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A Methodology to Satisfy Key Performance Indicators for
Successful ERP Implementation in Small and Medium
Enterprises
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Abstract—Small and Medium size industries are facing
challenges in  Enterprise Resource Planning (ERP)
implementation. To address this issue this article proposes a
methodology that focuses on the selection of most suitable ERP
modules out of the available set of modules and Critical Success
Factors (CSFs) identification for  successful ERP
implementation in small and medium enterprises (SMEs). The
methodology makes use of business requirement and selects the
ERP modules and CSFs, which will satisfy the business
requirement. It optimizes the resources SMEs has to invest for
ERP implementation. To have a better understanding on
working of methodology, four examples have demonstrated at
end of the article.

Index Terms—Enterprise resource planning, lean
manufacturing, small and medium enterprise, key performance
indicators, critical success factors.

. INTRODUCTION

Enterprise Resource Planning (ERP) is growing business
solution to keep pace with rapidly changing market demands
and sustainable business growth. ERP system is the efficient
information management system capable of providing the
right information at right time [1] there by bringing
tremendous rewards to the organization in the competitive
world. However, ERP implementation is time-consuming and
expensive [2], [3]. Small and medium enterprises (SMEs) are
facing difficulties in ERP system implementation as there is
lack of knowledge, expertise, and guidelines in this area [4],
[5]. SMEs using Lean technology are not willing to use ERP
system believing in the critique that Lean and ERP are
opposite to each other [4], [6]. Dilemma and difficulty related
to ERP implementation are keeping SMEs away from
harnessing benefits of ERP system. Therefore, SMESs has to
change their view on ERP system and hence article shows the
ways, SMEs have to see ERP system. The basic idea is to see
ERP system as modular and focus on the portion that satisfies
their requirements instead of viewing it as a huge and complex
system.

In the available literature on ERP system, the study has
been carried out on a successful implementation of ERP and
different methods have been proposed to reduce failure in
implementation [3], [7]-[9]. Even though scarce publications
provide ERP selection methods for selecting ERP package
[10] but currently there is no modular level approach based on
KPI.
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A. Implementation of Enterprise Resource Planning

System in SMEs: Why it fails?

Benefits of ERP system such as reliable information access,
inventory reduction, on time delivery, increased productivity,
reduction in IT cost, transportation and logistics cost
reduction, improved  business  process, improved
responsiveness to customer, improved communication and
integration between the functions [1], [11]-[14] are the
obvious reason for ERP implementation. In some cases,
SMEs go for ERP only due to peer pressure without knowing
what they actually want out of the system.

ERP system is advantageous however, if not properly
managed it can be seen negatively, because of increased cost
of installation, extended time plan, high manpower
requirement, improper integration of software with business
processes, re-engineering of processes more than expected
and lack of top management support [2], [3], [15], [16]. In
some cases, the failure of ERP project has led to bankruptcy
[13], [17]. Adding to this, SMEs weakness such as [18] local
management, short-term strategy, lack of expertise,
non-functional organization, limited resources and lack of
method and procedure; successful ERP implementation is
questionable. Therefore improper implementation planning
becomes a major factor for the failure of ERP system in the
organization [19]. The proposed research methodology may
reduce the failure rate of ERP implementation in SMEs.
Methodology explores the best & suitable ERP modules,
which serve the purpose of SMEs in ERP implementation.

B. Why is it Necessary to Identify Critical Success
Factors?

Critical success factors are the guiding points, following
and addressing them increases the probability of a successful
ERP implementation [15], [16]. When we carried out the
research by studying various publications on CSFs for ERP
implementation, number CSF count reached more than fifty!!
[11], [13], [15], [16], [20], [21]. Each CSF is associated with
cost, schedule, and level of achievement [13]. If SMEs focus
on all the CSFs eventually, they fall into resource crisis.
Hence, the research methodology focus of identification of
CSFs, which are relevant to only selected ERP modules using
cause and effect approach.

The main purpose of this article is to provide a
methodology for identification of relevant ERP modules and
CSFs to satisfy identified KPIs for SME from the pool of ERP
modules and CSFs. Following are the important steps of the
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proposed methodology:

« ldentify the Key Performance Indicators (KPIs) from
Business requirement

+ Select relevant ERP modules

« ldentify related Critical Success Factors (CSFs)

The proposed methodology as shown in Fig. 1, support the
selection of modules and CSFs for ERP implementation as
explained below.

A. ldentify KPIs from the Business Requirements

The ultimate goal of any organization is to improve
business performance; hence, they look for different
initiatives that will enhance their performance. This is the
strategic level decision. Key Performance Indicator (KPI) is
one of the dimensions to represent the business performance
[12], [22].There are many ways [23] to arrive at KPIs and one
of the ways is Balance scorecard (BSc) [22]. The method can
be used to drill down strategic level business requirement into
the KPIs [22]. When ERP is the choice of organization, which
satisfies their business requirement first step is to select the
KPI they want to improve. For example, improve customer
service may be the one of the business requirement. KPI for
customer service improvement can be customer satisfaction
level, on time delivery and reduction in complaints. Another
example for a business requirement can be, to improve the
productivity of the business process. For this requirement,
KPI can be the reduction in work force and non-value added
activity reduction. In a similar way for demonstration, we
have selected four KPIs ‘Inventory Reduction’, ‘Overall Cost
Reduction’, ‘Information/Data ~ Management’ and
‘Performance Improvement’ from the top search in literature.
These KPIs will be discussed more in section I1I.

Input from SMEs

Business requirement

v
Key Performance Indicator (KP1)
---» measuring the success of business
requirement

I}
ERP module and CSFs selection process

Modular
based ERP

“Bolt on’s” ERP
modules for
Lean tools

-----» Relevant ERP modules selection
)

Identify Critical Success Factors
(CSFs) selected ERP modules
through Cause and Effect analysis

¥

Output
ERP module and CSFs selected for
successful ERP implementation
Fig. 1. Schematic representation of methodology for ERP implementation in
SMEs.

In general, other KPIs can be functional level data
integration, supply chain management, lead-time reduction,
quality improvement etc. Once SMEs have KPIs defined, next
step is to select the relevant ERP modules.

B. Select Relevant ERP Modules

All standard ERP modules in ERP software package do not
serve the purpose of an organization [24]. Either ERP vendors
mislead SMEs to purchase the complete software package or
SMEs drop the idea of having ERP system in their
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organizations due to the high price of the ERP software
packages and cost associated with the implementation of the
complete package [25]. This is the serious concern for SMEs
and drawback created around ERP systems. Therefore, before
jumping into a decision of purchasing entire package, SMEs
has to analyze what are the modules that will improve the
KPIs identified in step one. In the methodology, the process
of identifying relevant ERP modules is systematic literature
studies, expert advice, and feedbacks from the ERP vendors.
They should find the answer to the question “Which ERP
module leads to improvement of what kind of KPI?” For
example, literature studies on inventory reduction [21], [26]-
[29] show that ‘Inventory Management’, ‘Supply Chain
Management’, ‘eKanban’ and ‘Customer Relation
Management’ are the key ERP modules for inventory
reduction KPI. Therefore, “Relevant ERP modules for KPI
inventory reduction are ‘Inventory Management’, ‘Supply
Chain Management’, ‘eKanban’ and ‘Customer Relation
Management’. SMEs focused on cost reduction, which can be
a business requirement, select inventory reduction KPI and
select only relevant ERP modules (as discussed in the
example). They do not need to waste their resources on
purchasing the whole ERP package. Selected ERP modules
can be standard modules or bolt-on modules [5] like value
stream mapping, advance planning & scheduling and overall
equipment efficiency management [4], [5], which supports
lean manufacturing activities.

C. Identify Related CSF for Selected ERP Modules

After selection of ERP modules, SMEs has to find ways for
successful implementation of these modules. As per
discussion in section 1.B of this article ‘Why is it necessary to
identify Critical Success Factors?” SMEs do not have
resources to address all the CSF. As the result, SMEs
overlook important CSF and hence fail in implementation or
end up in not achieving the objectives [13]. Causes for the
failure of ERP systems will become reasons for the success
when these causes convert into CSF. Using this idea, the
methodology proposes a fishbone cause and effect analysis
tool to identify the CSFs [30]. Fish bone cause and effect
analysis is the general tool, which can be applied for any kind
of problem-solving. SMEs can use literature studies,
brainstorming, expert advice, and ERP vendor suggestions to
identify causes of failure for only selected ERP modules.
From the examples demonstrated in this article in next section,
one can see that any selected ERP module has a combination
of generic and unique CSFs. For inventory reduction, generic
CSF is ‘top management support’ and unique CSF is
‘trust-based and synergistic alliances with supplier’ identified
through literature. To have more clarity, CSFs are classified
under Strategic, Organizational, Operations, User and ERP
software categories [13], [3].

The proposed methodology optimizes the resources SMEs
have to spend on ERP implementation. Following this
methodology, SMEs will successfully select relevant ERP
modules and corresponding CSFs for ERP implementation
but the process does not end here. SMEs should make sure
that all selected CSFs addressed and they should follow a
systematic ERP implementation process to gain the benefits.
This will be done in future works of the proposed
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methodology. The proposed method is limited to modular
based ERP systems only; therefore, SMEs using this
methodology should look for such ERP software vendors.

I11. DEMONSTRATION WITH EXAMPLES

A. Selection of KPIs

To demonstrate the methodology selection of KPIs will be
such that those are important to an organization and most of
the SMEs would like to improve. To find those important

Open and honest information sharing [21]

3],[21

Trust-based, synergistic alliances [21] 31.21]
Supplier relationship [153], [27]

Culture change [21], [37], [2],[3]

@
oo

/—» Effective use of pilot projects [21]

— Monitoring and evaluation of performance [21],[2] /¥ Trainingand Education [13], [2]

KPIs, Hammar software is used to systematically map the
selected publications [31], [32]. The generated reports consist
of trends of KPIs occurrence in literature. By analyzing the
trends top four KPIs inventory reduction, information/data
management, overall cost reduction, and performance
improvement have selected. From literature, it is clear that
implementation of ERP system will definitely improve the
selected KPIs. Let us assume that these KPIs have derived
from the business requirements of SMEs, as they represent the
top ranked KPIs in the literature.

Senior and functional managerial support [21]

User Satisfaction[13], [12]

|

Inventory Management[1], [25]
+  Advance planningand scheduling

Quality of information[3] [21], [19],[25]
. eKanban & Customer Relation

ERP software vendor service quality [ 3] Management [1], (5], 5]

User friendliness of module [27]
Software testingand debugging [13]
Appropriate T legacy system [15], [2]

Inventory Reduction —» Business Process Reengineering [21], [15]
\— Change Management[15], [21]
—p Cross functional team [12]
Effective use of pllot project [21]
(b)

Senior and functional managerial support [21],

>
Well defined plan forsystem [3],[21]

implementation[15]

Strategic supplier partnership [34] ERP modules

Supplier relationship [15], [20]
Culture change [21], [37], [2]

Selection of leantools and techniques and

Monitoringand evaluation of performance[21],[2]

Understanding organizational requirement [15] R

User Satisfaction [13],[12]
— User Involvement [11] [3]
Trainingand Education [13] [2]

Production planningmodule,

Information/ Data

Management Business Process Reengineering[21], [7]

Change Management[15], [21]
Cross functional team [12]

Effective use of pilot project [21]

> Quality of information [3]
—> ERP software vendor service quality[3]

+ Finance module, HR module,
Marketingmodule, sales module,
purchasemodule [1], [34]

—p User friendliness of module[27]
\—> Software testingand debugging [13]
Appropriate T legacy system [15], [2]

Senior and functional managerial support [21],
3], [21]

Culture of innovation [37]

Systematic Thinking [37]

Vision of the future [37]

KPlIObjectve Culture change [21], [37], [2],[3]

Selection of leantools and techniques and ERP modules

Monitoringand evaluation of performance[21], [2]

—p User Satisfaction[13], [12]
—» User Involvement [15],[3]

+ Production planningmodule, Finance
module, HR module, Marketing

Overall cost reduction Business Process Reengineering[21], [15]

Processes-and-information-based management [37]
Change Management[15], [21]
Quality informationand analysis [37]
Cross functional team[12]
Effective use of pilot project [21]

module,salesmodule, purchase
module [1],[38]

) . "Line Designand Balancing" module
ERP software vendor service quality [3] [8] Value Stream Mapping’ modlle

—» User friendliness of module [27] [4]
Software testing and debugging [13]
Appropriate T legacy system([[15], [2]

Quality of information[3]
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(d)

Senior and functional managerial support [21],

[3],[21]

Vision of the future [37]

Culture change [21], [371,[2], [3] and ERP modules

— 2]

Selection of leantoolsand techniques

Monitoringand evaluation of performance [21],

User Satisfaction [13], [12]
User Involvement [11], [3]
Trainingand Education [13], [2]

« BasicERP modules[1]

Performance

Improve ment Processes-and-information-based management [37]

— Business Process Reengineering[21], [7]
— Change Management[15], [21]

— Cross functional team [12]

Effective use of pilot project [21]

+ CRM[1],[5]
« Value stream mapping module

—» Quality of information[3] & Just In Time modules [4]

ERP software vendor service quality [3]

User friendliness of module[27]

—» Software testingand debugging [13]
Appropriate T legacy system[15], [2]

Fig. 2. Cause and effect analysis for KPI
a. Inventory reduction b. Information/Data management c. Overall cost reduction d. Performance improvement.

A. ERP Modules Selection

Each KPI has been studied individually to recognize the
aspects of ERP modules that suites in improving the
corresponding KPI and recommend those modules only. For
Inventory reduction (KPI), the required aspects identified in
the literature are:

o Automated information flow between buyer and supplier
[21], [28]

o Support demand leveling, JIT procurement and production
leveling [5], [26], [33].

ERP modules suitable to these aspects are Inventory
Management [1], [25], Advance planning and scheduling [19],
[21] eKanban and Customer Relation Management [1], [5],
[21], [26]. If KPI requires Lean tools, ERP modules specially
built for lean (called as Add on or Bolt on) are the
recommendations.

In case of KPI Information/Data Management, important
features required are:

e Shared data and visibility across all the areas of the
company [19],

o Affords one to manage all departments from production to
distribution and accounting in one integrated system
[34]

e Abundant information availability including supplier,
customers, and alliances [19].

The basic ERP modules such as Production planning
module, Finance module, HR module, Marketing module,
Sales module, Purchase module [1], [34] are suitable modules.
SMEs has to select these modules for Information/Data
management in their organization.

For KPI Overall Cost Reduction required aspects are:

o Reduction of personnel, increased productivity, increase of
‘on-time’ deliveries, reduction in IT and procurement
costs, reduction of business operating and
administrative expenses [12]

o Lean initiatives envisage to achieve the highest quality at a
lowest cost [35].

Therefore recommended modules are more related lean
tools which are, 'Line Design and Balancing' module [8]
‘Value Stream Mapping' module [4] along with basic ERP
modules.

Similarly  for ~ KPlI  Performance  improvement
recommended modules are Basic ERP modules [1], Customer
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Relationship Management [1], [5], Value stream mapping
module and Just In Time modules [4]. Important aspects of
modules for these KPIs are:

o Improved customer services, flexibility, and integration of
functions enhance performance [27],

e Lean tools for Elimination of waste leads to performance
improvement [36].

Now relevant ERP-modules have identified for selected
KPIs, next step is the identification of CSFs.

B. CSF Identification Using Cause and Effect Analysis

Using literature research with help of cause and effect
analysis, main reasons for failure in implementation of ERP
modules have recognized. In case of KPI inventory reduction,
reasons for the increase in inventory are improper
communication of organization with supplier and customers
regarding requirements and delivery of parts or products, fear
of losing data confidentiality by sharing data with suppliers
and improper production planning [21], [27]-[29]. In addition
to these reasons, lack of managers’ support, ERP module
training deficiencies and resistance due to organizations
culture are general reasons for failure. If these cause the
failure in implementation, SMEs have to consider these as
CSFs and address them during implementation. Fig. 2 shows
the complete Cause and Effect analysis of selected four KPIs.
For Information/Data management KPI, important CSFs are
user involvement, user friendliness of interface of the
software, quality of information and ERP vendor service [3],
[11]-[13]. CSFs for the KPI Overall cost reduction are
systematic thinking, performance measurement, and selection
lean tools supporting ERP modules [37], [38]. For
productivity improvement KPI, important CSFs are process
and information based management, the vision of the future
and business process reengineering [4], [37].

IV. CONCLUSION

SMEs can make use of the proposed methodology to make
the process of ERP implementation easier and profitable. The
proposed approach optimizes the resources SMEs has to
spend on ERP system through selection and purchase of just
right ERP modules and addressing only key CSFs. This paper
is limited to only four KPIs to identify the key ERP modules
and corresponding CSF. However, KPIs, which SMEs would
like to improve, are many and need extensive research.
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Therefore, future directions will consider those KPIs and
develop them under the proposed methodology.
Experimentation of practicality of proposed methodology in
SMEs is another scope of future research.

ACKNOWLEDGMENT

We acknowledge the support of LIMDA team members
and the University of Alberta for funding this research work.

REFERENCES

M. Rashid, L. Hossain, and J. D. Patrick, “The evolution of ERP
Systems: A historical perspective,” Evol. ERP Syst. A Hist. Perspect.,
pp. 1-16, 2002.

M. Al-Mashari, A. Al-Mudimigh, M. Zairi, and M. Ziari, “Enterprise
resource planning : A taxonomy of critical factors,” Eur. J. Oper. Res.,
vol. 146, no. 2, pp. 352-364, 2003.

Z. Zhang, M. K. O. Lee, P. Huang, L. Zhang, and X. Huang, “A
framework of ERP systems implementation success in China: An
empirical study,” Int. J. Prod. Econ., vol. 98, no. 1, pp. 56-80, 2005.
P. Halgeri, R. McHaney, and Z. J. Pei, “ERP systems supporting lean
manufacturing in SMEs,” Enterp. Inf. Syst. Bus. Integr. SMEs By
Maria Manuela CruzCunha, pp. 56-75, 2010.

D. Powell, J. Riezebos, and J. O. Strandhagen, “Lean production and
ERP systems in small- and medium-sized enterprises : ERP support for
pull production,” J. Prod. Res., vol. 51, no. 2, pp. 395-409, 2013.

D. Powell, E. Alfnes, J. O. Strandhagen, and H. Dreyer, “The
concurrent application of lean production and ERP: Towards an
ERP-based lean implementation process,” Comput. Ind., vol. 64, no. 3,
pp. 324-335, 2013.

T. Huang, “Peeking at the ERP Decline stage: Japanese empirical
evidence,” Comput. Ind., vol. 82, pp. 224-232, 2016.

M. Houti, A. Evolution, and L. Manufacturing, Lean ERP : A Hybrid
Approach Push / Pull.

J. Zhang, Z. Wu, K. Chen, P. Feng, and D. Yu, A Methodology and
Conceptual Framework for Flow-Manufacturing — Oriented ERP
Systems, 2006.

H. Moutaz, “ERP selection: The SMART way,” Procedia Technol.,
vol. 394-403, pp. 394-403, 2014.

C. P. Holland and B. Light, “Critical success factors for ERP
implementation,” SSRN Electron. J., no. June 1999, pp. 30-36, 2013.
Y.-C. Shen, P. S. Chen, and C.-H. Wang, “A study of enterprise
resource planning (ERP) system performance measurement using the
quantitative balanced scorecard approach,” Comput. Ind., vol. 75, pp.
127-139, 2016.

A. Y. T. Sun, A. Yazdani, and J. D. Overend, “Achievement
assessment for enterprise resource planning (ERP) system
implementations based on critical success factors (CSFs),” Int. J. Prod.
Econ., vol. 98, no. 2, pp. 189-203, 2005.

R. Jha and A. K. Saini, “An exploratory factor analysis on pragmatic
Lean ERP implementation for SMEs,” in Proc. 2012 2nd IEEE Int.
Conf. Parallel, Distrib. Grid Comput. PDGC 2012, no. 2000, pp.
474-479, 2012.

S. a. Kronbichler, H. Ostermann, and R. Staudinger, “A review of
critical success factors for ERP-projects,” Open Inf. Syst. J., vol. 3, no.
1, pp. 14-25, 2009.

M. Mohammad Reza, A. Asefeh, and D. J. Mohammad, “A
comparative study of critical success factors ( CSFs ) in
implementation of ERP in developed and developing countries,” Int. J.
Adv. Comput. Technol., vol. 2, no. 5, pp. 99-110, 2010.

C. P. Holland and B. Light, “Critical success factors for erp
implementation,” SSRN Electron. J., pp. 30-36, 2013.

A. Moeuf, S. Tamayo, S. Lamouri, R. Pellerin, and A. Lelievre,
“Strengths and weaknesses of small and medium sized enterprises
regarding the implementation of lean  manufacturing,”
IFAC-PapersOnLine, vol. 49, no. 12, pp. 71-76, 2016.

I. J. Chen, Planning for ERP Systems: Analysis and Future Trend,
2001.

0. Alaskari., A. M.M, N. Dhafr, and R. Pinedo-Cuenca., “Critical
successful factors (CSFs) for successful implementation of lean tools
and ERP systems,” Lect. Notes Eng. Comput. Sci., vol. 2199, no. 1, pp.
1627-1632, 2012.

P. Kelle and A. Akbulut, “The role of ERP tools in supply chain
information sharing, cooperation, and cost optimization,” Int. J. Prod.
Econ., vol. 93-94, no. SPEC.ISS., pp. 41-52, 2005.

(1]

(2

(31

(4]

(5]

(6]

(71

(8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

83

[22] R.S.Kaplan and D. P. Norton, “The balanced scorecard: Measures that
drive performance,” Harvard Business Review, vol. 83, no. 7-8, 2005.
H. Cortes, J. Daaboul, J. Le Duigou, and B. Eynard, “Strategic lean
management: Integration of operational performance indicators for
strategic lean management,” IFAC-PapersOnLine, vol. 49, no. 12, pp.
65-70, 2016.

P. Ruivo, T. Oliveira, and M. Neto, “Using resource-based view theory
to assess the value of ERP commercial-packages in SMEs,” Comput.
Ind., vol. 73, pp. 105-116, 2015.

C. Iris and U. Cebeci, “Analyzing relationship between ERP utilization
and lean manufacturing maturity of Turkish SMEs,” J. Enterp. Inf.
Manag., vol. 27, no. 3, pp. 261-277, 2014.

M. J. Murray, W. W. Chin, and E. Anderson-Fletcher, “Satisfaction
with ERP Systems in supply chain operations,” Springer Proc. Math.
Stat., vol. 56, pp. 295-313, 2013.

K. Demeter and Z. Matyusz, “The impact of lean practices on inventory
turnover,” Int. J. Prod. Econ., vol. 133, no. 1, pp. 154-163, 2011.

L. Yi, “Methods research to improve inventory management based on
enterprise resource planning (ERP) environment,” vol. 53, no. Asei, pp.
2073-2078, 2015.

C. Hofer, C. Eroglu, and A. Rossiter Hofer, “The effect of lean
production on financial performance: The mediating role of inventory
leanness,” Int. J. Prod. Econ., vol. 138, no. 2, pp. 242253, 2012.

C. Bai and J. Sarkis, “A grey-based DEMATEL model for evaluating
business process management critical success factors,” Int. J. Prod.
Econ., vol. 146, no. 1, pp. 281-292, 2013.

A. Knutas, A. Hajikhani, J. Salminen, J. Ikonen, and J. Porras,
“Cloud-based bibliometric analysis service for systematic mapping
studies,” Proc. 16th Int. Conf. Comput. Syst. Technol., pp. 184-191,
2015.

N. J. Van Eck and L. Waltman, “Getting started with CitNetExplorer
version 1.0.0,” 2014.

P. C. Kong and Y. Daud, “Effectiveness of enterprise resource
planning system in supporting the lean manufacturing,” Appl. Mech.
Mater., vol. 315, pp. 899-904, 2013.

1. Madanhire and C. Mbohwa, “Enterprise resource planning (ERP) in
improving operational efficiency: Case study,” Procedia CIRP, vol. 40,
no. 2001, pp. 225229, 2016.

J. S. Randhawa and 1. S. Ahuja, “5S —A quality improvement tool for
sustainable performance: Literature review and directions,” Int. J.
Qual. Reliab. Manag., 2017.

D. Mourtzis, S. Fotia, and E. Vlachou, “Lean rules extraction
methodology for lean PSS design via key performance indicators
monitoring,” J. Manuf. Syst., vol. 42, pp. 233-243, 2017.

M. Lande, R. L. Shrivastava, and D. Seth, “Critical success factors for
lean Six Sigma in SMEs (small and medium enterprises),” TQM J., vol.
28, no. 4, pp. 613-635, 2016.

H. Ince, S. Z. Imamoglu, H. Keskin, A. Akgun, and M. N. Efe, “The
impact of ERP systems and supply chain management practices on
firm performance: Case of Turkish companies,” Procedia - Soc. Behav.
Sci., vol. 99, pp. 1124-1133, 2013.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Saraswati Jituri was born in Gadag, India in 1991.
She received bachelor of mechanical engineering in
2013, from B V Bhoomaraddi Collage of engineering
and technology Hubballi, India, affiliated to
Visvesvaraya Technological — University (VTU)
Belgaum India. She is doing MSc in engineering
management under the faculty of mechanical
engineering in University of Alberta, Edmonton Canada since September
2016. She has worked in the automobile industry for three years and has
experience in operations management in manufacturing field.

Jituri is a graduate student and research assistant in laboratory of
intelligent manufacturing design and automation (LIMDA) university of
Alberta. Her research field is advance manufacturing, operations
management. At present, her research is in lean manufacturing and
enterprise resource planning.

Brian Fleck (BSc, MSc, Ph.D.) is a professor of
mechanical engineering at the University of Alberta
who conducts research in fluids and energy, including
various topics related to fossil fuel development,
renewable energy, building engineering and
manufacturing.

He has been a professor since 1998, having served in
several administrative positions at the University of Alberta, including as
chair of mechanical engineering.

Fleck in his research has collaborated with Alberta Innovates, TEC




International Journal of Innovation, Management and Technology, Vol. 9, No. 2, April 2018

Edmonton and numerous corporate partners including Suncor, Syncrude,
and ATCO

Rafig Ahmad is a Ph.D in mechanical engineering
from Ecole Cenrale de Nantes, France. He has
obtained his master’s degree from Ecole Nationale
Superieure d'Arts et Metiers (ENSAM) Paris, France,
and his BS.c in mechanical engineering from
University of Engineering and Technology Peshawar,
Pakistan. He has worked as a Post-doctoral
Researcher at the University of Luxembourg for two

years.

84

He is currently assistant professor in the Department of Mechanical
Engineering, University of Alberta and Principal Investigator at the
Laboratory of Intelligent Manufacturing, Design and Automation (LIMDA)
with the main research focus of “hybrid and smart manufacturing systems”.
His research orientations include Hybrid manufacturing, CNC machining,
3D Printing, industry 4.0 and Industrial robotics.

Ahmad is a board member of International Society of Automation
(ISA-Edmonton section, Co-UofA Student Section Advisor), member of
APEGA and ASME. He is also an active reviewer, chair, and organizer of
numerous international conferences and journals.



