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Abstract: Based on the analysis of the common limitations of business process management (BPM)
methodologies and the requirements of small and medium sized-enterprises (SMEs), the importance of

a “performance construct” of BPM methodologies is identified, a six-phase performance-driven BPM
methodology for the production and operation processes of Chinese SMEs is developed. A case study
on the process management of a medium-sized enterprise shows a successful example of running the

methodology.
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0 INTRODUCTION

Many companies today have come to realize that business
process management (BPM) is an effective and comprehensive
means to improve the performance of business processes'!. BPM
is a customer-focused approach. It stresses systematic analysis,
optimization, control, measurement, and management of all com-
pany processes to improve the company performance through
cross-functional teamwork and employee empowerment. BPM is
a broad term that covers a vast array of different organizational
strategies from incremental continuous improvement (CI) to the
radical reengineering of the business processes, characterized by
business process reengineering (BPR). However, there is a grow-
ing body of evidence that indicates that neither of these ap-
proaches offers a high degree of success. Part of the reason is the
lack of an operable methodology to navigate the implementation.

A review of the literature would find significant amount of
business process management methodologies have been proposed.
For example, Kettinger, et all, proposed a 6 stage BPR method-
ology, Povey® proposed a 14 step “best practice BPI methodol-
ogy”, Melnyk, et al’l, proposed a 11 step value-driven process
management process, Elzinga, et al’®}, proposed a 6 step business
process management methodology, Harrington'® proposed a
“process breakthrough methodology”, Davenport!” proposed a
“process innovation methodology”, etc. But an analysis of these
methodologies suggests that most of them pursue a similar path
and exhibit commonalities in key areas. Almost all of the above
methodologies are non systematic. Their emphasis stresses hands
on experience and case studies rather than comprebensive re-
search. The limitations of existing methodologies can be summa-
rized as follows!®1%,

(1) Exclusion of a performance measurement. Most of the
methodologies stop at the implementation phase. Managers don’t
know whether, and to what extent, the new processes are better
than the old ones.

(2) “Universal” nature. It is extremely difficult, if not impos-
sible, to produce a general methodology for all kinds of processes
in all kinds of companies. But many proposed methodologies do
just that. They are nothing more than general guidelines attempt-
ing to cover the needs of all organizations.

(3) Specialists-oriented. Many methodologies are special-
ists-driven. However, the people who want to carry out BPM in

* This project is supported by National Natural Science Foundation of
China(No.70071029) and Provincial Science and Technology Plan of Zhe-
jiang, China (N0.011106241). Received August 26, 2003; received in re-
vised form June 15, 2004; accepted June 23, 2004

their company are the true customers.

(4) Large-company-oriented. Methodologies today assume a
large company setting with large-scale resources dedicated to
bringing about large-scale reengineering changes.

This paper, then, proposes a performance-driven BPM meth-
odology with focus on the production and operation processes of
small and medium sized-enterprises (SMEs). This new focus will
alleviate many of the aforementioned limitations.

1 CHARACTERISTICS OF SMES WITH THE NEW
METHODOLOGY

1.1 Characteristics of SMEs

There are special characteristics in production and operation
processes of Chinese SMEs which may result in some problems at
least in the following five different areas when a traditional BPM
is applied to SMEs.

(1) Management perspective. There are both supportive and
unsupportive management practices for BPM implementation.
Management practices which support the application of BPM
include short management radius, high cohesion, timely deci-
sion-making, rapid implementation of decisions and change in the
enterprise, etc. The practices that do not support BPM are unsci-
entific management method, nonstandard management system,
randomicity in everyday management issues, etc. These unsup-
portive management practices prevent the acceptance and imple-
mentation of BPM in SMEs,

(2) Organizational structure perspective. Organizational grids
of SME:s are generally simple, and with less administrative levels.
Therefore, managers can carry out their daily activities with fewer
interruption which makes the BPM implementation more conven-
ient"!. However, the unstable department relations and ambigu-
ous division of power in SMEs are negative to the implementation
of BPM.

(3) Leadership perspective. The leaders of SMEs usually
keep absolute control of the enterprise!'”. That means leaders
usually reject any change that endanger their sovereignty. But this
sovereignty is a huge power support needed to propel the imple-
mentation of BPM.

(4) Resource perspective. SMEs cannot afford a large number
of people, on a full-time basis, to work on a BPM project. It
would hinder the SME’s ability to operate. Therefore a consultant
is needed. However, a large consultancy fee can also be a great
burden for SMEs. Added to a consultant’s fee is IT fees. BPM
projects usually use advanced IT to facilitate optimization and
improvement of business process. These huge IT fees are usually
difficult for many of the SMEs,

(5) BPM result perspective. Compared to large enterprises,
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SMEs usually seek more short term profits than long term profits.
However, there are some long term profit expectations. Therefore,
the new methodology will need to balance short-term and
long-term profit objectives'”.

All of these limitations and problems show that current BPM
methodologies are not suitable for SMEs. SMEs need a different
specially designed BPM methodology.

1.2 Suggested BPM methodology

A review and study of the literatures of business process
management methodologies along with the above analysis of
characteristics of SMEs suggests that a BPM methedology for SME
should be as follows.

(1) Pursue practicability and maneuverability. Be developed for
managers and people who want to carry out BPM projects
themselves in their company.

(2) Emphasize the importance of performance measurement.
The methodology, on one hand, should embody enterprise’s strategy
(through performance measures) to “do the right thing”, and on the
other hand, to monitor and control (through feedback) the business
processes.

(3) Balance short term and long term rewards of a project.

(4) Be supported by an integrated software support system that
can npavigate the BPM project implementation and provide
necessary tools.

1.3 Why performance-driven

Enterprises change their business processes for survival and
sustaining competitiveness. A firm not only needs to satisfy their
customers, but also needs to satisfy their sharcholders, their
employees, government and the society. Excellent performance is a
synthetical embodiment by all customers and stakeholders. In this
new proposed methodology, “performance-driven” is emphasized
for the following reasons.

(1) BPM is defined as “a structured approach to performance
improvement™"*! and an “initiative to improve and (re)design busin-
ess processes to achieve competitive advantage in performance” ',
Therefore, pursuing performance is the purpose of BPM and the
mission of a BPM program.

(2) Performance is the ultimate driver for BPM. Armistead, et
al, argues that the drivers for adopting BPM are: globalization;
technology change; regulation; the action of stakeholders; and the
eroding of business boundaries"®. A common core thought
underlying these drivers is that the organization’s ability to attract
and maintain excellent performance is threatened. This threat,
therefore, motivates the enterprises to take steps to insure excellent
performance.

(3) BPM should be aligned with strategy consensus. Business
process performance measures are an effective medium to translate
enterprise strategy into process actions.

(4) Failing to recognize the importance of performance
measurement is a main reason for the high failure rate of BPR
project.

2 PERFORMANCE-DRIVEN BPM METHODOL-
OGY

In general, the tasks such as mapping, analyzing, redesign, and
implementing are included in BPM methodologies. In the proposed
performance-driven methodology, three new tasks with concerns of
performance measurement are added. They are as follows: ©
Stakeholder expectation and enterprise strategy which are trans-
lated into a set of detailed performance measures and their target
values(tasks 7, 8, 16 in Table 1). @ Cwrent performance of the
target process is measured as the baseline of the improvement(task 9
in Table 1). @ The new process is measured (task 19 in Table 1).
New process performance is the criterion to judge whether the ob-
jectives of the project have been achieved.

2.1 Prepare

There are a number of preparation tasks that are needed to
help the BPM project’s success. The most important task is to
insure top management’s support. The commitment and support
from top managers is particularly needed when a company is in-
stalling more complex process innovation models. That is, the

Table 1 Performance-driven BPM methodology and its techniques

Phases Tasks Techniques employed

(1) Get commitment and support Persuasion technique
from top managers, clarify
the vision and strategy, and

Prepare

determine project scope.
(2) Form the process Team-building
management team techniques

(3) Identify BPM project Search conference

objectives

(4) Identify a target process Performance / import-
ance matrix analysis
techniques

(5) Make the project plan Project scheduling
techniques

(6) Train the team Training techniques

Build a busin- (7) Identify process stakeholders Stakeholders identify-

€ss process of the target process and their ing and classifying

performance requirements techniques, survey

measurement, (8) Establish process Process performance

system performance measures measures eliciting tec-
and set target values hniques, benchmarking

(9) Measure the target process’ Process performance
current performance measurement techniqg-
ues

Understand (10) Understand and model IDEF,, IDEF,

and analyze the target process

the target (11) Analyze and diagnose Fishbone,Process

process the target process FMEA

Redesign the (12) Translate the stakeholders QFD

target process requirements into process
design options
(13) Design the process IDEF,, IDEF;
alternatives
(14) Analyze the costbenefitrisk  Simulation; Cost/bene-
of the alternatives fit/risk analysis
(15) Select one alternative as IDEF,, IDEF;
prototype of new process
and design it in detail
(16) Revise process performance Process performance
measures and their target measures eliciting
values techniques, benchmar-
king
Implement the (17) Implement the new process Project management
new process  (18) Train the users Training techniques
Measure the  (19) Measure the new process Process performance
new process measurement techniques
(20) Further continuous TQM techniques
improvement

enterprise is being reengineered with new organization structures,
new computer systems, and new business processes. The vision,
mission, and strategy should be discussed and clarified with top
management. Additionally, the project scope should be clarified.
Next a number of preparation tasks should be performed under the
commitment of top managers, including building and training the
BPM team, identifying target process, and developing a schedule
for short and long-term activities.

The BPM team is a group selected by top managers who
takes responsibility for the whole improvement program. The
team should include a diversity of people and skills. For example,
the people who understand and actively use the current processes,
and those who work closely with customers. The best size team
ranges from 3~12 members!'),

The first task of the team is to clarify the objectives of the
BPM, and based on these objectives, identify one target process.
One process is selected because few SMEs, have the resources
available to deploy an analysis and do an improvement of all of
their business processes at the same time. Each process in the
enterprise needs to be assessed separately to decide which of them
needs improvement, and in what sequence they must be addressed.
A simple method of identifying processes which may be in need
of improvement is to do a performance/importance matrix analy-
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sis. The process with the highest importance and poorest per-
formance is the target process.

Next, the BPM team needs to develop a project plan. This
plan should include defining the activities, the cost, the schedules,
the milestone, and the resource. Project management software will
be very useful for developing the schedule and documenting
actual progress.

Each BPM project is unique. Developing a project plan is
where the team has its main opportunity to form the generic BPM
methodology to suit the particular requirements of a project. It
may be determined, for example, that a certain part of the project
does not need to be carried out in great detail.

2.2 Build a business process performance measurement sys-
tem

The purpose of any business process is to realize the strat-
egy and objectives of enterprises and ultimately satisfy the
stakeholders. Therefore, BPM must produce a business process
that can meet or exceed the expectation of stakeholders. “A
stakeholder in an organization is any group or individual who
can affect or is affected by the achievement of the organiza-
tion's goals!!’)." A process may have more than one stakeholder.
If there are multiple stakeholders, it may be difficult to satisfy
them all. Therefore, the key stakeholders should first be identi-
fied and satisfied. Mitchell, et alt'”), argues that the stakeholde-
rs were able to be distinguished according to three attributes:
power, legitimacy and urgency. Stakeholders who hold all the
three attributes are the definitive stakeholders whose require-
ments must be satisfied first.

The process performance measures are the measures most
important to stakeholder expectations. However, there is not “a
general method” to establish a process performance measure. We
would suggest to use a process performance method proposed by
Kueng"®), In this method the high-level process goals are first
defined according to stakeholder expectation and enterprise strat-
egy, then, the goals are divided into sub-goals. Next performance
measures are derived from these goals/sub-goals. Target values of
a process performance measure are also important. Without target
values, the project may lack motivational effect and process actors
will not have an opportunity to work towards clearly defined goals.
Furthermore, in the absence of to-be values, it would be difficult
to measure process performance. Realistic and challenging target
values may come from the following sources: scanning the market;
asking stakeholders; competitive benchmarking; simulation and
experiments.

The final task in this phase is to measure the current process
performance by the defined performance measure. The final per-
formance measure should suggest the current situation of the pro-
cess and provides a baseline for improvement.

2.3 Understand and analyze the target process

When designing new processes, it is important to under-
stand the existing target process. The objectives of phase 3 are
to clarify the target process to the BPM team, to enhance un-
derstanding of the target process, and understand how and why
the process operates. Process modeling is usually used as a tool
to understand and analyze the target process. Process modeling
consists of constructing a model of an existing target process
which shows the relationships between activities, people, data
and objects involved in the production of a specified output!'®.
IDEF; is one effective graphical method to model the process.
The IDEF; process model can not only facilitate communica-
tion among participants in the BPM work, but also provide the
BPM team with the scenarios needed to analyze and identify all
the problems that exist within the target process that must be
eliminated in the new (improved) process. By IDEF; process
model the BPM team can understand, analyze, simulate, redes-
ign and finally improve the process. A second method is
process failure mode and effect analysis (PFMEA). It is able to
analyze a process in order to identify the process problems,
their occurrence and severity, and the root cause of these prob-
lems.

24 Redesign the target process

The tasks in redesigning target process phase include as fol-

lows: (D Translate the stakeholder requirements into process de-

sign options. @ Develop alternatives for improving the target
process. 3 Analyze the alternatives and select one as the new
process to be implemented. @ Revise the performance measures
and target values according to the new process.

To develop alternatives for improving the target process, at-
tention should be paid to: D a thorough research on new capabili-
ties provided by introducing new technologies—balancing the ob-
jectives of the target process and the necessity using novel ways to
achieve those objectives and (@ benchmark-looking at the ap-
proaches used by other enterprises operating the same process to
see what is able to be learned from them.

In target process design, optimization and evaluation of pro-
cess alternatives is common. Discrete event simulation is an effec-
tive and efficient analyzing technique that can exert immense
utility. Cost/benefit/risk analysis is also a very useful technique
for analyzing alternatives and making decision.

2.5 Implement the new process

New process implementation involves final validation of the
new process and transmission of the new process throughout the
enterprise. This will include procuring and installing tools and
equipment for the process and training to show the correct appli-
cation of this new process. New process implementation should be
monitored by a detailed project plan, which includes, resources,
costs, milestones and dependencies.

Training is essential both to ensure that the new process is
operated correctly and to help remove the fears (of losing job, etc)
and uncertainties that process change has brought to employees.
Training may be “on the job”, in a formal classroom, by self study,
or by a combination of all of them.

2.6 Measure the new process

Measurement is very crucial throughout the whole BPM. In this
phase, the improvement results is measured to test whether the proc-
esses has reached the desired state. Measurement includes collecting
process data, calculating performance using the formula defined in the
second phase, comparing the calculating result to target values and
dispersing the final performance report to managers.

Occasionally a change intervention may not accomplish the
goals. Also, tiny modifications may be necessary to adjust the
change improvement to the new process performance standard.
Furthermore, the results of these efforts would provide some clues
for the continuous improvement of the business process. If this
procedure were to be continued throughout the entire organization
the organization would eventually reach “the best class” perform-
ance standard in the industry.

3 CASE STUDY

3.1 Backgrounds

The case study is hosted by Holley Nisco Electronics Ltd.
(HN). It is an electronic energy meter manufacturer owned by the
parent company, Holley Group. HN is not responsible for either
new product development or product sales. These two functions
are outsourced by Holley Electronic Energy Meter Institute (HE)
and Holley Sale Company (HS) within Holley Group. The rela-
tionship between them is shown in Fig.1.

New product Holley Group

design doc ts
ig; umen HN
Orders
Products

HS

® Products Orders

Orders

: Branches of HS f
: Products :

Customers

Fig.1 Function distribution between three organizations
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HN is profitable but confronted by a number of complaints
from both customers about poor quality and long delivery time,
and the overtime of employee to meet production demands. It has
tried several ways to increase production capacity, decrease cost
and keep quick response to customer requirements. However,
none of the attempts have solved all three of the objectives. Fi-
nally, the methodology proposed in section 2 is suggested to solve
the problem.

32 BPMofHN
3.2.1 Prepare

The general manager of Holley Group, who is in charge of
production in the group, with support from the managers of HN,
HE, and HS commits and endorses support for the BPM for HN.
Next, a meeting is held by the managers with support from the
Institute of Manufacturing Engineering, Zhejiang University to
establish the BPM team, and develop the project plan and objec-
tives. The BPM team will consist of 6 members. They are: (D the
manager of Q.C. department, Holley Goup; @the Q.C. depart-
ment Clerk, Holley Group; ® the Q.C. Manager HN Division; @
the Q.C. Clerk HN Division and ® two writers of this paper.
Then, the BPM team is to be trained for the performance-driven
BPM methodology.

HN BPM objectives. The objectives established are: O to
improve current production and operation processes so as to im-
prove customer satisfaction; @ to reduce employee complaints;
and 3) to decrease costs. Now that the objectives are defined, the
next task is to organize a team meeting to review and brainstorm
related objective relevant processes and prioritize according to
their performance and importance, as a consequence, a perform-
ance/importance matrix (Fig.2) is established. The matrix reveals
that the order acceptance process is indeed the target process of
the project. Following these tasks, the team needs to focus on the
target process stakeholders and their requirement in the study.

1. Order acceptance process
2. New product development
process
+4 3. New product trial —product
process
+5 4. Manufacturing process

F8 ) 5. Purchase process
6
7

+1 +6

High

+2 +3

+7 . After — sale service process

. Manufacturing equipments
purchase process

8. Manufacturing equipments
maintenance process

Importance

oW

-

Low Performance High

Fig.2 Performance/importance matrix

3.2.2 Build a business process performance measurement sys-
tem

Target process stakeholders. The BPM team identifies critical
stakeholders for the target process. The identification process call
for the following activities: (D) List all the stakeholders. @ Clas-
sify stakeholders according to power, legitimacy and urgency.
Three critical stakeholders are identified and their most urgent
requirements are investigated (Table 2)

Table 2 Stakeholders of HN Company

Critical stakeholders Stakeholders requirements
Accelerated delivery
Customer High quality
Quick response to requirement change
Employee No work overtime
Shareholder Profit

Project critical constructs —how to measure. In order to make
the process improvement phase measurable, the BPM team estab-
lishes two constructs: (D Establish the performance measures
from enterprise strategy and the stakeholders requirements to
measure the order acceptance process. (@ Conduct a benchmark-
ing study to set performance target value which uncovers only two

measures. The reason that only two measures are used is because
of the difficulty in gathering data. They are “order fulfillment
time” and “ratio of cost by damage”. Their target values are set as
7 days and 0.1% respectively. The current values of the measures
are calculated as the baseline of the improvement program.

3.2.3 Understand and analyze the target process.

Modeling the target process via IDEF;, as shown in Fig.3 is
used to understand the issues. By analyzing the established proc-
ess model, the BPM team can uncover the interrelationships be-
tween parts of the process. It becomes evident that some of the
process activities can be changed so that the stakeholder require-
ments are able to be more effectively met. The team plan next
called for cause-effect analysis. A cause-cffect analysis of the
target process suggests the root causes necessitating a change
intervention are: (D poor ability of quick changing product design
and @ disordered process of transferring product order. It is the
poor ability of “quick changing product design” that results in
slow response to customer requirements which ultimately pro-
longs the order fulfiliment time. The disordered process of “trans-
ferring product order” leads to not only time wasted but also in-
formation lost.

3.24 Redesign the target process

Our host Holley Group did not approve of the study of
“quick changing product design” for reasons unknown. Therefore
the team and the study can only look at one item —the process of
“transferring product order”. The BPM team members organize
their ideas and present two solutions as shown in Fig.4 and Fig.5.
In first solution (Fig.4), the process is radically redesigned. HS is
deprived of the control ability of the orders. Furthermore, this
solution requires that both the product design ability and the
product design process are greatly improved, but these require-
ments are extremely difficult for HE to meet in a short time. In the
second solution (Fig.5), the process is only changed slightly, but
the process is standardized by two forms which are created as the
carrier for standardizing the information transfer and as the record
for defining responsibility. The first form {s “technical feasibility
confirmation form”, which is used in step 2. The second form is
“order form of HS”, which is used in step 6. Considering the dif-
ficulty of implementing the first solution (in the customer’s situa-
tion), the second solution (Fig.5) is adopted. But the first solution
(Fig.4) is kept as a spare solution and will be implemented once
the difficulty of implementation is decreased, that is, the product
design ability and the product design process of HE are improved.
3.2.5 Implement the target process

Holley Group establishes a forcible industrial standard which
not only standardizes the order acceptance process in detail but
also explains how to carry out the new process. This standard is
forcibly implemented in the whole group to ensure full imple-
mentation of the new process.

3.2.6 Measure the target process

The project team and host agree to run a test for three months
to see if the performance has been improved. The results shown in
Table 3 are recorded before and after the new process implemen-
tation.

Table 3 Implementing result of the new process

Ratio of cost by Order fulfillment
damage w/% time 1/d

May 0.07 10

. June 0.02 10
Pre-implementation Tuly 0.58 10
Average 0.22 10
August 0.02 7
Post- implementation September 0.03 6
October 0.02 6

Average 0.02 6.3

From the above evaluation results, the operation performance
has been obviously improved in two different performance meas-
ures, But, it is found that the fax/tel expenses between sales man,
HS and HN increases by a large amount. In order to deal with this
problem, a web-based order transfer system is suggested. This
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system is integrated as a part of the electronic commerce sys-

tem(under construction) o

4 CONCLUSIONS

A performance-driven BPM methodology is proposed for the
production and operations processes of SMEs. The performance
measures are bridges to translate stakeholders” requirements and enter-
prise strategy to process actions. Three important measurement tasks
are included in the proposed methodology. They are: (D) establish-
ing of business process measurement system; (2) performance meas-
urement of existing business process; and ® performance measure-
ment of new business process. The case study on the process man-
agement of HN demonstrates the soundness of the methodology for

-
: Salesman faxes HS faxes the - HN technician
Salesman signs i HN technicians discusses technical
Salesman contacts : the order and compiled orders heck ord d X 5C r
- = contract with - ; hnical files [} Check oraers an roblems with
with customer customer lechm%lsﬁlﬁ to and w‘l:o':ﬁl s technical files I. P stomer
i 2 ] s | 5| ¢ |
~
Discussion result HN HS b LHS inf HN HN confi
is documented as The attachment is ; accepts the informs } confirms
~ attachment of the faxed to HS cﬁ]’;ﬁ&?ﬂg’;‘g}? I data the modification I the order
order
7 | 8 | 9 I 10 | 18 l 19 |
. Salesman asks Salesman Customer cuts :
SS nollce]f X Salgman HS asks HN customer an informs HS f down order *021:?:] lgxegd l
5 es(l;na‘an the I. af f‘lnal ™ an earlier date extended delivery new delivery quantity ensures to HS
¢ carlier date time limit date on time delivery
1 | 12 | 13 14 15 | 16 | 17 |
Fig.3 As-is model of the order acceptance process
Salesman Salesman guides HN technicians
Sal consults HN customer check orders HN technician Salesman siens Salesman faxes
a:aestsmar}m I X technician on proposing (mainly notices Ln| “contract wigt.;: .| the order and
comacts wi technical issues requirements technical salesman the technical files to
customer customer
(forms written under the help of] feasibility and checking result HN and HS
document) HN technician delivery time)
I | 2 | 3 4 5 6 7
Fig.4 Unadopted to-be model of the order acceptance process
Salesman consults Salesman guides -
Salesman HN technician on customer proposin, }gnﬁhnlsf;]? Salesman signs Salesman fills
contacts with I technical issues I requirements under I technique = contract with j—{ the order form M)
customer (forms written the help of HN P ibiclli customer
document ) technician casipility
] 2 | ] 2 I e e
-
Salesman faxes HS faxes the HN technicians HN confirms/
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technical files || and technical files [™] and technical . HS the deliv P order
ery delivery date
to HS to HN files date
7 | 8 | 9 | 1 | 12 ] 10 |
~
Salesman asks
. . Customer cut
HS notices customer an Salesman informs . .
salesman the I extended —| HS new delivery down order — A. mf(;g:}ed (l)—rIdSer I };S mfg;‘r;s HN
date deliv time date quax]llly engures 15 to the modihcation
l?n}x,it on time delivery
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Fig.5 To-be model

of the order acceptance process

SME:s in China.
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