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Abstract: The main intent of the article is to explore whether assumed research and development (R&D) product development key performance indicators (KPIs) are in 
relationship with a company’s performance, as well as to determine the impact of R&D product development KPIs to predicting company performance. The presented 
research was carried out on a sample of 196 manufacturing food companies in the Republic of Serbia. Statistical techniques of correlation and multiple regression analysis 
were applied. Results show that all analysed R&D product development KPIs have significant impact on company performance displayed by ROA, ROE and EBITDA margin. 
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1 INTRODUCTION   
 

Recently, the meaning and researching of corporate 
Research and Development (R&D) has notably expanded 
[1]. Enterprises have become very interested in studying 
out R&D. That is the outcome of competition and greater 
influence of economic performance measurement [2]. The 
primary purpose of R&D is to develop products that outsell 
existing market offerings or capture previously unknown 
market opportunities [3]. Corporate R&D has been 
evaluated as an important factor [4] of improving 
company's performance for the sustainable competitive 
advantage improving, or design and development of the 
new products, services, processes, new patterns of 
improvement of existing products [2]. Furthermore, a 
company’s internal experience of R&D leads to the 
development of company-specific knowledge, and it 
becomes more likely that the desired benefits of innovation 
could be achieved at minimal cost [5]. Additionally, 
company's performance needs to be measured. A large 
number of accounting-based financial indicators has been 
considered as a very important measure for assessment of 
the company's performance [6]. In this study, the used 
accounting-based indicators for appraisal of a company's 
performance are: Return On Assets (ROA), Return on 
Equity (ROE) and Earnings Before Interest, Taxes, 
Depreciation and Amortization (EBITDA) divided by total 
revenue (EBITDA margin) [7]. 

The subject of the research is R&D product 
development performance measurement with associated 
KPIs and performance of company. This paper proposes a 
conceptual model for investigating a relationship between 
the assumed R&D product development KPIs and 
company performance, as well as determining the effect of 
R&D product development KPIs to predicting company’s 
performances. The relationship between current R&D 
product development and company's performance can be 
better if management implements and uses better key 
performance indicators (KPIs) of R&D product 
development within the company. The effect of R&D 
product development on a company's performance will 
largely depend on the top management ability to establish 
effective and efficient KPIs for measuring and managing 
R&D product development [8]. The novelty in the research 
is reflected in the study of the significance of R&D product 
development KPIs that, so far, has not been sufficiently 
explored. 

This research is important for several reasons. The 
findings have practical implications for the managers of 
companies in the sense of formulating more desired 
scenario to enhance their R&D performance. In that way, 
such strategic steps lead to more innovative company, 
which is the key precondition for success. The theoretical 
contribution of the results is very valuable because it 
provides the comprehensive basis allowing additional 
testing of the similar or same topics. 

This work is organised in five sections: second section 
focuses on previous studies that highly motivated us for 
this work, third part gives the details of the paper 
methodology. Results and discussions are presented in part 
four. In addition, the fifth part contains the main 
conclusions and proposes direction for future empirical 
work. 
 
2 LITERATURE REVIEW   
 

In the light of the increasing demand for efficiency and 
effectiveness in a growing information-based environment, 
the ability to acquire and act on performance information 
is often viewed as a condition for business success [9]. 
System of performance measurement can be explained as 
one of the most interesting managerial innovations over the 
last few years, because it is an important organizational-
information link between strategic planning and 
operational control [10]. Performance measurement 
system is a system that expresses business strategies into 
desired output by integrating different business measures 
to set up how effectively a company obtains its goals [11]. 
Performance measurement represents the determination of 
the achievement of the set goals through the development 
of indicators and their connection with the goals and 
standards [12]. Therefore, key performance indicators 
(KPIs) show a way to realize dramatic performance 
improvements. KPIs determine measures of some 
particular parts of organizational performance that are 
critical to the current and future success of an enterprise 
[13-15]. KPIs have the advantage of measuring 
performance at stakeholders', projects and organisational 
level [16]. Outcomes of KPIs are the base for management 
and financial accounting reporting, such as mandatory, 
public reporting or internal reporting inside management 
structure[17]. 

The most important determinant of the company 
productivity is R&D.  For that reason, R&D performance 
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measurement is the basis of attention of R&D managers. 
Wide number of authors have investigated and pointed out 
different R&D measurements and determinants of R&D 
performance [18]. R&D is a challenge for any 
manufacturing company in order to achieve a sustainable 
competitive advantage. For this purpose, the question 
arises of the efficiency and productivity of the R&D 
conducted. The selection of relevant indicators and metrics 
to measure R&D performance is the first line of focus in 
the research flow of performance measurement [19]. 

Business theory and practice, for the last thirty years, 
has explored the extent of the KPIs product development 
impact on R&D in corporations. Therefore, proving the 
positive impact of R&D on company performance has been 
intensified [20-27]. According to the market or book values 
of the companies, it is possible to evaluate the economic 
performance. These values are related but targeted at 
different components. Market evaluation of a company is 
focused on the economic perspective of the company or the 
quality of management. Company book value is a realistic 
measure of a company's economic life. [28]. Many 
empirical studies have found that different indicators are 
used in measuring a company performance. The most 
common indicators for measuring a company 
performances are ROA and ROE [6, 29, 30]. Those are 
measures of financial performance of an entity, very 
important for investors. ROA is showing well the uses of 
company assets. Also, attention is put on accomplished 
profitability in context of using total assets of company. 
Final use of ROA number is to get a higher number because 
the company is earning more money on less investment 
[31]. ROE and EBITDA are very important in measuring a 
company's financial performance. ROE measures the 
ability of company management to generate profits and is 
calculated by dividing net income by share capital [32]. 
EBITDA is most commonly reported as a percentage of 
total company revenue and is intended to measure the 
company's operating profitability and cash flow for, above 
all, business owners and investors [33]. 

3 RESEARCH METHODOLOGY   
 

The population of this study consists of firms in the 
manufacturing food sector in Serbia. In 2016, 3192 
business entities were registered [34]. After the disposal of 
2413 micro enterprises from manufacturing food 
companies in the Republic of Serbia, the population 
consists of 779 business entities. Empirical study included 
a sample of 196 manufacturing food companies of the 
Republic of Serbia. This is a stratified proportional sample, 
as a type of random sample [35, 36]. Because of the 
relatively large and heterogeneous population, where it is 
not possible to determine each unit within the population, 
the sample is selected, with the population divided into 
strata, within which the monitoring units are selected. The 
selected feature that served as the basis for stratification is 
the size of the company. The questionnaire survey was 
realized in the period from January to March 2018. 
Questionnaire was sent to executive directors of the 
companies. The sample size in relation to population is 
0,25.  

The first two metrics are input metrics, while others 
are output metrics. The key measure of R&D is headcount. 

While the unit of production capacity is equipment in 
operations, in R&D, the unit of production capacity is 
people. People represent the best measure of R&D capacity 
[37]. Most manufacturing companies include this KPI. 
Reason for that is that often the biggest cost is employees 
and it is important for product  development. Reinvestment 
in R&D, i.e. how much the company will spend on R&D 
varies by type of industry, strategy of the company, and the 
competition and is measured by the percentage of sales 
[37]. The third metric is new product sales, which is 
calculated as a percentage of current year's sales of new 
products launched in the previous, most often, three years 
[37]. The production of patents, as a fourth metric, requires 
the patenting obligation to protect the invention in a timely 
manner [37]. The fifth metric is the launching of new 
products, which is closely related to the third metric, i.e. 
with revenues from sales of new products [37].  

Respondents rated the significance of R&D product 
development KPIs from 1 to 100. For easier interpretation, 
the results were converted to a percentage. Descriptive 
statistical analysis of R&D product development KPIs is 
displayed in Tab. 1. 
 

Table 1 Descriptive statistical analysis of R&D product development KPIs 

 
All R&D product development KPIs have roughly the 

same mean value, which means that companies give them 
approximately the same importance. Minimum value is 
approximately 0,1 while maximum value is approximately 
0,9. Based on the application of the scatterplot matrix, a 
lack of linear connectivity within R&D product 
development KPIs was found, i.e. R&D product 
development KPIs can be used as regressors in a linear 
regression model. 

In the case of the application of the standard multiple 
regression model used in this paper, all independent R&D 
product development KPIs are included in the model 
together, since the aim of the analysis is to examine the 
relation between the set of predictors (all independent 
variables) and dependent variable (performances of 
company). ROA, ROE and EBITDA margin, as indicators 
of the performance of the company, were selected because 
of their wide applicability in foreign and domestic 
research, and because they are yield indicators. Descriptive 
statistical analysis of company performances (continuous 
dependet variables) are displayed in Tab. 2. 

 
Table 2 Descriptive statistical analysis of company performances 
 N Min Max Mean Std.  Variance 

ROA 196 −,342 ,474 ,052 ,139 ,019 
ROE 196 −,321 ,531 ,084 ,141 ,020 

EBITDA 
margin 196 −,290 ,593 ,124 ,144 ,021 

 

 N Min Max Mean Std. Variance 
R&D 

headcount 196 ,10 ,98 ,538 ,217 ,048 

R&D 
spending 196 ,11 ,98 ,485 ,213 ,046 

New 
product 

sales 
196 ,10 ,96 ,523 ,215 ,047 

Patent 
production 196 ,14 ,97 ,591 ,220 ,048 

New 
product 
released 

196 ,10 ,97 ,482 ,224 ,050 
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Minimum values are approximately −0,3 while 
maximum values are approximately 0,5. The mean value 
of performance indicators of the company is 0,052, 0,084 
and 0,124, respectively [38]. Kolmogorov-Smirnov and 
Shapiro-Wilk's test were used for testing normality of 
distribution. If the amount of significance is greater than 
0,05, then the assumption of normality of distribution is 
confirmed [39]. In the analysed company performance 
indicators, the assumption of distribution normality is 
confirmed. 

Based on a comprehensive review of literature dealing 
with the issues and objectives of this study, there are two 
research hypotheses: 
H1: There is significant correlation between R&D product 

development KPIs and company performances. 
H2: Assumed R&D product development KPIs have a 

significant impact on company performances. 
Testing of the first hypothesis will be conducted using 

Pearson's correlation, while testing of the second 
hypothesis will be performed using standard multiple 
regression in the SPSS IBM statistical package, version 21. 

4 RESULTS AND DISCUSSION   
 

For investigation of a relationship between R&D 
product development KPIs and company performances 
(ROA, ROE, EBITDA margin) the Pearson linear 
correlation coefficient (r) will be used (see Tab. 3).  
 

Table 3 Correlation of R&D product development KPIs with company 
performances 

 ROA ROE EBITDA 
margin 

R&D 
headcount 

Pearson 
Correlation ,140 ,142* ,142* 

Significance ,051 ,047 ,047 

R&D spending 
Pearson 

Correlation ,177* ,165* ,152* 

Significance ,013 ,021 ,033 

New product 
sales 

Pearson 
Correlation ,326** ,325** ,320** 

Significance ,000 ,000 ,000 

Patent 
production 

Pearson 
Correlation ,300** ,294** ,285** 

Significance ,000 ,000 ,000 

New product 
released 

Pearson 
Correlation ,302** ,286** ,269** 

Significance ,000 ,000 ,000 
**Significant at the 0.01 level 
*Significant at the 0.05 level 

 
The correlation between R&D headcount and 

company performances is significant (p < 0,05) and 
slightly positive [40]. Small number of R&D headcounters 
is associated with low values of ROA, ROE and EBITDA 
margin. The correlation between R&D spending and 
company performances is significant (p < 0,05) and 
slightly positive. Small R&D spending is associated with 
low values of ROA, ROE and EBITDA margin. The 
correlation between new product sales and company 
performances is significant (p < 0,01) and medium 
positive. A high level of new product sales is associated 
with high values of ROA, ROE and EBITDA margin. The 
correlation between patent production and company 
performances is significant (p < 0,01) and medium 
positive. High level of patent production is associated with 

high values of ROA, ROE and EBITDA margin. The 
correlation between new product releases and company 
performances is significant (p < 0,01) and small to medium 
positive. The relatively high level of new product releases 
is associated with relatively high values of ROA, ROE and 
EBITDA margin. 

Given that three of five analysed R&D product 
development KPIs have a weak to medium positive 
correlation with company performances, it can be 
concluded that hypothesis H1: There is significant 
correlation between R&D product development KPIs and 
company performances, is accepted. 
 

Table 4 Model Summaryb 

 R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

ROA ,524a ,274 ,255 ,120 
ROE ,508a ,258 ,239 ,123 

EBITDA 
margin ,488a ,238 ,218 ,127 

a) Predictors: R&D headcount, R&D spending, new product sales, 
patent production, new product released 
b) Dependent variables: ROA, ROE, EBITDA margin 

 
Table 5 ANOVAa 

Model Sum of 
Squares df Mean 

Square F Sig. 

R
O

A
 Regression 1,042 5 ,208 14,362 ,000b 

Residual 2,758 190 ,015   
Total 3,800 195    

R
O

E Regression 1,005 5 ,201 13,234 ,000b 
Residual 2,884 190 ,015   

Total 3,889 195    

EB
IT

D
A

 
m

ar
gi

n Regression ,973 5 ,195 11,892 ,000b 

Residual 3,109 190 ,016   

Total 4,082 195    
a) Dependent variable: ROA, ROE, EBITDA margin 
b) Predictors: R&D headcount, R&D spending, new product sales, 
patent production, new product released 

 
Testing of the second research hypothesis was 

performed by using multiple regression. In the Model 
Summary table are displayed proportions of variance 
accounted for dependent variables (ROA, ROE, EBITDA 
margin) by the predictor variables (R&D headcount, R&D 
spending, new product sales, patent production, new 
product released). The predictor variables have explained 
27,4% variance of ROA (see R-square value in Tab. 4). The 
predictor variables have explained 25,8% variance of ROE. 
The predictor variables have explained 23,8% variance of 
EBITDA margin. 

The ANOVA table shows the results of testing the null 
hypothesis that R-square equals zero, i.e. that there is no 
linear dependence between the predictors and the 
dependent variables [41]. By looking at the dependent 
variables ROA, ROE and EBITDA margin, it can be seen 
that the significance level is less than 0,01 and the F 
statistics are 14,362, 13,234 and 11,892 respectively. 
Therefore, the null hypothesis is rejected. 

Standardized Beta coefficient between the predictor 
variables (R&D headcount, R&D spending, new product 
sales, patent production, new product released) and the 
dependent variables (ROA, ROE, EBITDA margin) is 
presented in Tab. 6. Tolerance values greater than 0,10 and 
variance inflation factor less than 10 [41] indicate that there 
is no multicollinearity problem. 
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It can be determined that new product released (0,288; 
0,271; 0,255) has the strongest impact on ROA, ROE and 
EBITDA margin, whereas the other R&D product 
development KPIs are weaker: patent production (0,273; 
0,265; 0,252), R&D spending (0,195; 0,181; 0,169), new 
product sales (0,160; 0,166; 0,167) and R&D headcount 
(0,134; 0,133; 0,130). Since the significance of all five 
KPIs is less than 0,05, it can be concluded that R&D 
product development KPIs have a significant impact on the 
ROA (t = 14,362, p < 0,05), ROE (t = 13,234, p < 0,05) and 
EBITDA margin (t = 11,892, p < 0,05), as dependent 
variables. Given that all predictors have a significant 
impact on dependent variables, it can be concluded that 
hypothesis H2: Assumed R&D product development KPIs 
have a significant impact on company performances, is 
accepted. 

 
Table 6 Coefficients of company’s performances (ROA, ROE, EBITDA margin) 

Model 

Standardized 
Coefficients t Sig. 

Collinearity 
Statistics 

Beta Toleran
ce VIF 

R
O

A
 

(Constant)  −6,651 ,000  −6,651 
R&D 

headcount ,134 2,090 ,038 ,134 2,090 

R&D 
spending ,195 3,093 ,002 ,195 3,093 

New product 
sales ,160 2,385 ,018 ,160 2,385 

Patent 
production ,273 4,275 ,000 ,273 4,275 

New product 
released ,288 4,529 ,000 ,288 4,529 

R
O

E 

(Constant)  −5,661 ,000  −5,661 
R&D 

headcount ,133 2,050 ,042 ,133 2,050 

R&D 
spending ,181 2,847 ,005 ,181 2,847 

New product 
sales ,166 2,443 ,015 ,166 2,443 

Patent 
production ,265 4,106 ,000 ,265 4,106 

New product 
released ,271 4,214 ,000 ,271 4,214 

EB
IT

D
A

 m
ar

gi
n 

(Constant)  −4,486 ,000  −4,486 
R&D 

headcount ,130 1,980 ,049 ,130 1,980 

R&D 
spending ,169 2,591 ,010 ,167 2,591 

New product 
sales ,167 2,449 ,015 ,169 2,449 

Patent 
production ,252 3,890 ,000 ,255 3,890 

New product 
released ,255 3,875 ,000 ,252 3,875 

 
5 CONCLUSIONS 
 

To respond to increased market demands and steady 
growth of technology, organizations must have R&D 
support with the purpose to keep step with technological 
change and achieve strong competitive positions [42]. 
Keeping in mind the constant information base for efficient 
R&D function, measuring the performance of R&D 
product development is becoming an important task for 
managers who require the achievement of high 
performance. 

This topic is essential for managers because it provides 
a good basis for benchmarking with other firms, Also, the 

knowledge of R&D product development KPIs creates the 
basis for setting a new target performance and improving 
the company's future performance. For academics it is 
important to provide a significant base for enabling further 
research into the same issues. 

The methodology proposed in this study is used to 
determine the importance of different R&D product 
development KPIs on performance of manufacturing food 
companies in Serbia. The results of this paper show that 
three R&D product development KPIs (new product sales, 
patent production and new product releases) have medium 
positive correlation related to ROA, ROE, EBITDA 
margin as company performances. Also, the results 
indicate a weak link between two R&D product 
development KPIs (R&D headcount and R&D spending) 
and company performance. All analysed R&D product 
development KPIs have a significant impact on company 
performances, but new product releases and patent 
production have the strongest. 

The limitations of this research are reflected in 
determining the significance of only selected R&D product 
development KPIs. Another limitation is reflected in the 
structure of respondents. Namely, respondents are general 
managers of companies, not R&D managers. In addition, 
there are other limiting factors, such as the type of industry 
and the size of firms whose influence was not observed in 
this research. In addition to the mentioned limitations, 
whose impact we will attempt to correct in future research, 
one of the recommendations is to examine the correlation 
and impact of selected R&D product development KPIs on 
performances of companies in the process at individual 
level, as well as at the level of  individual projects. 
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