and turbulent 
environments. A turbulent environment is in a state at the “edge of chaos” or in a 
“deterministic state of chaos” [5].

The CS is a complex sector because it is made up of several elements that interact 
with each other and with the environment that is constantly changing and requires 
agile and integral actions [17]. It is important to guarantee the quality of products 
and services offered in this sector, often through specific projects with requirements 
changing during project execution, to face unique and dynamic environments.

3. Methodology

3.1. Interviews Development

The methodology adopted was based on exploratory and descriptive multiple-cases 
studies, involving managers from the CS. The snowball technique (is used commonly 
when it is difficult to identify members of the desired population) within the category 
of volunteer sampling in the non-probability sampling technique [18] was adopted 
to select 12 managers. The research method used in this work has seven phases: (i) 
semi-structured interview instrument development; (ii) Spanish translation process; 
(iii) instrument validation process; (iv) interview’s execution process; (v) interview 
transcription process; (vi) systematization and analysis of information; and (vii) an-
alysed results writing.

The instrument was developed to identify PMP which organizations could use in 
dynamic and turbulent environments. The semi-structured interview instrument had 
questions about general information of the interviewee and to understand the manager 
experience in projects within the CS. After the Spanish translation process was made, 
a validation process with three managers within the CS was performed. Semi-struc-
tured interviews were based on developed questionnaires. A detailed transcript of 
interviews was made to analyse the qualitative information from the customers and 
the managers, through qualitative analysis techniques. Every question was analysed 
with detail to obtain information. Later, an English translation process was made.

 

3.2. Survey Development

This work uses a descriptive study to clarify the PMP established through data col-
lection [18]. The survey included a presentation of topics, meetings with managers 
and customers of the CS to assess their perception related to PMP in dynamic en-
vironments and an online questionnaire was used to facilitate this process. The re-
search method used in this work has six phases. (i) develop the instrument (survey for 
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managers and customers); (ii) Spanish translation process; (iii) instrument validation 
process; (iv) survey execution and data collection; (v) systematization and analysis 
of information; and (vi) analysed results writing.

A structured questionnaire with similar questions for customers and managers with 
the purpose to assess their perception on the importance of each PMP. A Spanish 
translation process was done to adapt the instrument to the context of Cuenca, Ecua-
dor. Later, the instrument was validated with five customers and five managers within 
the CS to assess the understanding of terms used [18]. The survey execution was 
done in Cuenca city for five months considering a sample of customers and manag-
ers. Equation (1) was used to calculate the representative sample size [19]:

 (1)

where: ni is the sample size, z(1-α) corresponds to the desired confidence level, p is the 
estimated proportion of an attribute that is present in the population (usually equal to 
50% as an estimative of p giving the maximum sample size), and e is the desired level 
of precision (the risk the researcher is predisposed to accept). According to the con-
text and the availability of customers and managers where this study was made some 
parameters were considered for n1, customers (z=1.65, p=0.5 and e=0.05); and for n2, 
managers (z=1.51, p=0.5 and e=0.05). The assigned values for z are different. They 
were selected for the availability and accessibility of information with customers and 
managers within the CS. The z value used for n2 was assigned due to information lim-
itations. A final sample of n1 = 273 customers and n2 = 230 managers were obtained 
through a simple random sampling technique.

 

4. Results

4.1. Managers Interviews 

The information collected in the managers’ interviews was analysed. Firstly, a set of 
PM assumptions (which can be seen as benefits) were identified: (i) PM processes 
generate opportunities for improvements; (ii) PM helps to know where the weak 
point of the worker potential is; (iii) PM helps managers to take decisions during 
the work; and (iv) PM helps to know the results of the tangible and intangible value 
creation. Secondly, it was possible to identify procedures or PMP which organiza-
tions can use to measure their performance in dynamic environments. These PMP 
were identified through a deep analysis considering qualitative research with affinity 
aggrupation of the propositions. PMP are explained below: 
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- PMP1. Holistic planning: It is important to generate a holistic planning 
with preventive actions considering changes in the environment for the pro-
cess of quantifying effectiveness and efficiency of action. In this case, it is 
not necessary to establish a detailed planning, but it is related with require-
ments’ management.

- PMP2. Indicator validation: it is related with the definition of key per-
formance indicators, based on the holistic planning (PMP1) to use in each 
dynamic and turbulent environment. The indicators should be calculated in 
real-time with continuous monitoring (see PMP4 use of technology tools).

- PMP3. Decision-making through assessment: it is oriented to generate 
a decision process to guarantee the service and product quality with short 
measuring times, based on previously validated performance indicators 
(PMP2).

- PMP4. Use of technology tools: the use modern tools to measure perfor-
mance (e.g., automatic measurements, real-time, or video monitoring), sup-
porting PMP3, PMP6 and PMP7.

- PMP5. Construction goals: based on holistic planning (PMP1), it is related 
with the establishment of employees’ challenges and project goals to support 
outcomes’ assessment. 

- PMP6. Results observation: it is related with measuring through a visual 
approach (i.e., visual management of the work progress focussing compar-
ing outcomes/results with construction goals (PM5) focussing on time to 
verify through the use of technology tools (PMP4) the activities carried out, 
the facts and, above all, analyse the activities that have yet to be done. 

- PMP7. Budget control: it is related with the establishment of a control pro-
cess, particularly if the work budget is big; also, to continuous analyse the 
cash flow and determine future scenarios. This includes to establish a proj-
ect-oriented payment process based on results observation (PM6). 

4.2. Survey Respondents’ Profile

General aspects from customers and managers were identified. On the one hand, 
customers have different professions (teachers, students, private employee, doctors, 
taxi drivers, lawyers, and others). They have interacted with the CS in the following 
areas, 28% through Housing Remodelling, 15% through Housing Construction, 8% 
through Professionals (architects, mechanical & engineering services, civil engineer-
ing, etc.), 8% through Design & Build and the rest in other areas. Thus, diverse 
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customers have interacted in diverse areas in the CS. On the other hand, managers 
have different positions in the company, 42% are managers, 19% are managers and 
architects, 10% are managers and civil engineers and the rest are owners and manag-
ers at the same time. In addition, in relation to the interaction areas in the CS, 7% in 
Design & Build, 7% in Housing Remodelling, 7% in Housing Construction and the 
rest in other areas.

Overall, 51% of customers are female while 80% of managers are male; 74% of cus-
tomers have graduate or postgraduate education compared with 92% of managers. 
Thus, managers seem to have more formal education. In relation with the variable of 
age, 52% of customers and 51% of managers are in the category of less than 35 years 
old and 28% of managers and 19% of customers are in the category of 35 - 45 years. 
Thus, customers and managers are relatively young. Finally, related to the experience 
in the CS, 62% of customers and 20% of managers have less than 2 years of experi-
ence in the CS and 36% of managers and 12% of customers have more than 10 years 
of experience. Therefore, there is little experience in customers and great experience 
with the managers surveyed in the CS.

4.3. Perceptions on Performance Measurements Propositions

A question was defined: “What is your perception about the importance of each PMP 
in dynamic and turbulent environments?” A Likert scale was used (ranging from 1, 
very low, to 10, very high, and 0 is “I do not know / I do not have an opinion”). Figure 
1 shows the results of customers and managers perceptions related to the each PMP.

Considering the three upper levels of the scale (8, 9 and 10) the ones with greater im-
portance, for PMP1, 78% of managers and 75% of customers consider important the 
integral analysis of the project before the implementation. Similarly, these results for 
PMP2 are 76% from managers and 67% from customers; for PMP3, the results are 80% 
from managers and 75% from customers; for PMP4, the results are 75% from manag-
ers and 70% from customers; for PMP5, the results are 85% from managers and 82% 
from customers; for PMP6, the results are 85% from managers 82% from customers; 
and for PMP7, the results are 85% from managers and 79% from customers.

Statistical tests of hypotheses to compare the results obtained by PMP from custom-
ers and managers within the CS were made. Being ordinary qualitative variables and 
being data oriented to knowing the perception, the U Mann Whitney test was applied 
as a non-parametric statistical test in two independent samples (from customers and 
managers) [18]. In addition, each PMP perception was compared between customers 
and managers, considering H0: the PMP importance level is not different between 
customers and managers; and H1: the PMP importance level is different between 
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customers and managers. Results suggest, based on the p-value calculated (p-value 
> α= 0.05 in all the cases) that the importance level perception of each PMP is not 
significantly different between managers and customers ( in all the cases the H0 was 
not rejected).

Figure 1. Survey Results on Perceptions of Performance Measurement Propositions

Table 1 shows a comparison between PMP from managers and customers by priority 
(i.e., highest average of importance). For managers, PMP7 budget control, PMP6 
results observation, and PMP5 construction goals, represent the three most important 
PMP. For customers, these are also the three most important PMP.
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Table 1. Perceptions from Managers and Customers of Performance Measurements 
Propositions

Managers Customers

Priority PMP Average Standard 
Deviation

Priority PMP Average Standard 
Deviation

1 PMP7 8.77 1.63 1 PMP5 8.63 1.77
2 PMP6 8.70 1.57 2 PMP6 8.62 1.73
3 PMP5 8.70 1.64 3 PMP7 8.44 2.05
4 PMP1 8.54 1.85 4 PMP3 8.25 2.05
5 PMP3 8.40 2.02 5 PMP4 7.95 2.34
6 PMP4 8.13 2.13 6 PMP2 7.73 2.55
7 PMP2 8.12 2.00 7 PMP1 5.18 3.47

5. Discussion and Conclusion

This work studied PMP in the CS of Ecuador, which can be considered a dynamic 
and turbulent environment due, amongst others, to the dual nature of products and 
services that these companies provide, and to the fact that each costumer may have 
different needs in terms of products and services required, resulting in a competitive 
sector project oriented. Based on the interviews with 12 managers of companies of 
the CS, seven PMP were defined. These perceptions were then evaluated through a 
survey of 273 customers and 230 managers to assess the level of importance of each 
PMP, based on each respondent perception. 

Overall, all seven PMP were rated as important, both by managers and customers. 
Statistical tests did not find significant differences between their responses. Never-
theless, PMP7 budget Control, PMP6 results observation, and PMP5 construction 
goals, represent the three PMP with highest average level of importance perception, 
and the majority of respondents assessed each PMP with a high rating on the Likert 
scale (8, 9 or 10); both by managers and customers. The focus on these PMP could 
help the firms to face dynamic environments [20]. Also, PMP5 construction goals 
(the establishment of employees’ challenges and goals to support outcomes’ assess-
ment) and PMP6 results observation (establish visual monitoring processes as im-
portant strategy to measure the performance in the CS) represent an eclectic approach 
to measure the performance in dynamic environments because use the common sense 
to evaluate it [21–23]. The use of technological tools (PMP4) should help to see 
in real-time results observation (PMP6) and support data based decision-making 
(PMP3) [24]. The PMP1 holistic planning and PMP2 indicator validation, establish 
the service quality requirements to be met and performance indicators to track them.
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One limitation of this work is related to the development of the instruments used 
(interviews and surveys). They were made in the context of Cuenca city in Ecuador 
and the Spanish translation, and its validation was made in the same context. The 
research identified seven PMP based on managers perceptions, but their relevance in 
other contexts needs more study.
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