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Abstract

E-implementation of business process of construction firms has
been inevitable as computers and information technologies become
more accessible and affordable. However, most construction firms do
not systematically make decisions about the expenditure strategy of
e-implementation. This study..applies, Data Envelope Analysis and
analyzes the input efficiency based.on the cost and performance of
implementation. The result allows the .enterprise decision maker to
rectify the current implementation strategy and increase the expenditure
efficiency and enterprise ceampetitiveness.

The contribution of this‘research is the analytical model for
rectifying the e-business implementation strategy of given enterprise
base on the industry data. The analytical results include the efficiency
goals, performance goals, and expenditure allocation, which allow the
decision maker to plan the enterprise e-implementation strategy.

Keywords E-Business implementation, input strategy, efficiency,
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2.1

(2000) (Electronic Business ,EB)
Internet
(Electronic Commerce EC) Internet
(2001)

Kalakota & Robinson(1999)
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Gartner Group(1999)

(1999) E
(e-business) B2B B2C
(EDI)
(electronic business) (2001)
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[2-1] Stewart, Mohamed, Daet(2002)

This paper attempts to build on the frameworks by introducing a trategic
IT/IS implementation framework which is based on a critical assessment
of market opportunities and threats, and organizational strengths and
weaknesses.

Stepl:SWOT factors

Step2:SWOT analysis

Step3:IT/IS diffusion strategy ‘story telling’
Step4:Operational strategy
Step5:Implementation strategis, ‘action plans’
Step6:Monitoring plan

[2-2] Love and Irani(2001)

Many of the evaluation methods that have been proposed, especially
those in construction, fail to .address:.the complexity associated with
decision-making.They do little inythe. way of providing management
with a framewok for determine the true’ .cost of IT investments.

[2-3] Stewart and Mohamed(2003)

The dissatisfacation(of IT investments) is due to the Ilimited
understanding about the definition and the measurement of IT, leading
to some concerns as to the value IT adds to the process of project
information management in construction.

[2-4] Jurison(1996)

Why is there so much confusion about IT value? Why has it been so
difficult to prove IT impact on performance? Among many explanations,
the most commonly cited reasons are: inappropriate measures,
inappropriate unit of analysis, failure to account for time lag.
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[2-5] Love, Irani(2001)

The inability of construction firms to quantify the ‘full’ implications of
their investment of IT; from both a cost and benefit perspective,
guestions the predictive value of those justification processes that are
dependant on traditional appraisal techniques...... A lack of management
guidelines that support investment decision-making may force
organization to adopt one of the following positions: refuse to
implement IT infrastructure that could be benefitial to the long-term
competitiveness of the organization, invest in IT as a ‘act of faith’, or
use creative accounting(assigning arbitrary values to costs and benefits)
as a means of passing the budgetary process.
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Hochstrasser
Griffiths(1991) Remenyi (2000) Hogbin Thomas(1994)
Willcocks(1996) Targett (1999) Brown(1992) Hartman

Sifonis(2000) Samela  Spil(2002) Stewart et al(2002) McKeown
Philip(2003) (2002)

Love
Irani(2001) 5

Hp CSF

SWQOT

A 4

NPV

RR

5 (Love & Irani 2001)
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2.
3.
3.2
(effectiveness) (efficiency)
(Return on Investment ,ROI) (Return on
Equity ,ROE) (Return on Capital Employed ,ROCE)

(Earnings Per Share ,EPR)...
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Nolan Norton Institute

Analog Devices
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(Financial perspective)

(Customer perspective)

(Internal business process perspective)

(Learning and:growth perspective)

A
A 4
A

Kaplan, Norton 2001

Koplan(1999)
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Stewart Mohamed(2001)

(strategic alignment) BSC
BSC IT in Construction BSCIT
1. (Operational perspective)
2. (Benefits perspective)
NPV,ROI
3. (User Orientation perspective)
4, (Strategic competitiveness perspective)
5. (Technology/System perspective)
BSCIT
7 BSC IT
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A 4
A
A

7 BSC IT Stewart, Mohamed 2001

BSC (2000)
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CBSC Canstruction BSC (2002)
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3.3

22



(Cisco) Hartman
Sifonis (net ready) (1999)

Grant(1995)

1. (IT infrastructure capability)
(physical IT assets)

2. (Human-IT capability) IT
IT

3. (IT-~enabled intangible capability)

5

5
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(2003)

1.

2.

3.

Stewart Mohamed Daet(2001)
(action plans)
IT/LS ( 3-1)

Irani(2001) (2001)

34 (Data Envelope Analysis, DEA)

Coelli
(1998)

( 3-2)
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3.4.3BCC (variant returnsto scale, VRS)DEA

CRS

Banker Charnes Cooper

(scale efficiency)
scale, VRS) DEA

VRS
constraint)

min, , 0
st:-y, +YA=>0
st:6x — X120
NIAi=1
A>0

N1A=1 CRS
(convex hull)

14

y CRS

VRS

v
X

14 CRS VRS

31

(1984) CRS

(variant returns to

(convexity

(conical)



14 Pv
R

TEcrs= APc/ AP
TEvrs= APv / AP
SE( ) = APc/ APv

TEcrs = (TEvrs) X (SE)

CRS VRS
VRS CRS
(increasing
returns to scale, IRS) (decreasing returns to scale,
DRS)
y
X

M.D.Trout,A.Rai,S.K.Tadisina,A.Zhang(1999)

I'T

DEA

( 3-4)
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Lovell
DEA
Homburg(2000)
(
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DEA

33




35

DEA

15

15

DEA



[3-1] Stewart, Mohamed, Daet(2002)
(Action planning steps are listed in a table)

Action elements, time dimension, cost dimension, human resource,
IT/IS management and coordination structure.

[3-2] Coelli(1998)

(Describsion of the concept of frontier, 8)Firms in that industry
operate either on the frontier, if they are technically efficient, or
beneath it if not. For the inefficient firms, they could increase ouput to
the level associated with the frontier without requiring more input.

[3-3] Coelli(1998)

Farrell(1957) proposed that thejefficiency. of a firm consists of two
components: technical efficiency, which reflects the ability of a firm to
obtain maximal output from ,a-given set:of inputs, and allocative
efficiency, which reflects ‘the ability of'a firm to use the inputs in
optimal proportions, given their respective prices and the production
technology. These two measures are then combined to provide a
measure of total economic efficiency.

[3-4] Troutt, Rai, Tadisina, Zhang(1999)

(Adopted in Mahmood and Szewczak’s publish)This article discusses
the application potential of some techniques centered on efficiency ratio
modeling to access the organizational value of information technology.
These models use a productivity/efficiency imputation technique......In
addition, Data Envelope Analysis has been used by some researchers.
The present approach was stimulated by the work which can be applied
to the same type of data, but essentially determines the technical and
scale efficient units.
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[3-5] Homburg(2000)

The paper investigates the use of data envelope analysis(DEA) for
activity-based management. We analyze the pros and cons of DEA as
applied to benchmark activities...... DEA is an interesting and useful
method for evaluating DMU’s activities. The most important advantage
of DEA for benchmarking activities is that it is able to identify low
activity performance on the basis of aggregate activity information.
Since this information is relatively easy to obtain, DEA results in low
information cost. In addition, because DEA can be based on
non-financial evaluations, it is appropriate to compare DMUs with
different cost conditions.
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17
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(direct cost)
(indirect cost ,or overhead)

Love Irani(2001)
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( a-1)

Hogbin Thomas(1994)

( 4-2)
Hochstrasser Griffiths(1991) IT
T
T
( 4-3) Tardugno DiPasquale
Matthews (2000) (level of service,LOS)
T IT
(integrated
service delivery, ISD) IT
( 4-4)

Love Irani (2001)

4-5) Targuno (2000)

7 |IT costsin construction Love & lrani
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(direct cost)

(indirect human cost)

Ryan Harrison(2000) social subsystem

(indirect organization cost)

Love

Love

8
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)

Taf2du@h)o

40



Hogbin(TBemasHoehécéilDpEd (12r00)1i) Tat2du@n)o

(Activity-Based Costing, ABC)

Hoogeweegen (1998)
(Electronic Data
Interchange, EDI) (
4-6)
Love I rani
Liu Benefit/Cost
ratio
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4.1.2

Hogbin Thomas(1994)

ITD
ITD
I'T
( 4-7)
IBM IP(information processing)
IP resource |ITD
IP IP IP performance
P health IP P
P ( 4-8)
Willcocks(1996)
responsiveness
Stewart Mohamed(2001,2002,2003) BSC IT
AHP
IT/IS ( 4-9)
10 BSC IT (Stewart & Mohamed, 2002)

IT IS
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(2) (operational perspective)

(3) (user orientation perspective)
(4) (strategic competitiveness perspective)
5)ITNS (technology/system perspective)
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12
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13

Tardugno

(2000)
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4.2

(1)
(2)
(3)
(4)

18

18

Tardugno (2000)
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4.3

19

(5.1 )

(5.

(5.

19
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4.4

DEA

DEA

DEA

20

SPSS10.0

(5.2

(5.

20
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4.5 DEA

DEA Coelli (1998)
DEAP

DEA
input or output oriented
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DEAP DEA

DEA

DEA
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0=1H'ET AKD 1=DUTPWT ORIEMTATED
i=CRS AMD 1-UEL

B=DEA[MULTL-STAEEY, 1=COST-BEA, 2=HALMJPIST-DES, H=DES(1-5TEGE), S=BEA(2-STAGE)

22 DEAP
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50 40 90 334 13

DEAP
24

DEAP EXCEL
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DEA
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14 MS EXCEL DEAP
Out put orientated DEA
Scale assumptijon: VRS$ 2
51 87
TE( c|rs) TE(vr|s) S H 100 80
0.769 0.98 0.785
0.937 1 0/{938D 1 2 3
164 53.8 13
N 2 150 86 20
0 4 6|2
0 0
50 1 51
1 2 3 2 40 0.8 46. 2
736 280. 2 0 1 9Q0 - 7 3¢
10 154 3]0 p 334 -280.
13 0 13
4.6 (0.3,[0.47)
6 1 100 0 0 10
8|0 0 ( 80
160 0 - 10 15
0 240 0 -1514 €
0 50 0 - 30 2C

1.
scale, TEcrs

Technical Efficiency at constant return to

0.769

14
0.937



2. (TEvrs)

14 0.98 1

3. (SE) (return to scale ,RtS)

increasing return to scale decreasing
return to scale

14 0.785
0.938
4,
14
4 6 0.3 0.7
4 6
6 6
6
0
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5. (radial movement)
slack movement
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1 736
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[4-1] Love, Irani(2001)

Those responsible for the implementing IT in organiztions often ignore
the ‘full’ cost implications of their investment, and thus, advocate
optimistic estimates of benefits an cost savings. In this instance, the
failure to identify the ‘full’ cost implications, when combined with the
use of overoptimistic savings and benefits, may result in several extra
years to achieve the expected returns.

[4-2] Hogbin, Thomas(1994)

Typical cost areas, for which data must be collected are: hardwar and its
installation, software provision and its customization, maintenance of
hardware and software, running and operating, networking, supplies,
staff for development and management, trainers, consultancy, supplier
support services, security andsilegal, rishrand benefit management.

[4-3] Hochstrasser, Grifiths(1991)

To control IT investments, not-only has a company to adapt rapidly to
the challenges that external changes currently in progress bring about,
but it also has to actively initiate change itself in its general approach to
running a business...... External adaption includes changes in market
conditions, customer demands, employee expectations, available
technology.Internal initiating change includes creating a proactive
corporate culture, encouraging rish taking and individual responsibility,
raising information and IT awareness, redesigning the shape of an
organization...... The true costs of the proposed implementations have to
be calculated, taking account of hardwar, software, installation efforts,
changes in the physical environment, running costs, maintenance costs,
security costs, networking costs, training costs, and broader
organizational costs.
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[4.4] Tardugno, DiPasquale, Matthews(2000)

The program management contains many of the services necessary for
support of the ISD organization. One of the most important services in
management of organization is contained in the program management
work package, which is branched into three categories: LOS
management, cost management, and project management.

[4-5] Love, Irani(2001)

Many of the evaluation methods that have been proposed, especially
those in construction, fail to address the complexity associated with
decision-making. In addition, they do little in the way of providing
management with a framework for determining the ‘true’ cost of IT
investment. The reason for this is that they tend to neglect the
indirect(human and organizational) cost of IT...... Management gives
less attention to ‘hidden’ or indirect cost surrounding IT, which can be
up to four times greater thansits ‘direct’ I'T.costs component.

[4-6] Hoogeweegen, Streng, Wagenaar(1998)

The study decribes a comprehensive approach that helps to access the
value of various cources of action that can be taken in implementing
Electronic Data Interchange(EDI). The approach consists two parts. The
first part relies on Activity-Based Costing and quantifies the costs and
benefits are to be expected in the information processes when EDI is
being used. The second uses discrete—event computer simulation to
guantify the costs and benefits to be expected in the physical logistics
processes.

[4-7] Hogbin, Thomas(1994)

A regular report from the ITD, similar to a company’s annual report.
The list of contents of this report is described by Amos and covers:
financial position, computing capacity, support to user functions, key
ITD performance indicators, ITD staffing and experience, user
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satisfaction survey results, strategic impact of IT, future direction and
opportunities.

[4-8] Hogbin, Thomas(1994)

Also reported in ‘Measuring the Value of Information Systems’, is an
outline of the IBM corporate information system’s information
processing(lP) indices, covering four areas: contributing to the business,
| P resources, IP performance, IP health.

[4-9] Stewart, Mohamed(2001)

The paper looks at potential applications and benefits of using BSC as
the framework to evaluate the performance improvement resulting from
IT/IS implementation by a construction organization...... At each
tier(which includes: operational;ibenefits, user orientation, strategic
competitiveness, technology/system).a group of indicators are used to
describe key aspect of activities that-occur frequently enough to warrant
meaningful measurement and comparison.: The proposed framework
applies the analytic hierarchy process(AHP) and multi-attribute utility
theory(MAUT) to facilitate. aggregating the obtained diverse
performance measurements.
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