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Abstract: Enterprise Resource Planning (ERP) has been braasitfte panacea for the successful
incorporation of a construction company wide-raggimformation systems. ERP platforms brings
together a construction firms daily processes rapdiom finance, human resources, accounting,
project execution and delivery, amongst othersid&ss ERP also link construction companies to
the clients, subcontractors, material suppliefsestakeholders connected to a project through-
out a project life-cycle. Hence, this paper invgestit from the perspective of construction
professionals the benefits of implementing ERPhi@ South Africa construction industry. The
assessment was undertaken through a quantitatiestigonaire survey that was distributed
amongst construction professionals working in bativate and public construction firms in the
Johannesburg- South Africa. Findings emanating fthen study revealed that the construction
professionals perceived the benefits of ERP to ipéormed decision making, effective
information management, effective project coordorgtelimination of idling resources, improved
project administration, improved information sharisind better project planning amongst others.
The findings supports the argument that the implaaten of ERP proves to be imperative in the
elimination of redundant work processes in the tanton industry in order to support
improvement in construction project management paedormance in the construction sector.
Hence, the research contributes to the body of kerye on the benefits that accrues from the
implementation of ERP systems.

Keywords. Enterprise Resource Planning, supply and disiohyutonstruction, enterprise
I ntroduction

nterprise Resource Planning systems’ origins datek bo early 1970’s (Radovilsky, 2004). Their first

application according to Fitzgerald (1992) was omnofacturing and production planning systems

incorporating the supply chain, inclusive of ordesales, scheduling, supply and distribution. Tihigail
scope positioned for the storage and allocatioprofiuction materials and ability to manage and jfeventories
was later changed to the calculation of materiatjuirements including information needs for manag@nand
decision support about other production resourgesn every IT software, there were developmerdges on the
platform, with the inclusion of new and wider fuioctalities intended to fulfil and achieve the gragineeds of the
system. ERP systems comprises of a very successffulare category that reached the $10 billionatathark two
decades ago (Davenport, 1998), with sales fueletthdy1st century bug phenomenon. Analyst had gelithey
would soon vanish (Kumar and Hillsgersberg, 20Gydtdo, 2009), but their expected worldwide sakessginger,
2009) show enterprises today still considers héoone of the most useful IT tools available foriaas industries.
ERP is a computer program that provides a geneveing platform for all departments of an enterpngith their
management functions being integrated into the narog ERP is a system for the seamless integraficail dhe
information flowing through the company such asafices, accounting, human resources, supply chaih, a
customer information (Davenport, 1998). There haanbclaims suggesting that ERP systems faciliffitéesmcy of
the processing of orders, the alignment of saldspaoduction, integration of customer orders arld/eey data.

Construction ERP allows construction companies a&eroptimum use of its assets resources in orderatdmise
the business profitability and keep it competitivéts market. The system offers a range of beméditconstruction
enterprises, which according to Davenport (200@glude coordinating processes and information, ciedu
carrying costs, decreasing cycle time, and impmveEsponsiveness to customer needs. The commoatiobjef
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the ERP system is to optimize the usage of alttimepany resources in the company’s operations ing@s much
information as possible across all company deparsndimiting the inadequate conventional humanreaghes
that are usually fragmented. Given that constracfimjects are transient in nature, span diffefengths of time
periods, and require different resources, it isallgwery difficult to achieve a balance betweer froduction
capability and the actual workload on hand for astauction enterprise all the time (Shi & Halpi®03). The ERP
in this regard, serves as an advanced planning waukch helps construction firms decide on when ogv
company resources are to be allocated to specifjeqis, whether the company will need to completedditional
external resources from the market, and the syyadédow awarded projects are to be run and exdcudther
benefits includes better planning of finances djguts and enterprise, management of projects nwiihie and
budget, enhanced decision-making capabilities,ngthened relationships with suppliers and subcoturs,
elimination of data re-entry, and increased effickein management. The objective of this papemipresent
construction professionals’ perspective on the fisnef the implementation of an ERP system in ¢bastruction
industry, thus boasting effective construction pobjmanagement and improve resources procurememé iSouth
African construction industry. The research metlddpted for this research is a comprehensive catibm of
primary and secondary data of ERP in constructianagement. The first part of this paper comprigessynopsis
on ERP followed by a presentation of the researetthad adopted for the study before the presentatforine
research findings and thereafter discussion ofdhkalts and its implications.

Benefits of enterprise resource planning implementation- a synopsis

Enterprise resource planning systems facilitate®rganisations business in numerous ways. ERP rsyalews

orders to be made efficiently, aligns sales withduoiction, integrates requisition with delivery da@ad provides
efficient plant scheduling and production processesther benefits include better coordination anocessing of
information, reduction in carrying costs, decreasgrocess cycle time, and improvement in resp@mggs to
customer needs (Davenport, 2000). Since ERP sysietmgrate all divisions of an organisation seasiigsit

makes firm control over an organisation a possibikurthermore, the interconnectivity among thedmes of ERP
systems reduces the time to perform the differgugrational tasks — therefore, making better orgsioisal

efficiency a possibility (Kessinger, 2009). Leeaht(2002) stated that an ERP system can shori&eprtscurement
cycle by an approximate eighty percent, through @lidomation of repetitious transactions and reduociof

manpower to perform particular tasks. Connor andd@000) summarised reasons why companies inndsRP

systems as follows:

» Integration of Financial Information: Different cgany divisions contribute differently to the totazenue
the company generates. Each one has its own sst sakt, revenue, and other financial

* Integration customer order information: Having imf@ation in a single integrated platform rather than
scattered among many different systems that casorotnunicate with one another, allowing organisation
to keep track of requisitions more easily and comte all other departments which form part of the
organisation simultaneously.

« Standardisation of processes: Standardizing comparsgesses and using a single integrated system can
save time, increase productivity, and reduce prodyae time

* Reduction of inventory: Improvement in the obsebpratability of ordering and processing within the
company can lead to responsible and better plafutfdchent of all requisition by the users.

» Standardisation of HR division: ERP can help fie tHR problem of a company that may not have a
unified, simple method for tracking employees’ timed communicating with them about benefits and
services, especially in the case of companies mvithiiple business units

The need to integrate organisational processeseaodange knowledge effectively and efficiently bedw all
stakeholders necessitates on most businesses phenientation of ERP systems and technology. Ahn2899)
states that an ERP systems is ideal for any compdngh seeks to enhance company competitivenessighr
effective use of all company assets. The generdénstanding surrounding the ERP systems is thgtalhew an
organisations to explore knowledge about its bissirend related processes; essentially making thie §Rtem a
vital tool for capturing, exploring, and transfeigi knowledge among its departments for better pamncy and
information flow. Furthermore, according to the &eBeacon Solution (2013), the objective of the EBRtion is
to drive the flow of information between all intatnbusiness functions while managing connectionsutside
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stakeholders, which according to Negahban (2008),&act must promote an increase in efficiency uération of
an organisation and also increase additional grgfinerated from operations.

M ethodology

The data used in this paper were derived from pdthary and secondary sources. The primary date witained
through the survey method, while the secondary wata derived from the review of literature andharal records.
The primary data was obtained through the useqfestionnaire aimed at 200 construction professinegking in
both private and public construction firms in Jomesburg- South Africa to meet the research objestivihe
questionnaire was considered vital for the survegrder to have a true reflection of the perceibedefits of ERP
which are considered significant in the South Adreonstruction industry.

The professionals used for the survey were randselgcted amongst their peers. Survey participiactsded
architects, quantity surveyors, civil engineersistauction and project managers. A list of congtancprofessional
that works within the greater Johannesburg MetiitgroMunicipality was obtained from the respeciprefessional
council and the Council for the Built Environmetite watchdog of professionals in the country via #arious
professional councils. This approach concurs withwork of Swan & Khalfan (2007) who advise that thclusion
of all construction professionals in a study ofstihhagnitude is essential for successful projedvelst which
applies to the current study. Random sampling vgasl to select the professionals. According to Kot Tromp
(2006) random sampling is the probability wherelbppgle; place or things are randomly selected. Riweriist of
construction professionals, 100 were randomly setecThis yardstick was considered vital for thevey in order
to have a true assessment of the benefits of ERReffective construction project management. Beeaalb
professionals as contained on the list had an exhaice to be drawn and participate in the sur@ey.of the 200
guestionnaires sent out, 167 were received backesepting an 83.5% response rate. This was comesider
satisfactory for the analysis based on the assebyoMoser and Kalton (1971) that the result ofievey could be
considered as biased and of little value if themrerate was lower than 30% to 40%. Because th@lsasive for
this study was relatively small, all groups of resgents were lumped together in the analysis irrotal obtain
significant results. The data were analysed byutaling frequencies and the mean item score (Mf3he rated
variables. Although the empirical study is basedaelatively small sample of 167 construction pssionals, the
findings provided an insight into the general pptms of the benefits of ERP to the South Africangtruction
industry. The calculation of the MIS is explainedthe next section. The research was conductedeeetihe
months of July to October, 2016. The questionnaias designed based on the information gathereahgluhie
literature review and does not form part of an taxissurvey instrument.

Mean Item Score (MIS)

A five point Likert scale was used to determine Hemefits of implementing BIM, ERP and their intgon for
effective project management in the South Africastruction industry with regards to the identifieedtors from
the extant review of literature. The adopted seedes as follows: (1) = Strongly disagree; (2) = Dige; (3) =
Neutral; (4) = Agree; and (5) = Strongly agree. Tiwe-point Likert scale scores were transformedntan item
score (MIS) for each of the roles of BIM and ERRd dhe effects of integrating BIM+ERP as scoredtloy
respondents. The indices were then used to deteriménrank of each item. These rankings made giplesto cross
compare the relative importance of the items asgdeed by the respondents. The computation of th® Mas
calculated from the total of all weighted responaed then relating it to the total responses oaréiqular aspect.
This was based on the principle that respondents’es on all the selected criteria, consideredthage are the
empirically determined indices of relative importan The index of MIS of a particular factor is themn of the
respondents’ actual scores (on the 5-point scal@ngby all the respondents’ as a proportion of shen of all
maximum possible scores on the 5-point scale th#terespondents could give to that criterion.igtiéing were
assigned to each responses ranging from one tddivtbe responses of ‘strongly disagree’ to ‘stigragree’. This
is expressed mathematically below in Equation Th& relative index for each item was calculatedefach item as
follows, after Lim and Alum (1995):

MIS = An+ 2y + 3y +4n,+5n5 Equation 1.0
>N

Where; n1 = number of respondents for stronglygiisa; n2 = number of respondents for disagree; n@rsber of
respondents for neutral; n4 = number of respondentagree; n5 = number of respondents for stroagiee; N =
total number of respondents. Following the matherabtomputations, the criteria were then rankedeéacending
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order of their relative importance index (from thighest to the lowest). The next section of thelarpresents the
findings of the survey and some discussion.

Results and discussion
Demographical specifics

Findings from the sixty-five usable questionnair@gealed that 22.0% of the respondents were iragieegroup of
20-25 years old, 26.0% in the age group of 26-3ryeld, 22.0% were in the age group 31-35 yeatsii?.0%
were in the age group 36-40 years old, 2.0% ofeékpondents were in the age group 41-45 yeargld@ély were in
the age group 46-50 years old, 3.4% of the respuadeere in the age group 51-55 years old and ©0%e

respondents were above 55 years old. Further,tsestibwed that 30.0% of the respondents were Afrib&.0%
were White, 8.0% were either Indian or Asian and @%he respondents were coloured. It was alsoddbat the
respondents’ are currently handling constructioojgats ranging from residential, road constructiand civil

engineering related projects. Findings relatingegpondent’s professional qualification showed #tlatespondents
were construction professionals. Furthermore, tesaflected that 40.0% of the respondents hadrsque ranging
from 1-5 years, 26.0% had experience in the rafigel® years, 18.0% had experience that rangeddsstvi1-15
years, 4.8.0% had experience that ranged from 1¢e2@s, and 12.0% had more than 20 years’ experignthe

construction industry. Further, 42.0% of the resimms had bachelor’s degrees, 18.0% had diplomds]20% of
the respondents had master's degrees, whilst 280fte respondents had honours degrees. Thesadintus
reveals that the respondents have a working kn@eleaf the construction industry/ projects and édis in

Johannesburg; hence their opinions on the studgctise will be deemed credible. The next sectioresgnt the
result of the survey findings on the benefits ofFEfr effective construction project managementhia South
Africa construction industry.

Benefits of implementing ERP systemsin construction firms

Table 1.0 indicated the benefits of implementingPEd¥stems in the South Africa construction induskhe results
from the collected data indicated that ‘informedtidimn making’ and ‘effective information managertiemere

both ranked first with a mean score of 4.42 andamdard deviation of 0.706 and 0.697; ‘effectivejpct

coordination’ and ‘elimination of unnecessary pssas’ were both ranked second with a mean scote86fand a
standard deviation 0.651; ‘elimination of idlingsoairces’ and ‘improved project administration’ weh ranked
third with a mean score of 4.34 and a standardatievi of 0.628 and 0.636 respectively; ‘improvetbimation

sharing’ was ranked fourth, with a mean of 4.30 arsandard deviation of 0.616; and ‘better projpgahning’ was
ranked fifth, with a mean of 4.22 and a standandati®n of 0.704 as the benefits of ERP implemeaotatn the
South Africa construction industry.

The benefits which the respondents regarded thdenbst unlikely to be gained if ERP systems ameémented in
construction firms include proactive material syppffective project progress monitoring, improvedality of
work, improved client and lastly reduction of disgsi

The findings from the study fundamentally suppdthts study conducted by Bhirud and Revatkar (201&res they
communicate that through the implementation of E®Btems organisations can benefit cost optimization
incorporate design changes, consistent quality azomdnce, information reliability, faster and on-#inmaterial
delivery, incorporates value engineering. The sisdlso in agreement with Oracle (2016)’s whitpgraon project
portfolio management through an ERP system; tharisgtion states that these systems can simplijeqr
planning and efficiently manage project resouréesthermore, the study is in agreement with Oré2046) white
paper on Contract Management, the organisatioesstaat ERP systems facilitate the managementl afitical
information and complete visibility, which is inr@gment with this study. According to Kruger andrfpal (2009),
the benefits that can also be gained through thpdeimentation of an ERP system is that the fadditatders to be
made efficiently, aligns sales with productiongipates requisition with delivery data, and prosiééficient plant
scheduling and production processes. Further benefilude better coordination and processing @rination,
reduction in carrying costs, and decrease in psocgsle time (Davenport, 2000; Elarbi, 2001; Chehgl., 2008).
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Table 1.0: Benefits of implementing ERP systemhienconstruction indsutry

-23-

Benefits of implementing ERP systems in construrcfions X oX R
Informed decision making 4.42 0.706 1
Effective information management 4.42 0.697 1
Effective project coordination 4.36 0.651 2
Elimination of unnecessary processes 4.36 0.651 2
Elimination of idling resources 4.34 0.628 3
Improved project administration 4.34 0.636 3
Improved information sharing 4.30 0.616 4
Better project planning 4.22 0.704 5
Efficient material and plant coordination 4.20 B68 6
Optimised utilisation of production resources 4.190.682 7
Effective subcontractor coordination 4.19 0.702 7
Reduction of project duration 4.16 0.720 8
Reduction in order errors 4.14 0.760 9
Improved transparency of management responsisilitie 4.10 0.733 10
Improved project control 4.09 0727 11
Better project control 409 0732 11
Reduction in reworks 407 0.725 12
Reduction in order cycle-time 4.07 0.738 12
Maximised project profitability 403 0.832 13
Proactive material supply 4,01 0.821 14
Effective project progress monitoring 399 0814 15
Improved quality of work 395 0820 16
Improved client satisfaction 393 0830 17
Reduction in dispute/ conflict 390 0.830 18

X = Mean item scoresX = Standard deviation; R = Rank
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Conclusion

On the basis of the reviewed literature and theieoap findings (questionnaire survey), it can bencluded that
South Africa construction professional perceived tienefits of ERP to the construction industry @f®rimed
decision making, effective information managemaesitective project coordination, elimination of umessary
processes, elimination of idling resources and awpd project administration as the benefits of ERP
implementation in the South Africa constructionustty. The findings shows that ERP systems couigkfitetheir
organizations by providing better integration ofriiing environment, more automation and more flditibin
operations and information access. The implememtaif an ERP system is oftentimes an investmentenvavich
is categorised as strategic in nature; therefaegtirception of benefits which can potentially béngd through the
implementation of ERP systems can be very infl&nti terms of an organisation’s commitment to ithea of
adopting the system. The findings indicate thatstrmction professionals in the Gauteng provincesekmformed
decision making, effective information managemeffiective project coordination, elimination of iaj resources
and unnecessary processes to be among the togdtbdodie gained from the implementation of an EyBtem
solution. This implies that, with the prospectivedaiser being of the view that ERP systems pogkesability to
facilitate the gaining of various influential beitgf the perceive usefulness of the system by e®al-can result in
rapid improvement in terms of efficiency within tbeganisation as perceived usefulness will resulthe actual
usage of the ERP system. The findings imply thatattual usage of the ERP system will result inerinformed
decision making, effective information managemeand so forth, due to the perceived usefulness l@éhtentions
of use of the prospective end-user. Hence, it t®menended that the implementation of ERP systemthen
construction industry should be encouraged in otdesolve current problems that are currently ieherin the
South Africa construction industry.
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