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Abstract. Cloud BPM is a technology that utilizes Cloud computing offerings
for running a Business Process Management System (BPMS). Both technolo-
gies are of high interest to business and technology domains and it is understood
that the combination of both Business Process Management and Cloud com-
puting will result in a higher level of business efficiency. This research paper
uses both quantitative and qualitative analysis in order to have an in depth
details on the Cloud Business Process Management adoption rate and the
benefits it offers for end users. Since Cloud Business Process Management is a
new technology trend, we propose a standard Cloud Business Process Man-
agement model which focuses on business efficiency. We were able to identify
the reasons behind the lack of Cloud BPM adoption in the local market and
gathered sufficient evidence to prove that there is a relation between Cloud BPM
and business efficiency.

Keywords: Cloud computing - Business Process Management (BPM) - Cloud
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1 Introduction

Business Process Management (BPM) is a holistic management approach focused on
aligning organizational objectives and other aspects to continuously improve business
processes; i.e., is referred to as a “process improvement” process. The aim of Business
Process Management is to improve the business performance of an enterprise by
changing business operations to perform more effectively and efficiently. BPM as a
management discipline, has its origins in previous management disciplines such as
business process reengineering (BPR), as developed in the seminal works of Hammer
in the 1990s [1]. Organizations are continuously subjected to internal and external
challenges and threats; hence the ability to adapt to new opportunity and change in
business processes is mandatory to stand out among rivals. The core advantage of BPM
is to achieve efficiency by continuously improving business processes. BPM also helps
organizations in being customer oriented as this is one of the most demanding goals
and targets in achieving business goals. Furthermore, BPM plays a key role in product
and services improvement, quality and innovation.
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BPM is sometimes wrongly considered to be a means of software or application
only, while in fact it consists of multiple steps and functionality within the BPM life-
cycle; however a software or application is considered part of the BPM lifecycle which
also includes process design, system configuration, process enactment, and diagnosis
where analysis and monitoring tools, flow times, process bottlenecks, utilization are
used. The Business Process Management is part of the enactment phase which consists
of software suites used for process modeling, management, execution, and monitoring.
The main components of a BPMS as summarized in Fig. 1 are divided into:

e The Business Process Modeling component aims to create a process models and is
usually achieved by means of graphical notations.

e The Business Process Environment includes the components that trigger the initi-
ation of the process.

e The Business Process Model Repository is a space where models are saved.

e The Process Engine is the core where the process models are executed and acts as a
compiler in SW coordinating communication and interaction with service providers.

e Service Providers act as an Input/Output system and consists of computer systems
and humans who interact with the process engine.
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Fig. 1. BPMS components

According to Gartner [10], forty percent of Respondents with BPM Initiatives use
Cloud Computing to Support at Least ten percent of BPM Business Processes. BPM is
a proven technology with a paramount goal to improve business processes and a
transformation to be cloud based is a solution already offered by many BPM providers.
Cloud computing offers many advantages to the business and applications that have
moved to the cloud inherit many of its wide range advantages and drawbacks as well.
Cloud BPM is being implemented as PaaS or SaaS by most of the vendors. However,
researches in this field indicate that Cloud BPM can be implemented as IaaS cloud
offerings [2]. Furthermore most of the current vendors are offering Cloud BPM as a
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public cloud type of offering. On the other hand, according to the research by Han et al.
in [3], Cloud BPM can be offered in any of the cloud deployment models. Furthermore,
a combination that includes separating components of a BPM system between multiple
types and that is offered as a hybrid cloud is also suggested. BPM and Cloud inde-
pendent advantages are widely recognized among organizations however what’s
gaining attention more and more is the collective advantages of BMP in Cloud. The
economic value of a BPM in the cloud eliminates the need for an upfront capital
investment as it functions on a “Pay per use” model which decreases the overall cost of
the solution. With BPM in the cloud, organizations no longer need to worry about
scaling their system up or down and how this scaling might affect their systems since it
will be completely handled by their BPM-C Vendor upon request. Some other BPM-C
advantages include continuous operational efficiency improvement, high availability
and performance, increased revenue, decreased overall cost, competitive advantage and
many more. These benefits combined together will offer the organizations a dynamic
responsive IT infrastructure which can be continuously improved or adjusted in order
to meet the business needs and keep up with the rapid changes in the market.

In this research, we focus on the BPM being shifted to the cloud in order to address
the how successful this move can be for organizations in the local market. On the other
hand, we provide a detailed study of the current thoughts of this technology in terms of
advantages, drawbacks and adoption rates to assist current and future vendors offering
cloud based BPM systems adopt, innovate and change to satisfy markets need in this
context. The rest of the paper is organized as follows: Sect. 2 states the research
problem and its corresponding research questions highlighting the significance of this
research work. Section 3 summarizes the related research work. Section 4 summarizes
our research design and methodology and results. Section 5 concludes this work.

2 Research Questions

Addressing the concept, models, advantages and disadvantages of cloud BPM over non
Cloud based BPM are to be studied, proposed and tested furthermore. Also, the
adoption factor and adoption status according to both SMB and enterprises will be
extracted and analyzed to address to what extent it is acceptable and seen as an added
value to enhance and improve organizations business processes.

2.1 Research Questions

Our research question focuses on the analysis and justifications of the lack of Business
Process Management in the Cloud (BPM-C) adoption among local Enterprises and
SMEs and how cloud based BPM platforms can contribute to improve the efficiency of
an organization through modeling and standardizing core business processes. In this
research, we will be using a non-causal correlation methodology along with a cross
sectional study setting. A non-contrived methodology will also be used in order to
discuss rigorously our research question.
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In a nutshell, our main objectives are listed below:

Identify the differences between cloud based BPM and BPM.

Identify cloud BPM models and frameworks.

Understand if and how cloud BPM can enhance organizations’ efficiency.
Study the advantages and disadvantages of cloud BPM.

Analyze future trends relating to cloud BPM.

Analyze local adoption behavior compared to other regions.

3 Related Work in Cloud BPM

Whibley [4] discusses the business benefits of having a cloud BPM and how the BPM
will integrate with the cloud architecture. Moreover, he discusses the challenges and
how the future of cloud BPM will transform the delivery of business processes. The
author argues that the cloud adoption in packaged apps is on the rise but on the other
hand the adoption of BPM to cloud is slower because BPM applications do not have
the same features of packaged apps. Multiple concerns and weakness come to mind in
which the author did not discuss or mention. First, he mentions the BPM as a PaaS
while in reality BPM can also be offered and supported through multiple other service
models. A second concern includes the challenges besides data security, for example
unknown reliability of the Infrastructure which is provided by the cloud vendor and the
challenges of integrating the BPM system in house and legacy systems within an
organization. Moreover, there is the issue of computation vs. non computational
intensive activities that might lead into increasing the cost on the user side. It also
seems that the author relied on theoretical information and did not provide any sta-
tistical data to support his analysis. This short coming was somehow addressed in the
next research by Railton et al. [5]. Railton er al. performed a literature review and an
online survey on Cloud based BPM to propose the definition and concept of cloud
BPM, identify main benefits and drawbacks of cloud based BPM, its characteristics,
market trends and adoption rates.

Existing research work on cloud BPM [4-7] primarily focused on the definition,
characteristics, benefits, drawbacks and market trends. However, there was a small
focus on the adoption rates of Cloud BPM. Since cloud BPM inherits many of its
characteristics from cloud computing and the lack of literature studies that addresses
the adoption of Cloud BPM, analyzing papers on the adoption of Cloud computing [8,
9] is presumed to facilitate our goal of studying and analyzing Cloud BPM adoption.
Yeboah-Boateng et al. [8] evaluates the main factors and issues that are affecting the
adoption of Cloud Computing technologies within SMEs in developing economies.
Cloud adoption has recently increased however the interest in these kinds of services in
the developing economies is still slow and not up to the speed. Due to this, the
identification of enabling and constrain adoption features arises. Some of the main
enabling features are low cost, business continuity, enhanced communications and
scalability. On the other hand, some of the adoption constrains are security, uncon-
ventional internet connections and lack of trust for current systems.
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Moreover, some of the factors that influence the adoption of cloud computing
technologies are efficiency of cloud vendors, management support and trial periods.
A survey of cloud-computing adoption studies can be found in [8, 9] where a
noticeable part of the published research was conducted in well-developed countries. In
addition, existing studies [8, 9, 11] focus on the acceptance of services and deployment
models for cloud computing while disregarding the factors that drive adoption.

4 Research Methodology and Analysis

In this research, we used a mixed research method that includes both qualitative and
quantitative methods. The qualitative method will aim to gather in-depth information and
understanding on Cloud BPM and its impact on business process efficiency. On the other
hand, the quantitative method will gather statistical information which will help us
analyze the information gathered. Furthermore, the findings, relationships and assump-
tions will be studied and tested using hypotheses testing. We also study the relationship
between Cloud BPM and Business Efficiency. For that we will be using a Non-Causal
investigation type. This type will be used to study, analyze and answer the correlation
between Cloud BPM and Business Efficiency. In order to achieve and accurate result, the
study will be conducted on real life Cloud BPM systems that are currently running in
local SMEs or Enterprises. This Non-Contrived study will consist of multiple interviews,
surveys from different personnel in the BPM area and an analysis of archival data. A cross
sectional methodology will be used where all the data will be collected at a certain point
in time. In order to get an unbiased data sample, the unit of analysis for this research will
be a mixture of individuals, groups, divisions and industries.

The target population for this research is divided in to three sections. The first are
BPM providers and users, second are cloud providers and users and finally the third are
cloud BPM providers and users. The reason behind targeting Cloud and BPM providers
is in hopes of finding difficulties with providing Cloud BPM since they do not offer this
kind of service and they will have an unbiased opinion about it. With respect to the
above target population, the sampling frame will consist of the following: Local
Enterprises such as IBM, Oracle, Microsoft, EMC; Telecommunications and Banking
industries; and Government hospitals and local IT SMEs. The following sample units
will be derived out of the above sampling frame: 30 samples from Enterprises, 30
samples from Telecommunications industry, 30 Samples from the banking industry and
30 samples from local IT SMBs and SMEs. We have chosen the probability sampling
technique with multi-stage sampling consisting of two stages. The sampling method-
ology will start by randomly selecting two to three samples from the sampling frame
and assigning them into clusters. Once this is done, we will again randomly select
multiple clusters in order to acquire twenty to thirty samples from each selected cluster.

In order to have accurate measurements, survey and interview questions will be
worded to focus on the Cloud BPM attributes that relate to the hypotheses and research
questions. Mainly the questions and interviews will focus on the areas of adoption and
business efficiency attributes with regards to Cloud BPM. After a successful literature
review we concluded that the following will be the main Cloud BPM attributes that we will
focus on: Adoption, Implementation, Flexibility, Reliability, Security, and Functionality.
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The survey will consist of two to three questions on each of the above attributes and
the style of the questions will contain a mixture of “Closed Questions” that will be
answered using the Likert Scale, Multiple Choice, Tick Box, and Open Questions.
Since reliability and accuracy of the collected data are of high importance to this
research, part of the questions will concentrate on collecting the personal information
of the respondents. This will assist us at a later point by measure the respondent’s
involvement in the Cloud BPM area. Also, hypotheses based on the literature review
and the studies conducted on Cloud Business Process Management were analyzed.

4.1 Data Collection and Sampling

An online survey was used to collect data that addresses our research framework
attributes with at least two questions per attribute. Furthermore, we conducted inter-
views with Cloud BPM vendors. The questions are a combination of knowledge,
background, experience, opinion and feeling questions. The selection of our targeted
respondents was carefully done by selecting local organizations that can be but in two
classifications as shown in Tables 1 and 2.

Table 1. Sample classification based on company size.

Row variable | Cloud BPM | No cloud-BPM | Total
Enterprise 84 24 108
SMB 57 15 72
Total 141 39 180

Table 2. Sample classification based on adoption of cloud computing and adoption of
Cloud BPM.

Row variable Cloud BPM | No cloud-BPM | Total
Have cloud computing 138 15 153
Don’t have cloud computing | 3 24 27
Total 141 39 180

4.2 Research Analysis and Results
Some interesting results from our data analysis included the following;

¢ Cloud computing characteristics and adoption behavior effect cloud BPM: As
expected Cloud BPM would inherit many characteristics and adoption factors from
Cloud computing as the framework depends on including cloud computing as a key
enabler to our suggested framework. 65 % of our respondents indicate that PaaS is
the most deployed cloud computing delivery model, while 70 % indicated that PaaS
is the most deployed Cloud BPM model. Furthermore, hybrid deployment model is
the highest adopted model among private and public models with 42 % in com-
panies that have Cloud Computing solutions, and 41 % among companies that have
Cloud BPM implementations.
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Company size effect on Cloud BPM adoption: Respondents from both enterprises
and SMBs would have the same interest in deploying Cloud BPM.

Cloud BPM key advantages: We included six questions to uncover and validate
key advantages and adoption enablers in our framework; five of the questions are
Likert scale based while one allows the respondents to choose the 4 most important
advantages among 10. Some results included:

95 % agreed that Cloud BPM would enhance the efficiency of organization
utilizing it, which indicates that organizations would more likely adopt
Cloud BPM to achieve their overall goal of process improvement.

More than 95 % agreed that applying BPM in a cloud based approach would
provide higher uptime and lower downtime. This could be due to the fact that
one of the main Cloud Computing characteristics is availability of the service
anywhere and anytime through means of network access and is built and con-
structed with this key feature in mind.

Almost all of the respondents agreed to the potential acceleration of cloud BPM
adoption among local organizations.

The majority of the respondents with a proportion of more than 95 % agreed that
Cloud BPM can support both simple and complex business processes, hence can
replace the traditional BPM.

All of the respondents agreed that Cloud BPM is considered flexible and can
scale up and down. This can be a consequence of inheriting this key feature from
cloud computing offerings which support scaling the resources as needed by the
underlying applications.

[

quicker time to market (38.33%)

I Increase process and business... (91.67%) lower startup costs (70%)
reduced CAPEX (11.67%) M higher ROI (13.33%)
¥ reduced TCO (8.33%) increased business agility (48.33%)

I elasticity of service (40%) I scalability of service (55%)

better process collaboration (21.67%) Other (0%)

Fig. 2. A pie chart depicting the different perceived advantages of cloud BPM.
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e Perceived Advantages of cloud BPM: To analyze the advantages, a question
offered the respondents to choose the most four important advantages of adopting a
Cloud based BPM among a total of ten advantages extracted from our literature
review. Figure 2 describes the respondents’ answers. Increase process and business
efficiencies was the highest selected advantages with a percentage of 91.7 %, while
the second highly selected advantage was lower startup costs with almost two third
of the respondents.

e Also, almost half of the organizations indicated that lower startup costs and
increased business agility were evident advantages of cloud BPM.

¢ Cloud Based BPM vs. On Premise Solution: The last set of charts gathered
information on the Advantages and Disadvantages of Cloud BPM. Most of the
respondents consider the security is the main disadvantage of a Cloud BPM even
though most of them don’t consider it a show stopper if implemented correctly with
the proper Cloud Models. As for the advantages of a Cloud BPM, the two options
that received the most selection and stand out are the “Increase process and business
efficiency” and “Lower startup cost” as depicted in Fig. 3.

What are the main Dr: and di for an organizati What are the main for an ization to choose a cloud
not to choose a cloud based BPM solution over an on premise solution? based BPM solution over an on premise solution? (Please tick a
(please select a MAX of three) maximum of four reasons only.)

# of times chosen

T T T T 1
0 20 40 60 8 150 200 250 300

Fig. 3. Charts comparing cloud based BPM and on premise solutions.

Also, hypotheses based on the literature review and the data collected on Cloud
Business Process Management were analyzed and associated conclusions were derived
as shown below:

H;: The majority of local organizations are using Platform as a service (PaaS) as their
main Cloud BPM service model rather than (laaS, SaaS) service models.

Conclusion 1: At 95 % confidence level, using a single population hypothesis t-test,
there was sufficient evidence to conclude that the majority of local organizations are
using Platform as a service (PaaS) as their main Cloud BPM service model rather than
(TaaS, SaaS) service models.

H,: The majority of local organizations use Hybrid Cloud model for their Cloud BPM
deployments compared to the international adoption rate of the same model.
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Conclusion 2: At 95 % confidence level, using a single population hypothesis t-test,
there was sufficient evidence to say that the majority of local organizations are using
Hybrid Cloud model for their Cloud BPM deployments compared to the international
adoption rate of the same model (58 %).

Hj: There is a relation between company size and the adoption behavior of
Cloud BPM. Local Enterprises are more interested in deploying Cloud BPM Services
compared to Local SMBs.

Conclusion 3: Using a Chi-Square Test Statistic for dependency, we failed to reject the
Null Hypothesis and conclude that we do not reject HO and conclude that there is no
sufficient evidence that the two proportions are different at o = 0.05, hence “Company
size” and the “Adoption rate of Cloud based BPM” are independent.

5 Conclusions

Our Cloud BPM research is considered the first of its kind in the local market that
provides insightful information on the lack of Cloud BPM adoption reasons and the
relationship between Cloud BPM and business efficiency according to the local market.
Furthermore, our survey results provide statistical information on the current state and
market maturity level when it comes to Cloud BPM. Other studies conducted on
Cloud BPM do not apply to the local market due to the difference in the IT maturity
level between the two regions. Moreover, previous researches focus mainly on the
technical aspect of cloud models and BPM components. Concisely, we were able to
identify the reasons behind the lack of Cloud BPM adoption in the local market and
gathered sufficient evidence to prove that there is a relation between Cloud BPM and
business efficiency. We were also able to identify the advantages and disadvantages of
Cloud BPM according to the local market.

Moreover, we identified the most commonly used Cloud BPM components.
Extended hypothesis testing and inferential regression analysis will be provided in an
extended version of this work.
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