
International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878 (Online), Volume-9 Issue-2, July 2020 

 

858 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B3926079220/2020©BEIESP 
DOI:10.35940/ijrte.B3926.079220 
Journal Website: www.ijrte.org 
 

 
Abstract: Behavior Driven Development (BDD) is a software 

development process that combines the general techniques and 
principles of Test Driven Development (TDD) with ideas from 
Domain Driven Design (DDD) and Object Oriented (OO) analysis. 
It describes a cycle of interactions with well-defined outputs, 
resulting in the deliverable, tested working software. Today, BDD 
has evolved into an established agile practice. However, compared 
to other agile methodology frameworks, such as Scrum and 
Kanban, BDD is a relatively new. Thus, available resources 
explaining BDD is still limited and the BDD approach is still 
under development. Based on this observation, this literature 
review aims to provide the key of success as well as the challenge 
that lies on the implementation process of BDD in IT Project. We 
identified 3 success factors and 5 challenges. The success factors 
are focusing in product value, having a thorough system behavior 
definition, and using the right BDD supporting tools. Meanwhile, 
the most challenging part are the difficulties in writing BDD 
scenario and automating the test case to maintain the system 
quality. 

Keywords: Behavior Driven Development, BDD, IT Project, IT 
Software 

I. INTRODUCTION 

Behavior Driven Development (BDD) was originally 
developed by Dan North to deal with the problems in Test 
Driven Development (TDD) and Acceptance Test Driven 
Development (ATDD) [1]. By using TDD and ATDD, the 
stakeholders’ requirements are presented in form of test cases 

and all test cases are automated [2]. However, both TDD and 
ATDD approach doesn’t tell the developer about why a user 

story is created and where to start writing a test, so developers 
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tend to confuse about the test they should make. One 
common pitfall in implementing TDD and ATDD are the 
developers are focused on verifying the state of the product 
rather than the product’s expected behavior and the test cases 

are hard to maintain because it is written in plain programing 
language [3]. The main goal of BDD is to get an executable 
behavior of a system. BDD approach incorporates aspects of 
requirements analysis, requirements documentation and 
communication, and automated acceptance testing. BDD is 
generally regarded as the evolution of TDD and ATDD; one 
of the improved aspects in BDD is the acceptance tests are 
clearly written and easily understandable. The behavior of a 
system is defined in a domain-specific language; a common 
language that reduces ambiguities and misunderstandings. 
This is further enhanced by including terms from the business 
domain in the domain-specific language that helps 
stakeholders to specify their tests. There are various 
framework supporting BDD, such as Cucumber and JBehave 
which can create abstraction of ubiquitous language to the 
test written in one programming language. The BDD 
approach in IT Project helps defining the desired business 
outcomes as behavior in ubiquitous language of DDD 
(Domain Driven Design) language. By doing so, the whole 
project teams are able to understand what are the business 
and technical challenge they might encounter. Basically, with 
BDD you focus on getting a clear understanding of the 
software behavior you are aiming for by communicating with 
stakeholders. Developers keep their focus on why a code 
should be created instead of putting too much emphasis on 
technical details. By implementing BDD, the team will have 
strong collaboration and high project visibility. The delivered 
software will meets all the predefined business behavior, 
hence will meet the user’s expectation. The DDD ubiquitos 
language will help increasing the understanding and code 
readability for further software development and 
enhancement. The BDD scenario is written in Fig. 1. The 
scenario must follow the given-when-then template in BDD. 
Fig. 2 shows the translated scenario into integration/unit test 
in specific programming language. The method name has to 
follow the scenario, which increase code readability and 
maintainability in the development process. According to 
Carvalho et al., BDD is a specification technique that 
automatically verify all functional requirements by source 
code, using the connection of textual description of system 
behaviors as requirements and automated tests [4], [5].  
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Carvalho et al. stated that BDD allows reducing the risks 
and effort in implementing a system’s specification by 

automated test of accepted system behavior in the ‘then’ 

clause, hence preventing the project to fall into the Boehm's 
cost of change curve, where the cost of change in a project 
increases through the time exponentially. Diepenbeck et al. 
stated the same thing about the highly coupled valuable link 
between the specification and the implementation of system 
behavior into automated test in BDD [6].  

During the design and development process, the scenarios 
are ported step by step to executable tests. Compared to other 
agile methodology frameworks, such as Scrum (1993) [7] 
and Kanban (1940) [8], BDD is a relatively new (2006) [1]. 
Thus, available resources explaining BDD is still limited and 
the BDD approach is still under development [3]. Based on 
this observation, this literature review aims to provide the key 
of success and challenges in implementing BDD in IT 
Project. 

 

Fig. 1. BDD scenario example 

 

Fig. 2. BDD test case implementation example 

This literature review is organized as follows. Section 2 
states the research methodology. The results are presented in 
section 3. Section 4 ends this paper with a conclusion and 
discussion. 

II.  RESEARCH METHODOLOGY 

This literature review focused on answering these 
questions about BDD approach in IT projects (a) what are the 
success factor in implementing BDD in an IT project and (b) 
what challenges have been reported in implementing BDD. 
The keyword derived from the research question is 
("behavior driven development" OR "behavioral driven 

development") AND (challenges OR project OR problem 

OR success OR criteria). The keyword is executed on the 
ScienceDirect, Springer, and IEEE English journal literature 
databases. The research stage is conducted by two reviewer, 
which is sequentially delivered in Fig. 3 based on Vallon et 
al. [9]. The research stage began with searching all English 
literatures based on defined keyword between 2013 and 
2019, abstract analysis, and full text analysis. 

 
Fig. 3. Research steps 

Error! Reference source not found.Study Quality 
Assessment Criteria 

Criteria Question 

1 Does the study focus on BDD? 

2 Does the study implement the BDD principle 
in the IT project? 

3 Does the study mention the success factors in 
implementing BDD? 

4 Does the study mention the 
challenges/problem in implementing BDD? 

Error! Reference source not found.Study Quality 
Assessment Criteria 

Literature Database Number 

Springer 12 

ScienceDirect 7 

IEEE 1 

III. RESULT AND DISCCUSION 

The answer for the research questions the success factors 
and challenges is presented in this section. 

A. Success Factors 

1) Focus on delivering valuable product 
Melo et al. benefits from using the BDD point of view on the 
product behavior based on its value [10], [11]. Their 
customers became more satisfied with the frequent deliveries 
of valuable product which meet the market’s need and the 
product owner will get fast feedback from the market using 
real-time survey results. 

2) Define the product behavior thoroughly with examples 
According to Zayan et al., examples are commonly used in 
software engineering testing process. Test cases should 
contain examples of what the software should do which is 
align with BDD scenario [12]. Palla et al. stated that a 
well-defined scenario will increase the development’s pace 

because everyone in the team will have the same level of 
knowledge of the product they are developing. Therefore, 
asking questions focused on the behavior of the platform 
before and during the development stages, to avoid or at least 
reduce misunderstandings between stakeholders [13]. 
Alberola et al. also mentioned that an enterprise system needs 
methodologies that are appropriately defined to catch all the 
requirements for the design of systems, from the global 
system’s purposes to the specification of the behavior of each 
individual entity [14]. 
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3) Use supporting tools for development and testing 
To derive executable test cases from DSL scenario, every 
step should be mapped into an executable test step [15]. 
Converting the scenario manually will need resource and 
time. The BDD project should use Cucumber or JBehave, to 
define acceptance tests [16], [17]. Development and testing 
tools helped experts in Australian project-AURIN to express 
workflows in a verbose, yet friendly language, and at the 
same time produce definitions that can be directly deployed 
into the toolbox composition and testing engine [18]. 

B. Challenges 

1) The BDD’s Domain Specific Language is difficult 
Many Product Owners of some project are reported find 
difficulties to write the DSL scenario [10], [11].  

Therefore, the development cycle could be delayed due to 
unclear specification by the stakeholders or Product Owner. 
Clear and concise scenario has the advantage of removing 
unnecessary technical gap and minimize amount of 
scenario-to-code mapping [19]. 

2) The DSL helps designing good behavior as acceptance 
criteria, but not high-quality code 

The Product manager studied by Pyshkin et al. have problem 
in the code quality. Bad code quality leads to poor 
maintainability, although the acceptance test stories in BDD 
is written as narratives which bridge the product knowledge 
between the business and development team [20]. 

3) All DSL scenario as test case must be able to run 
automatically 

Arcaini et al. stated that the BDD scenarios may be thought as 
use cases that drive the development and the development 
process should not be stopped until all the scenarios are 
executed without failures [21]. Lubke et al. and Willuweit et 
al. challenge the BDD team to make the product delivery 
seamless and can be done anytime which means all test 
scenarios should be run automatically [22], [23]. Meanwhile, 
having a team with such a high skill in automated testing is 
not easy [16] and manual tester should get an automation 
training [11].  

4) The DSL scenario have to be documented carefully 
The stakeholders must generate a set of behavior 
specifications that describes the whole system [24]. 
Meanwhile, different stakeholder will have varying product 
values [25]. Documented scenario will help the product 
owner and stakeholder to track the evolving value in a 
running project [16]. 

5) System integration testing should not be ignored 
Watanabe et al. reported a failed project prototype using 
BDD [26]. Although all system’s behavior is defined 

thoroughly, it did not guarantee that the webpage itself is 
covered against accessibility errors. The test cases only cover 
the functionality specified in them, which means unexpected 
behaviors of user also need to be defined. We have identified 
3 success factors and 5 challenges in implementing BDD 
method. There are 9 papers that define the success factors. 
The success factors focus in defining the system behavior 
correctly and use the supporting tools as well as frameworks 
to help the development cycle with BDD. Meanwhile, there 
are 11 papers give us lists of challenges in implementing 
BDD in project. It means that it is not easy to adopt BDD, 
especially in automating the test and writing the BDD 

scenario. The automated test in BDD enforce the 
development team to have highly skilled software testing 
engineer. Also, the new BDD scenario idea for describing the 
system behavior with example makes it difficult for product 
owners and/or business analysts to define it clear and concise. 
Yet, once it is defined correctly, the development cycle’s 

pace can be increased while maintaining the system quality 
with the automated testing. 

IV. CONCLUSION AND FUTURE WORK 

We presented a systematic literature review of 
implementing BDD in IT project. We analyzed 20 papers 
from 3 literature database since 2013, presenting success 
factors and challenges, which we summarized into 3 and 5 
points respectively. The successful BDD implementation can 
be achieved if the product owner focus on the product value, 
the system quality is maintained in behavior scenario, and the 
supporting tools in the development cycle is correctly used. 
However, defining the system behavior correctly in form of 
BDD scenario is not easy and the development team should 
be able to automate all the test with the supporting testing 
tools. Also, the code quality, the scenario changes, and 
system integration testing should not be forgotten. Future 
works in this BDD research area could be done in exploring 
methods to overcome the challenges in implementing BDD. 
This can be useful for product owner and development team 
to design valuable and high-quality product. 
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