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The field of sourcing decision problems encompasses an extensive and
continually expanding body of research literature, reflecting the complexity and
significance of the decisions involved. Therefore, this paper does not strive for
exhaustive coverage. Instead, its primary purpose is to illustrate the diversity of
approaches and methods employed in addressing sourcing decision problems.
The analysis of the literature indicates that consensus has been reached regarding
the significance of the sourcing decision. However, various research studies
highlight different aspects of the sourcing decision problem domain and employ
a diverse array of methods and techniques. By highlighting different perspectives,
methodologies, and research findings, this paper contributes to a deeper
understanding of the complexities of sourcing decisions and provides valuable

insights for practitioners and researchers alike.

When commerce began, buying was an ad hoc, unstructured and undefined activity.
If we consider barter-type trades, where goods/services are exchanged directly without the
use of currency, this practice can be traced back at least 100,000 years. Over time,
purchasing emerged as a more structured process with defined and documented
procedures and objectives. With the implementation of specific strategies, purchasing
evolved into what 1s now known as procurement. Today, sourcing encompasses a broader
role, shifting from the implementation of purchasing strategies to supporting the overall

strategies of the organization.

The literature review strategy employed in this research is referred to as a ‘bird’s-eye
view area mapping literature review’(Szendrey, 2016). This approach mnvolved reviewing

the sourcing decision literature to depict the richness of the field without aiming for
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completeness. Through the analysis of the literature, several emergent themes were
identified, which clustered around four main approaches to the sourcing decision
problem, 1.e. deciding whether to make or buy, selecting the appropriate supplier, vendor,
service provider, or contractor, determining order quantity, scheduling, and price

forecasting, and making outsourcing decisions.

Deciding Whether to Make or Buy

Some researchers are interested in make-or-buy decisions (Culliton, 1942;
Venkatesan, 1992; Welch and Nayak, 1992; Mclvor, Humphreys, et al., 1997; Mclvor,
Mulvenna, et al., 1997; Canez et al., 2000; Humphreys et al., 2002; Platts et al., 2002;
Hwang et al., 2007). Canez et al. (2000) and Platts et al. (2002) propose a framework for
addressing the make-or-buy decision for either a specific individual part or a family of
parts. They emphasize the necessity of considering a wide range of factors beyond cost.
Their framework categorizes the relevant factors of the make-or-buy decision mto four
areas: (a) technology and manufacturing processes, (b) cost, (c) supply chain management
and logistics, and (d) support systems. Similarly, Hwang et al. (2007) focus on the make-
or-buy decision model for manufacturing and procurement issues. They identify six
primary factors for make-or-buy decision problems based on the literature: cost, quality,

delivery speed, delivery rehability, volume flexibility and product flexibility.

Furthermore, Venkatesan (1992), Welch and Nayak (1992), Mclvor, Humphreys,
et al. (1997), and Humphreys et al. (2002) emphasize the importance of formulating
make-or-buy decisions from a strategic perspective with senior management involvement,
as these decisions have implications for the overall strategy of the company. For instance,
m addition to static costs, Welch and Nayak (1992) outline strategic considerations
regarding the make-or-buy decision, which mclud: (a) the role of process technology in
providing competitive advantage, (b) the maturity of the process technologies under
consideration, and (c) competitors’ process technology positions. Finally, Mclvor,
Mulvenna, et al. (1997) present a more formalized approach to the make-or-buy decision.
They developed a knowledge-based system to support strategic purchasing through the
mtegration of Case-Based Reasoning and Multi-Attribute Analysis (MAA) approaches.

Their make-or-buy model consists of five stages: (1) identification and weighting of
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performance categories, (2) analysis of technical capability categories, (3) comparison of
retrieved internal and external technical capability profiles, (4) analysis of suppliers’

organization categories, and (5) total acquisition cost analysis.

Selecting the Appropriate Supplier, Vendor, Service Provider, or Contractor

Researchers show varying interests in procurement practices: while some explore
purchasing in a broader context (Cook, 1997), others focus on specific aspects of the
sourcing decision. A significant portion of the research conducted on sourcing decision
modeling pertains to the selection of the appropriate supplier, vendor, service provider,
or contractor (Lamberson and Diedrich, 1976; Cooper, 1977; Roberts, 1978;
Narasimhan, 1983; Timmerman, 1986; Soukup, 1987; Monczka and Trecha, 1988;
Nydick and Hill, 1992; Ng and Skitmore, 1995; Vokurka et al., 1996; Barbarosoglu and
Yazgac, 1997; Boer et al., 1998; Weber et al., 1998; Degraeve et al., 2000; Liu et al.,
2000; Handfield et al., 2002; Sarkis and Talluri, 2002; Kumar et al., 2004; Almeida, 2007;
Cao and Wang, 2007; Jharkharia and Shankar, 2007; Mojsilovic et al., 2007; Sucky, 2007;
Wadhwa and Ravindran, 2007). Lamberson and Diedrich (1976) propose a vendor rating
system that assigns a score to a particular vendor as a potential manufacturer of a specific
part. Theilr rating system consists of three phases: (1) characteristic rating - determining
the value of certain vendor attributes, (2) vendor survey - measuring the degree to which
avendor possesses each attribute, and (3) part criticality - determining the criticality rating
for the particular part. The vendor score, derived from the characteristic rating and
vendor survey, combined with the part criticality rating, determines the value of a vendor
for the particular part. Similarly, Roberts (1978) describes a vendor delivery rating model
that expresses the cause and effect relationship between order quantity, delivery time, and
production efficiency, as well as how this rating can serve as a decision-making tool.
Meanwhile, Monczka and Trecha (1988) present a total cost-based supplier performance
evaluation system for assessing key supplier performance factors.

Moreover, Ng and Skitmore (1995) mtroduce a prototype decision support system
for contractor prequalification. Their system consists of three phases: (1) evaluating the
capabilities of contractors based on project-specific criteria, (2) identifying risks that could

be caused by contractors, and (3) evaluating contractors based on their lkely
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performance, management capability, reputation, resources, progress, competitiveness,
and activeness. Additionally, Wadhwa and Ravindran (2007) propose a model for the
vendor selection problem with multiple buyers and multiple vendors under price
discounts. They approach the problem as a multi-objective optimization problem,
considering three conflicting criteria (price, lead-time, and quality rejects) to be minimized
simultaneously. They developed several models using weighted objective, goal
programming, and compromise programming methods and compared the results of
these models using the value path approach. Meanwhile, Almeida (2007) discusses a
multi-criteria decision model for outsourcing contract selection. The evaluation of each
contract 1s based on cost, quality, probabilistic delivery time, and confidence n quality
commitment. The model mtegrates multi-attribute utility function and ELECTRE

approaches, depending on whether compensation among the criteria is required or not.

Furthermore, Mojsilovic et al. (2007) propose a logistic regression framework
applicable across the outsourcing lifecycle. This framework 1s designed to select new
vendors, manage the existing client portfolio, and quantify the realized benefits to the
client resulting from the outsourcing agreement. In contrast, some researchers focus on
specific aspects of vendor selection, such as dynamic strategic aspects (Sucky, 2007),
environmental aspects (Handfield et al., 2002), and total cost of ownership (Degraeve et
al., 2000). Finally, Boer et al. (2001), Holt (1998), and Weber et al. (1991) provide a

comprehensive review of the methods used to support the supplier selection process.

Determining Order Quantity, Scheduling, and Price Forecasting

Expanding their research scope, some scholars go beyond supplier selection to
address other issues, including order quantity (Benton, 1983; Banerjee, 1986a, 1986b;
Kasilingam and Lee, 1996; Ghodsypour and O’Brien, 1998; Vaidyanathan et al., 1999;
S. Yang et al., 2007; Ozgen et al., 2008), order scheduling (Anthony and Buffa, 1977;
Buffa and Jackson, 1983; Ronen and Trietsch, 1988), and price forecasting (Kingsman,
1986). Benton (1983) compares three purchase quantity discount procedures in various
material requirements planning-based operating environments. They conducted
simulation experiments with time-phased demand, economic order quantity, and

McLaren’s Order Moment procedures. Their results indicate that purchase quantity lot
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sizing procedures considering time-phased demand outperform traditional economic
order quantity-based purchase quantity discount procedures. Meanwhile, the McLaren’s
Order Moment procedure exhibits the best cost performance. Moreover, Banerjee
(1986a) describes a jomnt economic-lot-size model for purchasers and vendors, where a
vendor produces the order for a purchaser on a lot-for-lot basis assuming deterministic
demand and lead times. The model, based on the joint total relevant cost, demonstrates
that a jomntly optimal ordering policy coupled with an appropriate price adjustment can

be economically beneficial for both parties.

Furthermore, Kasilingam and Lee (1996) present a mixed-integer programming
model to select vendors and determine order quantities. The model considers factors
such as the (a) cost of purchasing and transportation, (b) fixed costs for establishing
vendors, (c) costs of receiving poor-quality parts, (d) stochastic nature of demand, (e)
quality of supplied parts, and (f) lead time requirements for the parts. Similarly,
Ghodsypour and O’Brien (1998) discuss the integration of an analytical hierarchy process
and linear programming for selecting the best suppliers and placing optimum order
quantities among them. The analytical hierarchy process enables the consideration of
both quantitative and qualitative decision factors when calculating ratings for suppliers.
These ratings are then used as coefficients of an objective function in linear programming
to allocate optimum order quantities among the chosen suppliers to maximize the total
value of purchasing. Ozgen et al. (2008) integrate analytic hierarchy process and multi-
objective possibilistic inear programming to evaluate and select suppliers and define
optimum order quantities assigned to them. Additionally, S. Yang et al. (2007) propose a
decision model for ordering quantities from a set of suppliers with different yield rates

and unit costs while facing random demand.

Focusing now more specifically on order scheduling, Buffa and Jackson (19883)
propose a goal programming model to schedule purchases from a mix of vendors over a
defined planning period. The model combines the buyer’s operating characteristics (e.g.
safety stock levels, material requirements) with the vendor attributes (e.g. product quality,
price, service experience, timeliness of shipments). Meanwhile, Anthony and Buffa
(1977) present a strategic purchase scheduling model to minimize the total long-range
mventory costs during periods of rising prices. Additionally, Ronen and Trietsch (1988)

mtroduce a model-based decision support system for supplier selection and order

[
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scheduling of components and materials for large projects. They suggest two scenarios
for how the system can be used: (a) executing a project - managing purchasing to
minimize the expected costs (deciding from whom and when to order each item), and (b)
bidding for a project - assessing the costs related to the purchasing decision before
bidding. Finally, Aissaoui et al. (2007) provide a review of supplier selection and order

lot sizing modeling.

Making Outsourcing Decisions

A significant portion of the related business literature delves into outsourcing
decisions (Araz et al., 2007; Isiklar et al., 2007; Olson, 2007; Tsai and Lai, 2007; J.-].
Wang and Yang, 2007; D.-H. Yang et al., 2007). Araz et al. (2007) propose an evaluation
and management system for outsourcers in a textile company, aiming to evaluate, manage,
and select suppliers. Initially, the company’s existing outsourcers are evaluated based on
decision makers’ criteria using PROMETHELE. Then, potential strategic partners are
identified, and quantities to be ordered from them are allocated using fuzzy goal
programming. Similarly, J.-J. Wang and Yang (2007) outline a hybrid multi-criteria
decision model for information systems outsourcing. They apply the analytic hierarchy
process to analyze the outsourcing problem and determine the weights of the criteria,
followed by PROMETHELE for final ranking and sensitivity analysis. Six decision factors
are recognized:

e Economics - Outsourcing can lead to cost reduction and enhanced financial
flexibility.

e Resource - Outsourcing can enable companies to access new technologies and
skilled labor.

e Strategy - Outsourcing enables companies to focus on their core activities.

e Risk - Outsourcing can mtroduce additional risks, including the loss of core
competences, internal technical knowledge, and flexibility, which can
undermine the company’s innovative capability and increase the complexity of
information services management.

e Management - Outsourcing necessitates increased attention to communication

1ssues, ethical considerations, and other managerial challenges.
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e Quality - Outsourcing can result in companies acquiring services of improved
quality.

Finally, Isiklar et al. (2007) introduce a hybrid intelligent decision support framework for
evaluating and selecting logistics outsourcing partners effectively. The proposed
framework ntegrates rule-based reasoning, case-based reasoning, and compromise
programming techniques. They emphasize that logistics outsourcing in a ‘fuzzy
environment’ entails uncertain and imprecise decision-making. Therefore, they
categorize the evaluation criteria into two groups: (a) strategic aspects - e.g. financial
stability, successful track record, similar size, comparable culture, shared values and goals,
and suitability for fostering a sustainable relationship, and (b) key aspects of the supplier’s

business - e.g. information technology, performance, quality, cost, and services.

It 1s important to distinguish between offshore outsourcing and offshoring. For
example, Pai and Basu (2007) define offshore outsourcing as the sourcing of a business
process from an external supplier located in a different country from the outsourcing
company’s location. In contrast, offshoring means that some of the business processes of
the parent company are carried out 1n its overseas subsidiary. Consequently, certain
researchers, when considering the factors influencing outsourcing decisions, focus
specifically on aspects related to offshoring, such as legal implications (Hartman et al.,
2007; Pai and Basu, 2007) and risks (Colwill and Grey, 2007; Welborn, 2007). Hartman
et al. (2007) examined the impact of US tax depreciation laws on asset location and
ownership decisions. They found that because depreciation rules vary based on the
location of assets of US corporations, directly owned foreign assets may seem less
appealing. In a broader context, understanding international tax law proves more
mmportant than differences in tax rates among countries. Meanwhile, Colwill and Grey
(2007) mntroduced a risk model and supporting process to identify the key risk factors of
offshoring ICT to India from the UK. These risk factors include specific environmental
conditions, the number of third-party personnel involved in the contract, and the level of

trust placed in these personnel.

One of the primary risks associated with outsourcing is the potential loss of core
competences. Consequently, some researchers, when considering the factors influencing
outsourcing decisions, focus on issues related to the loss of core competences (Mclvor,

Humphreys, et al., 1997; Mclvor, 2005; Hafeez et al., 2007). Mclvor (2005) presents a
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framework for evaluating and managing outsourcing, developed based on the literature

and empirical evidence. His framework consists of six stages:

e Determining the current boundary of the organization - The purpose of this
stage 1s to 1dentify the scope of activities performed by the organization to create
a range of products and services for customers.

e Analyzing the importance of organizational activities - The purpose of this stage
1s to 1dentify the level of importance of the activities 1dentified in the previous
stage, as critical activities significantly impact the organization’s ability to achieve
a competitive advantage.

e Assessing relative capabilities - The purpose of this stage 1s to compare the
organization’s capabilities in the identified activities with those of potential
external sources.

e Lvaluating strategic sourcing options - The purpose of this stage 1s to evaluate
the implications of strategic sourcing options by comparing the importance level
and capabilities of scrutinized activities with those of external resources.

e Relationship strategy - The purpose of this stage is to emphasize the importance
of developing collaborative relationships with suppliers to mitigate risks
associated with external sourcing.

e Lstablishing, managing, and evaluating appropriate relationships with external
sources.

Meanwhile, Hafeez et al. (2007) describe a structured framework for evaluating a
company’s assets and competencies using a two stage analytic hierarchy process. To
identify the core competence of a company, they recognize a set of six attributes related
to uniqueness (i.e. rareness, inimitability, and non-substitutability) and collectiveness (i.e.

across-function, across-product and across-business).

Additionally, outsourcing can increase the complexity of supply chain networks.
Therefore, some researchers investigate the sourcing decision from a broader supply
chain perspective (Vaidyanathan et al., 1999; Liu et al., 2000; Sarkis and Talluri, 2002;
Yan et al., 2003; Kumar et al., 2004; G. Wang et al., 2004). Kumar et al. (2004) formulate
the vendor selection problem in a supply chain as a fuzzy mixed integer goal programming

problem, considering three primary goals: (a) minimizing net cost, (b) mimimizing net
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rejections, and (¢) minmimizing net late deliveries. They also account for practical
constraints such as buyer demand, vendor capacity limitations, vendor quota flexibility,
and budget allocations to individual vendors. Similarly, Vaidyanathan et al. (1999)
propose a mixed integer programming model to select an optimal set of suppliers and
make allocations based on demand quality requirements, storage and production capacity
constraints, production lead-time, and lead-time requirements. Finally, G. Wang et al.
(2004) describe a product-driven supply chain selection model using integrated analytic
hierarchy process and pre-emptive goal programming. They highlight the importance of
focusing on the manufactured product when making decisions about supply chain design,

particularly considering product characteristics and the product life cycle.

IN CONCLUSION, the findings of the bird’s-eye view area mapping literature
review on sourcing decision problems indicate that consensus has been reached regarding
their significance. However, various research studies highlight different aspects of this
domain and employ a diverse array of methods and techniques. Through literature
analysis, several emergent themes were identified, which clustered around four main
approaches: deciding whether to make or buy, selecting the appropriate supplier, vendor,
service provider, or contractor, determining order quantity, scheduling, and price
forecasting, and making outsourcing decisions. Outsourcing ntroduces additional
decision factors, such as the loss of core competences, increased complexity of supply
chain networks, and the legal implications and risks associated with offshoring.
Researchers 1n these studies have employed a diverse range of methods and techniques,
including mathematical programming models, statistical/probabilistic approaches, multi-
criteria decision analysis, and expert systems. This diversity in approaches and methods

reflects the complexity and significance of sourcing decisions.
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