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Abstract

Business Process Reengineering (BPR) is defined asnthenfiental rethinking and radical redesign of busge
processes. Implementing an Enterprise Resource PlgnfiRP) system involves reengineering the existing
business processes to accommodate the best praaiilpted by these software packages. It is alggested
that an awareness of cultural differences, botlerganizational and national levels, is critical ERP success.
This paper reports on a study of BPR through ERP imgatéation in two Chinese medium sized manufacturing
organizations. The selected organizations are #ieessize and have implemented the same type of EERIfsy

to reengineer their business processes. One otdnepanies is a state-owned company and the other is
private organization. The findings suggest thatitess processes can only reflect technical aspent §ocio-
technical view. Other two subsystems, human sy&gmculture, motivation, communication, willingseto
change) and management system are equally impddamntribute to overall organizational performanc
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1. Introduction

Enterprise Resource Planning (ERP) systems have beggested to be an alternative way to improve
organization’s business processes. Therefore, ERRmentation and Business Process Reengineering)(BP
activities should be closely connected.

Enterprise Systems (ERP) are defined as “configurialidemation systems packages that integrate indbion

and information-based processes within and acrasstibnal areas in an organization”(Kumar and van
Hillegersberg, 2000). The risk of adopting ERP systdrave been suggested to be as great as theirggemi
rewards (Davenport, 1998). Since the introductibMaterial Requirements Planning (MRP) to Chinasbyne
state-owned companies in early 1980s, 47% of Chieeserprises have adopted ERP modules, with arahnnu
growth rate of 5% for new installations (Quanal, 2005). Recent estimates suggest that only al@ut df

ERP implementations in China have been succesdfan@et al, 2003). Business Process Reengineering (BPR)
is defined as radical changes of business procassesler to achieve dramatic performance improvame
(Hammer and Champy, 2001). Some authors believeattiugh ERP and BPR focus on business process and
are closely related they are not necessarily comgaeary (Koch, 2001). ERP provides an ideal inforomat
system platform to implement BPR, and a companyraanfully capitalize ERP systems without a thorough
BPR. Studies on ERP and BPR phenomenon are maitgdéd on Europe and USA, but very few pay attention
to developing countries such as China. Severalrpap@amining ERP efforts in China use quantitativthod,
without providing the required rich background imf@tion of case realities (He, 2004; Reimers, 2@ignget

al., 2003). This paper examines BPR practices in Cihireugh ERP implementation using in-depth caseystud

2. Literature Review
2.1 ERP

ERP software packages are suggested (eg, Brehm 20Gi) to work on the basis of specific assumgtion
regarding the business processes and the marketiah the organization operates. It is suggestedl ttiese
systems impose their own logics on a company’segjya organization and culture (Davenport, 1998k Idyic
embodied in the system may conflict with the logiche business (Davenport, 1998), especially wthere is
misfit of assumptions between software suppliesitgiusers. According to IDC 2002, overseas sappliook
up more than 50% market share in China. Some authésng et al, 2004) suggest that ERP modules should
simply be thoroughly and correctly translated itite other language such as Chinese, includingintafaces,
reports, and user help files for the system to umeeassful. Others suggest that ERP systems arenddsigr
rule-based, mature economies rather than relatieed governance like China (Shen, 1999). The awopfi
ERP systems in India for example has resulted irerg painful transition and adaptation period, whhe
benefits have not been immediate or tangible (NM#ar1998, and Rajshekhar 2000). In fact in sonseséhe
benefits have been perceived to be much less wdrepared to the massive cost (Tarafdar & Roy, 2003).
What most of the authors believe to play a key mla successful implementation of an ERP systermanin
Asian country is business process change duringrthementation of these systems (eg, Motwani) €082;




Al-Mashari et al, 2000). This change in businesxess both influences the user’s organizationaliiland is
constrained by it (Krumbholz and Maiden, 2001).

2.2BPR

Business process is composed of business process (PC) and its associated aspects, such asroesou
economic, organization, information and decisiopeass. Reengineering BPC involves eliminating natue-
adding activities, making activities concurrentlgyeeuted as much as possible; rethinking and rediegjg
supply chains (Hammer & Champy, 1993, Peter & AmiiR99, and Khan, 2000). A key premise of ERP
systems is the underlying “best practice” whichleets preferred data and process models as well as
organizational structures (Kumar and van Hillegergh 2000). Usually organizations redesign thesimess
processes to cater for these reference modelskéoftdl advantages of ERP systems through BPR. Table
displays changes in an organization when it embark8PR. These changes occur in terms of organizati
structure, people’s responsibility, managementesgstand organizational culture.

Changesin Traditional organization Re-engineered Organizational
organization Elements
Organizational structure Hierarchical Flat Organizational
Work units Functional departmentg Process teams | Structure;
Management
Nature of work Simple task Multi-dimensional work Skill
Employee roles Controlled Empowered Management;
Managerial roles Supervisors Coaches Leadership;
Executive roles Scorekeeper Leaders Responsibility
Value system Protective Productive Culture
Job preparation Training Education Skill
Promotion criteria Performance Ability
Performance Measuremerit Activity (inputs) Resultgp(ds) Management

Table1: Characteristicsof redesigned organization (Currie, 1999; Hammer and Champy, 1993), edited by authors.

2.3 Chinese Culture and How this | nfluences Conducting Business in China

Enterprise systems like any packaged informatiotesysuniversally valued, it is not used in a cudtuacuum.
The cultural differences is suggested to contriltata high failure rate of ERP implementation (Svedral,
1999). ERP systems function, as suggested by sotherawsuch as Brehwt al. (2001), on the basis of some
assumptions regarding the business processes andatket in which the organization operates. Calttfit”

with ERP systems might be a problem in Asia, becdlseeference processes model underlying most ERP
systems is influenced by European or U.S. indudisifiess practices, which are different from thasAsian
countries (Sotet al, 2000). As organizations are encouraged to reepgitheir business processes to match
“best practice” in packages, there can be signifipaoblems associated with the reengineeringas#llpractices
and processes (Davison, 2002). So, an examinafidheocultural differences between China and waester
countries is an important issue in the study of BifR ERP.

There seems to be a misfit between Chinese culnlettle embodied assumptions in packaged information
systems (Martinsons and Westwood, 1997; Zhetnal, 2003). For the purpose of this article, the deéin of
Chinese Culture refers to a society influenced lmnfGcius (Ng, 2001). Some of the Confucian tradio
include: an orthodoxy conscious tradition, a c@taonscious tradition, a morally conscious traditia socially
conscious tradition, and a ‘this-worldly’ consciotradition (Shu-hsien, 1998). Table 2 summarizes esom
features of Chinese culture which conflict with fitélosophy of applying IS.

Strategy Making Using informal information and personal knowledge
Employee Empower ment Poor employee empowerment
Information Release and Selective; encourage stability and suppress messgagdical;
Share Information is personal asset of managers
Pattern of Communication Socially-oriented and situation-centred; persondl iaformation
Management System Centralized
L eader ship Autocratic tendency; higher power distance
Organizational Behaviour Individualism; Person trust

Table 2: Characteristics of Chinese Culture which is misfit with Adoption of IS (Martinsons and Westwood, 1997)



In addition, Chinese culture values family connatsi and protecting relationships (saving face) Wwigcone of
major barriers to change in China (Keller & Kromkte2005). When ERP and BPR phenomenon are examined
in China, all these factors should be taken intesteration.

3. Theoretical Framework

The adopted framework is based on contingency theagtivity theory and socio-technical theory.
“Contingency theory is guided by the general orrenhypothesis that organizations whose interratiuiees best
match the demands of their environments will achithe best adaptation” (Scott, 2003, p. 89). ltlmamsed to
examine interrelationships among environmental aldels, organizational structure, technology and
organizational performance (Hsu and Chen, 2004}’ 1§ an important assumption underlying continggn
theory, which means that the better the “fit” amaogtingency variables , the better will be thefgrenance of
the organization (Weill and Olson, 1989). The aintho$§ theory is to identify as many relevant insrand
external influencing factors as possible, in ortterachieve the “best fit” between the organizataond the
environment as long as all these elements areeaalign congruent (Linstead and Linstead, 2004). I shidy,
the contingency model was used to examine theadtiens and “fits” between factors of the enviromme
organization, ERP adoption and BPR.
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In the contingency model, the activity theory isview the adoption of the ERP system as a tool ttertake
BPR. Activity theory evolved from the cultural-tosy school of psychology (Engestrom, 1999). The key
principle is that human activity is object-orient@ad is mediated by cultural means, tools and sigmd can be
understood only within the context of the histolticavolving society (Sujaret al, 1999). As an artefact, ERP
software provides an integrated IS platform foloaganization. According to Sujaat al(1999, p. 728), artefact
mediation represents “a historical accumulation gadsmission of social knowledge”. When organtadi
embrace ERP systems, they have to consider thedtiffe between the embedded “social knowledge” hed t
assumptions of the users’ contexts.



3.1 Resear ch M ethodology

The main types of enterprises in China are stateedyyrivate and joint venture. State owned enteepr{SoEs)
are more traditional, while private and joint vaeiare more modern but share some common feallreswo
selected companies both belong to manufacturinpisec

Characteristics of research questions determinehm@search method should be used (Jarvinen, 20@8e
study approach is used in this research. BPR seffaré strongly related to many contextual factard a
influenced by culture, so this method is approprigt examine phenomena under its real environm¥éint (
2002). According to Benbasat al. (1987), case study is suitable to study infornmasystems in a natural
setting. Case study could take on some types tinsteff epistemology: interpretivist, positivist acaimbination

of the two (Cavaye, 1996). This research adopé&spnetivist epistemology, which assumed that “curwledge

of reality is gained only through social constrao8 such as a language, consciousness, sharednggani
documents, tools and other artifacts” (Klein angeké, 1989). In this research, case study infoonatame
from documents, interviews and direct observatidmcuments in the cases include ERP implementationane
recorded transcripts of interviews on ERP and desaoris of several business processes.

The research involved collection of background imfation on these companies followed by interviewth whe
supervisors and the heads of the relevant depatsnierthese companies. The interviews used opendende
questions to collect information regarding the stdp the selected business process in each of these
organizations. Then semi-structured interviews wesed to collect data. The interview protocol cdssi
three parts: basic information about the company? Bpplication in the company and BPR'’s efforts.

3.2 Case Study

Basic information about case companies is displaydéble 5.

MachinCO TelCo
Manufacturing Manufacturing
Indusiry Sector (Machinery) (Telecom Systems)
Owner ship SoEs Joint
Employee 1200 4000
Turnover (2004) US$ 90 million USS$ 2 billion
Matrix Structure or Mix of vertical and
Structure Traditional Hierarchy flat structure. Vertical feature is
dominating.
PDM, ERP,
| S adopted PDM, ERP, KBS, MES Purchasing systems

Table 3: Basic Information about Case Companied/ Pizans product data management; KBS is knowledge bystem
and MES refers to manufacturing execute system.

In Table 3, summarizes some general informatiorheriwo case organizations.
3.2.1 Adoption of ERP systems

MachinCo through bid and case investigations of other c@fpmns, Forth Shift ERP system was employed.
Forth Shift is a brand of ERP system specializeth@dium and small manufacturing enterprises in Chiine
enterprise applications are designed to help stoathidsize manufacturing plants streamline theisitbess
processes and improve efficiency. The end resulingseased profitability through reductions in alér
inventory levels, higher inventory turns, fastesltaollection, and improved on-time delivery pemfance.
There are many successful cases in China and olgadasreputation in China in recent years.

The adopted modules are production, storage managemechasing, planning and order processing UAitis
ordinary department: information central departnisrtharge of implementation of the system. ERPegtap
shown in figure 3.

TelCo adopted well-known software package SAP R&2esys. In the first stage, it introduced MM (Madri
Management), SD (Sales and Distribution), PP (Rroia Planning), PM (Plant Maintenance), FlI (Finaf)¢
CO (Controlling) and AM (Asset Management). The sgsintegrated the four main business elementss,sale
production, supply and financial. Figure 4 displ#ys adoption process.

4. Case Analysis

In the analysis of processes in case companiasERE adoption, no radical changes in business gsesavere
observed. BPR’s philosophy advocates “clean-slate’drder to get to “radical’ effect. Many entergss
employed separated IS in some functional units ascMRRT in manufacturing department. Through using
these systems, companies accumulated some expeliertealing with IS. Most of the companies conside
ERPs as another software package. In MachinCo, ugthdusiness processes are not complex, followieg t
same processes without any process change theeesti#rsome implementation problems. The company is
trying to avoid large scale changes and any atteahpeengineering its business process may requone



customization in different parts of the systems tivad is considered as falling into deep troublgh®/company
directors. Another significant reason to resisticaldchanges is the Chinese culture. Chinese eufiavours
maintaining stability and resisting changes, whschery obvious in the SoE case companies. Chiattisede to

IS conflicts with the assumption of ERP systems. démuracy rate of the data in MachinCo even novb@it
80%. The company still mainly rely on informal commmication and experience, not accurate data to make
decision.

Data Preparation
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Development mpiementation
Prototype test Evaluation
Organizing P vsi Focus on special Modification
Project Team rocess analysis requirement
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Figure 2: ERP Adoption Processin MachinCo
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Figure 3: ERP Adoption Processin TelCo.
The business processes can only reflect technigacadrom socio-technical view. Other two subsyste
human system (culture, motivation, communicatioflingness to change ect.) and management system ar
equally important to contribute to overall orgatiaaal performance(Margulies and Colflesh, 1982).

4.1. Purchasing Process In MachinCo

The activities involved in the Purchasing procesklathineCo are displayed in Figure 4. The analimisses
on steps 1 to 6 which become easier after the mfopt the ERP system because information aboutstheired
material for orders, current stocked materials dathiled data about suppliers are integrated. ép 4t the
market plan is generated by the planning moduldhe@fERP system according to the currently receorelérs
and product stock levels. This procedure is a cermprocess based on scientific calculation andigtied.
Every product consists of a corresponding BOM, wipcbvides detailed data about its consisting panid
prices. However, because it is difficult to accelapredict market demand, in stegh2 plan produced by the
ERP system is modified by users on the basis of éxgierience in the business environment. In mastg, the
inaccurate prediction of market demand requiresaaual change in the plan. In China, especiallySoEs, the
decision-making process is highly influenced bwtional factors such as politics and “guanxi”. Gansently,
most SoEs do not have accurate purchasing planshwimakes it difficult for their suppliers to pretimarket
demand. MachineCo usually relies on the personamence of employees and informal information rtedpct
prospective orders. For example, some managersaohideCo have close personal relationships with the
managers of its customers, from whom they can plstaine purchasing plans in advance. Other factoratso
influence the change of purchasing plan. For exapipsome signs indicate that the prices of ravenia such
as steel will increase in coming months, which doin turn cause an increase in the price of thdaspar




MachineCo increases its purchasing level. So stepally deals with the environmental influence o t
purchasing plan. The result of step 2 is the revisatket plan.

Step Input Market

Current Business /Step 2
Environment

Step 3

" Database: Information abol
Modify the Plan (Order and Material in Stoc(

Calculate Purchasing

Generate Detailed
Purchasing Orderg

Database: Information of Supplgrs
(lead time, material price)

Database: Information abol
Suppliers and Materials

Step 4

TN

Place Purchasing
Orders

Step 5|

Update Information

Step 6 of Material

Order Processing o
Suppliers

Receipt of Material
and Payment

Figure 4:The Purchasing Processin MachineCo.

Step 3 to step 5 involve complex business rulescatalilations, which are automatically conductedi®syERP
system. After the revised market plan of requireatamal is input into the ERP system in step 3, pasing
orders for different suppliers are produced autaraly and immediately. Step 4 compares the revisedket
plan with existing stock to determine the purchgspian. Step 5 is responsible for generating timalfi
purchasing order to be sent to relevant suppliergractice, these two activities occur simultargypun the
system. When staff in the purchasing departmermeptaiders generated by the ERP system in step hifve

to take non-technical factors into consideratiochange the quantities ordered from different Seppto some
extent. For example, if a supplier's prices arehbigthan others, accordingly the automatic allocatf the
ordered quantity to that particular supplier by ES¥Btem is smaller than others. However, if the Beppas a
good personal relationship with MachineCo, the mgans in MachineCo change the purchasing process to
guarantee the desired share for the supplier. T/@agmenon is common in the Chinese business emvinoi)
especially for SoEs.

The information update in step 6 occurs when thesatiinformation about material and suppliers Heenged.
For example, if MachineCo identifies a new suppl@ra specific part or obtains a lower price fopat, then
the new information has to be entered into theesygb update the database. The new data has antiompthe
cost calculation for relevant products which isdzhen the cost BOM. All these activities occur dianeously
except when some manual changes are made by users.

The ERP system relieves employees in the purchaspgronent of trivial and tedious tasks. As a result
employees can focus on value-adding activities saghnegotiating with suppliers to reduce prices and
monitoring the quality of supplied materials. Iristiprocess, the integrated database plays a crrai@lin
streamlining and simplifying the activities invotleFigure 6.5 shows the role of the ERP system @ th
purchasing process. The information on finance, natmanagement, production planning and salesrsnde
integrated through a shared database in the EREnsy&mployees in purchasing departments have atwess
the shared database provided by the ERP systerade purchasing orders and make decisions.

4.2. Sales Order process in TelCo

Sales order processing in TelCo is depicted in [eidurStep 1 to step 9 occur in the marketing depart
between sales representatives and customers. r8plesentatives need information about customarah€ial
status and the possible delivery schedule of oddgreducts. Such information is usually provided thg
finance and manufacturing departments. After tHesseepresentatives receive inquiries from custsmhiey
check the database for information on customensafeew customer, they create a new record in distomer




database. For existing customers, they skip tkis ahd directly check their current credit levEl kustomer’s
financial status meets the requirements of TelCe, rpresentatives provide a quotation for the costo
Otherwise, the deal ends. If the two sides reachgareement on the prices, then the next stepdsneider the
required product configuration. Then they confirhre tdelivery schedule and sign a contract. The signs
“database” in the above figure refer to the shaia@dbase of the ERP system. In ERP systems, businekdes
such as material management (MM), production plegnniPP), financial accounting (FI), and sales and
distribution (SD) are integrated. Sales staff nieséormation about customers’ financial status, eatravailable
products and possible delivery schedules. Saléscsta access all the information from the sharathiase in
the ERP system as, shown in Figure 5. The “sharedblaé” displayed in Figure 5 refers to the SAP ERP
system. Sales representatives are authorized tesscall the relevant information involved in theder
processing. After the signed contract informati®iconfirmed in the ERP system, all the relevant dbtaut the
order such as cost and profit, are automaticaltyiamnmediately generated.

Stepl

Customer I nqui

Check Record

Step2

Record Informatio

Step3 of the Customer

YES

Conform
Delivery Schedule
N

Accept?

Step9

Figure 5:The Shared Information at TelCo.



In special cases, however, employees do not fallmwabove process. For example, if one valuabllomes’s
current financial status does not meet the requirgsnof TelCo, the sales representatives shouldtrépmcase
to the case manager to make the final decision.t Mbshe customers of TelCo are its long-term busine
partners. In most cases, they have reached annagmé@bout prices and delivery schedules beforg plece
the order. In a few cases, the customers may equn-standard products, which need the validatibn
feasibility in the engineering department. The abpwecess does not reflect these variances. As omedi
before, the purchasing process can be viewed astafthe sales order process. When TelCo detesrtine
delivery schedule for a specific order in steph®, purchasing process is involved, as shown inrEigulf there
is no stocked material for the orders, TelCo hgsutwhase the essential material in which case tihehpsing
cycle time has an impact on the delivery schedihe. information necessary for different businesxesses is
integrated through the ERP system, so the systernsmthe information for the automatic scheduliragpss.

5. Discussion

Although MachinCo and TelCo both implemented ERPesyst they achieved different outcomes. The benefits
from ERP in MachinCo are not tangible. ERP justestiénes the data flow and all departments can stiare
real time information. TelCo’s new system obviouisiyproves decision making level, reduces the produast
and response time. For example, the cycle timgawkswas reduced from 240 days to 70 days. Howetlaer,
difference in organizational structure and cultucthanges in business processes, motivation of madgpt
management system and people contribute to thi¢t.rebhe following are a summary of findings ofstistudy:

The study did not find any ERP customization problemase organizations. ERP vendor customized
the software for MachineCo to provide two qualitgpection points and TelCo developed an in-house
software interface to provide users in the puraiwasiepartment with authorized access to the shared
database. To sum up, in most cases from the tealhp&rspective, ERP systems are capable of
supporting BPR. However, socio-cultural issues sagltulture, people and management systems can
enable or constrain the extent to which busineskgsses change as suggested in the research
framework.

Through ERP adoption, it is possible to streamling @ptimize business processes and eliminate non-
value-adding activities in them. The impact of ERBmibn in business process reengineering was
significantly obvious in both cases. In the puréhgsprocess of MachineCo, the information on stock
level, material, suppliers and sales orders wasgmted through the ERP system with which no
information exchanging and validating activitieoc Similarly, in the sales order process at TelCo,
data on customers, their financial status and plesdielivery schedule of ordered products wereeshar
though SAP system. Customer inquiries can be stggbavith all the essential information using the
unified interface. One benefit of the ERP systetn istreamline the data flow for a business process.
Fundamental, radical, dramatic changes in busipessess are widely accepted features of BPR.
However, our two case organizations who adopted BERIFhot seek to change their business processes
fundamentally or radically. In MachineCo, only lied benefits were achieved. However, it was hard to
describe the improvement achieved by adopting thP Efstem in TelCo as “dramatic”. The main
focus in ERP adoption usually is on the change gawoizational structure by moving from a function-
oriented organization to a process-oriented orgaioiz. After two decades experience with different
enterprise systems, now in China, organizationsrpfey to implement ERP systems have rational
expectations to benefit from their adoption. Thenderstand that the ERP adoption is a long-term
investment and that no obvious immediate benefittmexpected.

The selected business processes at MachineCo and geiSidering the impact of ERP adoption did
not show much difference. If the view of BPR isemded to broader aspects: values and beliefs,
management, reward systems, job and structureshthieges in TelCo compared to MachineCo were
more comprehensive. The obvious reason is the redmist imposed on SoEs in comparison to joint
venture or private companies to undertake changpes whey adopt ERP systems.

In all influencing factors, “soft elements” and ithenteraction play a more important role in BPR.
However, the interactions could be very complex imslimpossible to state their relationship witho
sufficient samples. For the two cases, it seentstiieaownership and motivation systems have a tausa
relationship with BPR. It is more difficult in Sofs undertake BPR than in joint ventures or private
companies. Observations suggest that multi-dimeasionotivation systems have a more positive
impact on business process reengineering than eldraditional single department-based assessment
and reward systems. Seeking the causal relationgtgpveen these factors through quantitative study
could be the direction of future research.

When restructuring the business process, the coofejobs and of organisational structures charfgesall
employees. Changing jobs and structures requirengesa in management principles and performance
measurement systems. These new management prirgiflgserformance measurement systems induce change
in values and beliefs, which in turn enable the bewiness processes. Consequently, as it has bggested by



different authors (e.g. Larsen & Leinsdorff, 1998gmrgineering is not complete until all elements loé t

business system diamond have been changed anddlign
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