
THE EMPIRICAL RESEARCH: FOUNDATIONS FOR THE CORRECT 
APPLICATION 

Roberto Andrés Alcívar Espín1, Juan David Alcívar Espín2 
1Escuela Politécnica Nacional (ECUADOR) 

2Universidad de Investigación de Tecnología Experimental Yachay (ECUADOR) 

Abstract 
Empirical research is a research type based on empirical evidence gained by the application of 
qualitative or quantitative methodology. Empirical research is the knowledge gained by experimentation 
or by the collection of first-hand data. It can add significant value to a study but can also make an 
investigation unreliable if misused. The purpose of this paper is to collect, review, and synthesise a 
relevant sample of literature on empirical research to determine and propose the foundations and an 
empirical framework for empirical research contributing to the correct application in science. This paper 
analyses relevant articles about empirical research primarily related to the methodology, 
conceptualisations, and steps to follow for its application in different research area. Also, this paper 
introduces several examples of empirical research that shown several methods and techniques currently 
in use. It is analysed how to start an empirical research, how to think in the research question, which 
techniques are used by the sample of scientific papers, how to think in the different levels of empirical 
research, methodology, methods and techniques. This investigation is valuable because it introduces 
an empirical research framework, present an illustrative example of research questions and discloses a 
sample of useful empirical research papers where other can consult for a better understanding. 
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1 INTRODUCTION  
Empirical research is a type of research based on observation and experience on a phenomenon. It is 
usually first-hand data and sometimes assisted by second-hand data such as a literature review. The 
data collected and observed are considered primary data, where the background theory that is used to 
back them up are considered secondary data. There have been an increased in the used of the empirical 
method on researches related to business and management since the 1980s. There is increased use 
of empirical research in operational management from 1986 to 1995, with a sudden rise from 1994 to 
1995 [1].  There are more than 150 empirical-research-based articles published in Production and 
Operations Management from the year 1992 to 2005, which shows an increase from 30 to 50 per cent 
[2]. Driven the change by the fact of empirical-based investigation, which relies on practice-based 
modelling is more valuable and realistic in contrast to previous research methods that focused more on 
abstract analytical techniques and theoretically mathematical models [3], [4], [5]. It is the time where 
people start to realise that the art of science and management is not only theoretical and mathematical 
but also concerns the behaviour of real people, as the decision process is influenced [4], [6].  

 
Figure 1. Generic research configuration. 
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For a better understanding of empirical research, it is crucial to analyse what is research, what is 
research methodology, and what is the research method. Research is a systematic process to solve a 
problem using information. The research methodology is the method for conducting research, and it is 
how to undertake a problem. The research method can include different research techniques, Fig. 1. 
The aim of research can be designated in many ways. In this research, it is taken as an illustration the 
goals of science to illustrate three kinds of research questions: (1) to describe, (2) to predict, (3) to 
explain. (1) The descriptive question involves making careful observations; this kind of studies answer 
the question of the patter ‘what’ ‘how’ ‘who’ ‘when’ ‘where’. (2) The predictive studies are causal studies; 
if an event will occur in a defined situation, this research answers the question ‘will’, for future events. 
(3) To explain determines the cause of a behaviour, try to establish correlations, what is going on and 
‘why’ is going on. As an example, in Table 1 it is presented three different types of research question 
under the same subject of study. Every research is conducted under a specific context and requires 
different analysis approaches. It is possible to have under the same subject of different research 
objectives, that requires different approaches, different research methodologies, different research 
methods and different research techniques to be solved. In Fig, 1, as an illustration, we can see the 
relationship in different levels between the research conducted, the research methodologies applied, 
research methods used, and the research techniques.  

Table 1. Examples of research questions. 

 Descriptive Predictive Explain 

Banana 

 

How are bananas 
prepared for 
shipping? 
How do bananas 
growth? 

How long will a banana 
last in the fridge? 
How long does it take 
to grow a banana tree? 

Why do bananas 
rot so fast? 
Why is the 
banana tree not 
producing? 

Empirical research can be addressed and studied by using two methods: quantitative and qualitative 
methods, Table 2. These methods are used in the collection of data and applied to analyse data 
quantitatively or qualitatively. In one hand, quantitative researchers employ statistical analysis, 
experiments, and measurements to answer the proposed research question, and in the other hand, 
qualitative researchers are more likely to use content analysis, interviews, and observations [7]. Each 
approach complements the other, provides valuable information, and is an indispensable part to better 
answer an empirical research question that cannot be solved in a laboratory [8]. 

1.1 Qualitative method 
This method of investigation requires the researcher to observe in depth the behaviour of an audience 
and collects the results in a descriptive form. This method receives complete answers of everyone in a 
study group to be later interpreted, analysing the relationship in the meaning of the responses, product 
of a determined ideology and culture. The purpose of this method is to describe the quality, for this 
reason, the collection of data is in a descriptive form rather than predictive, these serve to build a 
supporting theory for potential quantitative research [9]. Among the techniques used in qualitative 
research are the following:  One to one interview and focus group which are techniques used to find 
answers from an individual or a small group, an interviewer or moderator is needed. The observational 
method is a technique that gathers information by observing a target. A case study is a technique that 
analyses existing cases with parameters like the ones under investigation; it serves to gain real-life 
context in a topic [8]. 

1.2 Quantitative method  
This method of investigation requires the individuals of a group under study to give answers based on 
some alternatives previously established by the researcher. To apply this method, a relationship should 
exist between the elements of the problem, that can be represented by a mathematical model, linear, 
exponential, and so on. This relationship between the parts that make the issue should be clear enough 
to define it, establish boundary conditions, know how the problem arises, and detect what is the direction 
it is taking [9]. The purpose of this method is to quantify, so the collection of data in this method is in the 
form of measurements. Among the techniques used in quantitative research are the following: Surveys, 
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which are widely used as they consist of a closed set of easy questions to answer, they are used to 
collect significant amounts of data. Experimental, correlation, causal-comparative research are 
techniques used to find out the cause and effect when one or many variables become independent [8]. 

Table 2. Qualitative and quantitative method. 

 Qualitative method Quantitative method 

Characteristics Not exactly replicable  
Not grounded in statistics 
Information extracted from data 

Grounded in statistics 
Measure phenomena 
Analyses cause-effect 

Processes Inductive 
Recurrent 
Subjective analysis 
Not cyclic sequence 

Sequential 
Deductive 
Objective analysis 
Probative 

Results Wide range of information 
Many ways of interpretation 
Gives context to a research question 

Generalised form 
Precise 
Replicable 
Predictive 

Source: Adapted from [9] 

2 METHODOLOGY 
This paper presents empirical research under the subject “the empirical research: foundations for the 
correct application.” We can say that this is empirical research on empirical research. The methodology 
applied is qualitative. The method used is a review of secondary information mainly of scientific 
research. The remaining of the paper is divided into two sections. Section one shows the results of this 
research and section two the main conclusion and suggestion for future research. Section one is 
subdivided into four subsections. (1) A collection of examples of scientific papers that use in their title 
the phrase “empirical research methodology”. (2) A collection of examples of scientific papers that use 
in their title the phrase “empirical research”. (3) A tabular summary of the main empirical research 
characteristics of a sample of scientific papers. (4) A proposed empirical research framework based on 
the introduction and the collection of scientific papers.  

3 RESULTS 
It was conducted two samples of scientific documents based on two searches in Google Scholar. For 
the first one, it was used the phrase “empirical research methodology” in the title. For the second one 
the phrase “empirical research” in the title. Using a sample of scientific papers, it is conducted an 
analysis of the main characteristics of empirical research based on two key areas. (1) The purpose of 
the paper that can be obtained by the title, the aim, the objectives, or the research questions. (2) The 
empirical research methodology used in the construction of the scientific paper, mainly contained in the 
methodology, the methods, the tools and techniques or in the description of the process carried out to 
do the research. Finally, it is proposed an empirical research framework that can be used to guide future 
empirical research and to properly categorise the concepts of the research, methodology, method and 
technique. 

3.1 A sample of scientific papers on “empirical research methodology”  
By using an advanced search in google scholar, it is used the phrase “empirical research methodology” 
in the option “Find articles”. It is writing the research phase on the space next to “with the exact phrase”, 
and it is selected “in the title of the article”. The result generated eleven results. It is selected just the 
papers cited more than three times. A total of six articles meet the requirements as it is shown in Table 
3.  
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Table 3. Sample of scientific papers containing “empirical research methodology”. 

Author Title Cited 

S. Warren [10] Empirical challenges in organisational aesthetics research: toward 
a sensual methodology 

233 

N.V. Krishna Jasti, R. Kodali [11] A literature review of empirical research methodology in lean 
manufacturing 

98 

A. Varga [12] The spatial dimension of innovation and growth: empirical 
research methodology and policy analysis 

59 

G. Soni, R. Kodali [13] A critical review of empirical research methodology in supply 
chain management 

53 

J.R. Billings, K. Coxon, A. 
Alaszewski [14] 

Empirical research methodology for procare research: version 3 7 

N. McClaren [15] The methodology in empirical sales ethics research: 1980-2010 7 

3.2 A sample of scientific papers on “empirical research”  
In the second search, by using the exact phrase “empirical research” in the title, the result is 23,400 
documents. Then a more specific search is done. By using the range from the year 2010, the result is 
still very high, 11,300 documents. The research is specified more. By using the range from 2018, the 
result is 700 documents. From these papers, it is considered the documents cited at least 20 times. In 
total it is chosen nine papers as it is shown in Table 4.  

Table 4. Sample of scientific papers containing “empirical research” from 2018. 

Author Title Cited 

K.M. Taylor, S. Vachon [16] Empirical research on sustainable supply chains: IJPR’s contribution 
and research avenues 

11 

N. Henry, A. Powell [17] Technology-facilitated sexual violence: A literature review of empirical 
research 

43 

E. Dimant, G. Tosato [18] Causes and effects of corruption: what has past decade’s empirical 
research taught us? A survey 

55 

H. Runhaar, B. Wilk, A. 
Persson, C. Uittenbroek, C. 
Wamsler [19] 

Mainstreaming climate adaptation: taking stock about “what works” 
from empirical research worldwide 

26 

T. Ambreen, N. Ikram, M. 
Usman, M. Niazi [20] 

Empirical research in requirements engineering trends and 
opportunities 

20 

B.W. Wirtz, P. Daiser [21] A meta-analysis of empirical e-government research and its future 
research implications 

22 

L. Zhi-Guo, H. Cheng, W. 
Dong-Ming [22] 

Empirical research on the relationship between natural gas 
consumption and economic growth in Northeast Asia 

35 

M. Zhu, A. Sari, M.M. Lee 
[23] 

A systematic review of research methods and topics of the empirical 
MOOC literature (2014-2016) 

33 

A. Morantz [24] The elusive union safety effect: Toward a new empirical research 
agenda 

21 

3.3 Analysis of the different approaches used in the scientific papers 
By analysing the sample of literature on empirical research, it is presented in Table 5 the results of the 
analysis, containing the research purpose or research question and the method, technique used.  
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Table 5. Main characteristics of empirical research. 

 Research question / purpose Method / Technique 

[10] How do we take an aesthetic perspective on 
organisational life? 

Qualitative. Aesthetic research. Semi-structured 
biographical interview. Respondent-led photography. 
Aesthetic ethnography. 

[11] To review the existing literature on empirical 
research in lean manufacturing 

Review of research articles. Literature review. Review 
of 178 empirical research articles. Classification. 

[12] Provide a framework for empirical research on 
geographical growth 

Empirical modelling framework. Literature review. 

[13] To review the extant literature on empirical 
research in supply chain management 

Literature review. Comprehensive assessment. Paper 
review. 

[14] Describe how services work to provide integrated 
health and social care 

Qualitative-Quantitative. Multiple case study. 
Exploratory methods. Triangulation of data. 
Comparison. Replication logic 

[15] To fill the gap by assessing empirical research 
methodology used in sales ethics research 

Examine the research methodology. Comparison. 
Literature review. Identification of research. 

[16] Review empirical research on sustainable supply 
chain management published in the International 
Journal of production research 

Focus on empirical studies. Literature review. 

[17] Literature review of empirical research Collection of empirical articles. Review of the 
research literature. 

[18] Provide a reassessment and a comprehensive 
state-of-the-art survey 

Literature review. Discussion of antecedents and 
effects. Systematic categorisation.  

[19] To take empirical research analysis on climate 
change to assess current achievements 

Literature review. Qualitative coding. Descriptive 
statistics. 

[20] What is the state of the art in empirical studies of 
requirements engineering? 
What is the strength of empirical evidence in 
empirical requirement engineering literature? 

Mapping study. Systematic mapping. Synthesise 
empirical work — use of databases. 

[21] Identify the state and direction of quantitative 
empirical e-government research 

Quantitative database analysis. Literature review. 
Identifying the collection methods. Evaluation of 
research tendency. 

[22] To have a systemic empirical study and analysis 
on the relationship between natural gas 
consumption and economic growth 

Quantitative. Panel data model. Unit root test of panel 
data. Test of cointegration. Panel regression analysis. 

[23] To gain a deeper and more diverse understanding 
of the current MOOC phenomenon 

Data collection. Data analysis. Review of empirical 
studies. Data collection. Data analysis. 

[24] What do unions do in the safety and health 
arena? 

Literature review. 

3.4 An empirical research framework 
An empirical research framework is proposed based on all the information reviewed, included the 
introduction and the sample of literature presented in the results. In Fig. 2, it is presented the main 
subject as empirical research. It is divided into two research methodologies: quantitative research 
methodology and qualitative research methodology. For every research methodology, there are many 
research methods. Each research method contains one or more research techniques. 
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Figure 2. An empirical research framework. 

4 CONCLUSIONS 
Empirical research is one kind of research. The empirical research can use two different approaches or 
methodologies based on the nature of the data; these methodologies are quantitative and qualitative. 
The research methodology includes one or more research methods. Every research method is 
composed of one or more research techniques. In empirical research, we can use a combination of 
quantitative and qualitative methodology. The main element to conduct any research is to identify the 
research question of what is intended to do. For every subject, we can generate different research 
questions with different approaches, in this study we consider descriptive, predictive and explanatory 
research questions, but there are more kinds of research questions. The empirical research can be used 
to propose a new theory or to analyse existing theory based on empirical data. It is shown in the 
examples that empirical research is used in a great variety of research and areas of knowledge. Based 
on this research it is seen many opportunities to contribute to the development of new theory for the 
application of empirical research. Mainly it is needed to develop the different categories of the empirical 
research. It is seen in the examples that the ideas of methodology, method, and techniques are not well 
differentiated by the research community.  
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