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A. Background of the Study

ABSTRACT

Among the groupings of sub-criteria assessed in this study, General Criteria was perceived to be
the most important followed by Resilient Criteria and then by Sustainable Criteria. The ranking of
importance of sub-criteria under the General Criteria is Quality > Trust > Delivery > Service > Cost
> Flexibility > Financial > Technology Capability, under the Resilient Criteria is Responsiveness
> Cooperation > Risk Reduction > Backup Supplier Contracting > Restorative Capacity > Surplus
Inventory > Rerouting > Geographical Segregation, while under the Sustainable Criteria is Work,
Safety, and Labor Health > The Rights of People > Pollution Control > Energy Efficiency > Social
Management Commitment > Environmental Management System > Environmental Competencies
> Green R&D and Innovation > Eco-Design Recycling > Green Design Capability. Confirmatory
Factor Analysis (CFA) exposed that all of the identified main criteria and sub-criteria are essential
in indirect procurement supplier selection as the generated final CFA model revealed the interrela-
tionships of sub-criteria based on the actual survey responses from 365 supply chain professionals
whereas the aforementioned model passed the various statistical validation tests such as model fit-
ness test, internal conceptual and functional consistency and reliability test, convergent validity test
and discriminant validity test.

A scorecard for evaluating and selecting resilient-sustainable supplier was generated — an approach
that can be employed by any company belonging to the Electronics and Aerospace Manufacturing
Industries - addressing the need for a more robust supplier selection criteria through the inclusion of
sustainability and resiliency factors, an adaptive approach to the environmental and social changes
brought by constant industrialization and globalization.

able firm outputs through suppliers’™ on-time deliver-

ies of company inputs thereby enhancing the firm's

It is the ultimate goal of every company to sustain
its operations from time to time — avoiding business
losses in any forms. A lot of strategies and tactics are
employed nowadays for a firm to survive its daily op-
erations and one of the key areas of concerns is the
continuity of supply of input materials and services

through the high impact contributions of suppliers.

Suppliers play a vital role in the creation of valu-
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competitiveness (Sureeyatanapas et al., 2018). Past
studies have revealed the direct effects of suppliers on
supply chain efficiency and effectiveness and organ-
ization's profitability, cost reduction initiatives, and
flexibility (Tirkolaee et al., 2019). Maximizing the
collaboration with suppliers fortifies innovativeness,
responsiveness, and viability (Connor et al., 2020).
Aside from that, suppliers immensely contribute to

the quality of the company s final product and servic-
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es (Su et al., 2019). Irrefutably, suppliers are indeed
considered as very important partners for every com-
pany. Such expounded criticality of suppliers’ roles
in firms’ success has initiated the necessity to screen
and pick the right suppliers; provoking the interests of
countless researchers to study the many facets encom-

passing the process of selecting suppliers.

Literatures on traditional supplier selection criteria

Cost. It includes all the costs associated with the
buying of any product and/or services from a certain
supplier; in other studies, this is termed as price (Su-
reeyatanapas et al., 2018). Cost has been considered
for a long time as a performance factor in the sup-
plier selection phase (Lo et al., 2018). Vast studies
have been undertaken utilizing cost to select suppliers
which can provide low priced products at same quali-
ty for the evaluating firm to maximize profits (Gao et
al., 2019).

Quality. It is a metric for the performance of the
purchased input material and services to meet or ex-
ceed customer requirements (Ecer et al., 2020); meas-
uring the ability of supplier to control service and
product quality (Arabsheybani et al., 2018). Since
companies prioritize suppliers that can provide af-
fordable supplies at the highest quality, quality, as a se-
lection criterion, has been proven to be interdependent
with cost in the study (Chauhan et al., 2020). Quality
has been the most influential criteria in selecting lean
and agile suppliers in Chinese textile industries since
said criterion highly promotes firm's competitive ad-
vantage especially during the post globalization era
(Lietal., 2019).
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Delivery. Also known as lead time, this dimen-
sion tackles about the delivery of right quantity at the
right time set by the customer (Stevic et al., 2019);
on-time-delivery parameter signifies the delivery re-
liability and commitment of the supplier. Company
prefers doing business with suppliers having short
delivery time (Goren, 2018); timely delivery of prod-
ucts and/or services is indeed crucial to any industry
(Singh, 2019).

Technology Capability. It is the dimension which
encourages suppliers to develop their processes and
produce new and upgraded products to the customers
(Gao et al., 2019); gauging the knowledge of a firm
to contribute to industry's technological innovation
(Zhou et al., 2018). For instance, automotive manu-
factures in Taiwan had given high regard to technolo-
gy capability in selecting part suppliers; relating that
the full control of manufacturing facilities and capa-
bilities has direct impact to production efficiency and
image of the enterprise; there should be a continuous
focus on technology to guarantee good performance
of parts suppliers (Jiang et al., 2018). Meanwhile, ex-
perts in an Iranian automaker firm utilized technology
capability to open partnership opportunities with tech-
nology capable suppliers to increase manufacturing
capacity while reducing costs at the same time (Had-
ian et al., 2019).

Service. It covers the efficiency of scheduling and
the capability to manage changing orders, after sales
responsibility of the suppliers, and the willingness
and effectiveness of sharing skills to solve problems
related to the purchased items; showing how supplier

renders such services to achieve customer satisfaction
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(Zhou et al., 2018). In Pakistan, service capability was
ranked to be the top 2 sub-criteria in selecting suppli-
ers for the management of hospital wastes (Ishtiaq et
al., 2018).

Flexibility. It pertains to the capacity of the suppli-
er to adjust to the changing demand and requirements
of the customers such as but not limited to the changes
in the services being rendered, volume, mix, delivery,
and characteristics of the product, modification of the
manufacturing processes, and product customization
using the existing machines or equipment (Lopes et
al., 2021) (Hadian et al., 2019). Since flexibility re-
lies to the existing technology, flexibility criterion is
highly affected by the technology capability criterion
(Chauhan et al., 2020). When coupled with delivery
criterion, flexibility criterion maximizes company
benefits; priority to delivery and flexibility criteria can
give an adequate supply of raw materials to an Iranian

auto maker quickly and on time (Hadian et al., 2019).

Financial. This relates to the financial capabili-
ty, position, stability, and payment conditions of the
supplier (Lopes et al., 2021) (Amindoust, 2018). A
financially stable supplier can always promote sup-
ply chain improvements, attaining overall company
economic growth (Liao et al., 2019). Suppliers with
strong financial backgrounds have high regards to in-
novation and generation of new ideas during the pro-
cess of continuous research and development (Ahma-
di et al., 2020).

Trust. In buyer-supplier relationship, trust covers
the buyer's high assurance on supplier’s integrity and

reputation leading to the so-called continuing desire
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of the buying institution to sustain business relation-
ship and partnership with the vendor (Agarwal et al.,
2020). Literatures have mentioned that trust among
supply chain allies have influenced the success of
most of the established ventures with suppliers (Ko-
nys, 2019). Trust can be built by supplier's engage-
ment to the customer's process and showing inclina-
tion to meeting the buyer's purchasing criteria which
includes involvement in the development of knowl-
edge and corrective action as early knowledge devel-

opment can decrease business risk (Cole at al., 2019).

Literatures on resiliency relating to supplier selection

criteria

Responsiveness. It measures the supplier's state
of being reactive to various situations (visibility) (Fal-
lahpour et al., 2021) and the supplier's quickness to
adapt to the changes (velocity) brought about by the
market and/or customers (Sramek et al., 2018) with-
in a suitable and an acceptable time frame to induce,
maintain, and/or improve customer's competitive ad-
vantage (Sundram et al., 2018). In the emerging In-
dustry 4.0 wherein companies are starting to utilize
the fourth waive of intelligent technological innova-
tion in manufacturing and industrial operations, In-
dustry 4.0 ready companies have started to prioritize
doing business with responsive and not cost-effective
suppliers alone doing highly visible resilient perfor-
mance during disruption (Hasan et al., 2020). Suppli-
ers contribute a huge impact to the production line and
efficiency of the entire eco-system; thus, it is essential
for the suppliers to be more responsive as a method of
enhancing and establishing standard level practices to
support the focal firm (Singh et al., 2020).
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Risk Reduction. The capacity of the supplier to
predict different circumstances, determine risk condi-
tions and vulnerabilities, and reduce such risks and
vulnerabilities present in various and difficult situa-
tions (Fallahpour et al., 2021). Giving emphasis only
on supply cost minimization can make supply chain
more vulnerable and susceptible to risks, thus a risk
management approach should also be taken into con-
sideration and be integrated into the supply chain
management; supply risk is greatly related to ven-
dor’s performance variability risk, thus risk reduction
aspect highly affects the supplier selection decisions
(Alikhani et al., 2019).

Backup Supplier Contracting. This dimension
connects to the supplier's cooperation with a backup
supplier as a method of mitigating supply risk (Yin
et al.,, 2018). Even at lower probabilities of supply
disruption, main suppliers would always favor to
reap the benefits of establishing back up suppliers
(Chakraborty et al., 2020).

Geographical Segregation. Geographical segrega-
tion or location separation is the absorptive capacity
of suppliers to geographically disperse its production
areas to maintain uninterrupted supply chain rather
than being located in a short distance zone thereby
reducing the risk of geographically-induced- supply
chain disruption (Hosseini et al., 2019) (Gan et al.,
2019). A practical approach to address supply disrup-
tion is by clustering suppliers based on their common-
ality of vulnerabilities and one of those is by parti-
tioning suppliers according to geographical location
taking into consideration the correlated disruption

risks originated from natural calamities and phenom-
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enon including the instabilities coming from political
and economic conflicts and conditions (Zhao et al.,
2018). One benefit of supplier location clustering is
avoiding the negative influences of the existence of
natural disasters through the acquisition of raw mate-
rials from suppliers located in different locations and

regions (Hosseini et al., 2019).

Rerouting. Another adaptive capacity character-
ized by how suppliers evolve or make internal chang-
es such as re-engineering to enlarge the variety of
changeability that the supplier can cope up with the
effects of disruptions (Bassett et al., 2021). Rerouting
is very reactive to disruption — suppliers may under-
take ad-hoc rerouting of current competences to guar-
antee that the supply chain evades shifting into the
catastrophic side of any disruptive incident (Mackay
etal., 2019).

Cooperation. It is a resilient enhancing feature of
supplier's adaptive capacity in overcoming disrup-
tions by way of ensuring timely communication and
collaboration among the members of the supply chain
(Hosseini et al., 2019). Supply chain resilience pub-
lished literatures have proven that collaboration is in-
deed a vital aspect in building resilient supply chains;
collaboration between the buyer and the supplier
brings an important reduction in the probability of
occurrence of disruption in the upstream portions of
the supply chain aside from said mutual cooperation
stops the adverse effects of disruption proliferation in
the entire supply chain (Hosseini et al., 2019). In addi-
tion to that, strong collaboration with firm's suppliers
yield to strengthen company resilience (Durach et al.,
2020).
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Restorative Capacity. Restorative capacity refers
to the restoration capability of suppliers in terms of
having restoration budget and technical resource res-
toration to repair and quickly reestablish operations
after a disruptive occurrence; an ability which can be
strongly manifested by suppliers by providing tech-
nical supports to the customer (Gan et al., 2019). It
is still considered as the last line of defense of firm's
supply chain from disruption effects with the caveat
that it is highly dependent on supplier's restoration
budget and ability to restore technical resources (Hos-
sain et al., 2019).

Surplus Inventory. Surplus inventory covers all
the excess inventories of a firm but when the term
is employed in supplier selection, surplus inventory
is the criterion of gauging supplier’'s investment ca-
pacity buffer and supplier's capacity to hold safety or
supplementary available stocks such as strategic in-
ventory stocks and emergency stocks useable during
inventory crises (Amindoust, 2018) (Fallahpour et al.,
2021). It is an indicative factor of the absorptive ca-
pacity of the supplier to continue the production op-
erations and repair the supply chain in times of dis-
ruptions (Gan et al., 2019) while driving supply chain
resiliency in meeting customer demand if a quantified
surplus inventory is determined prior to disruption
(Hosseini et al., 2019), aside from it promotes inven-
tory sharing for parties facing shortages (Alikhani et
al., 2021).

Literatures on sustainability relating to supplier se-

lection criteria

Green Design Capability. This applies to the com-
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petence of the supplier to formulate a product design
to lessen energy and raw material usage reflecting the
supplier's image in the marketplace as an environ-
ment friendly company that can produce green prod-
ucts (Ecer, 2020) (Memari et al., 2019). Green design
or eco-design ability was determined to be one of the
critical factors that should be chiefly taken into con-
sideration in selecting suppliers; though engagement
with suppliers with green practices in the manufactur-
ing premise might be costly, such undertaking gives
a lot of benefits such as good corporate image, envi-
ronmental protection, resource recovery options, and
cost reduction in product disposition (Dos Santos et
al., 2018).

Environmental Management System. A system
that comprehensively analyzes the internal and exter-
nal environmental performance of a firm which can be
successfully gauged through the availability of envi-
ronmental certificates and green process plan as well
as through the firm's compliance to environmental
policies (Zhou et al., 2018). It is the core in success-
fully implementing green supply chain management
thus Jiang et al. (2018) mentioned in their study that
manufacturers in Taiwan automotive industry should

give more attention to said system.

Environmental Competencies. The capacity to
implement environment friendly initiatives through
balancing the containment relationships between eco-
nomic and environmental performance of the organi-
zation (Zhou et al., 2018). Environmental competency
criterion is the most important and influential index in
evaluating intended suppliers under uncertainty (Goo-
darzi et al., 2022).
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Pollution Control. Manifests the ability of an en-
tity to manage and control the environmental pollut-
ants coming from the business operations (Jiang et al.,
2018). The study of Jiang et al. (2018) exposed the
key consideration of Taiwanese automotive manufac-
turers to measuring the pollution control strategy of
parts suppliers, with a high regard to the urgent im-

provement of the pollution control aspect.

Energy Efficiency. The organization's responsi-
ble energy consumption, effectiveness, and conserva-
tion through the creation of optimized energy models
(Govindan et al., 2018). Energy efficiency can cut both
the environmental impact and product lifecycle costs
thereby alluring competitive advantage in the era of
global initiatives towards sustainable global economy
(Haraldson et al., 2019).

Eco-Design Recycling. The manner of designing
the process integrating the reuse of waste materials
and energy (Durmic, 2019), contributing to the green
practice of supply chain (Zhou et al., 2018).

Green R&D and Innovation. Pertains to the ca-
pacity of the supplier to sustain environment friend-
ly practices through investment on green and break
through projects (Li et al., 2020). Giving more at-
tention to green innovation capability in selecting
green suppliers had complimented to the findings of
various studies stating that green innovations help a
firm respond to established environmental regulations
and create competitive advantage while pushing for
green innovations among suppliers (Mohammad et
al., 2020).

Work Safety & Labor Health. The dimension that
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deals with the safety, health, welfare, and job security
of people at work (Durmic, 2019). Published studies
have shown the common concept of work safety and
labor health criterion — initiates and sustains the main-
tenance of sound working conditions for supplier's
employees (Singh, 2019). As a result, this dimension
has captured the attention of many researchers fo-
cusing on socially sustainable supplier selection. For
instance, Rashidi et al. (2020) figured out that work
safety and labor health is the most frequent criterion
used by various studies; with a frequency of occur-
rence of more than 7 out of 298 social criteria (ex-
tracted from published papers) used by the team of
Rashi et al. in their study.

Social Management Commitment. Supplier's ob-
ligation to generate supportive activities for the devel-
opment of the community within which the business
operates (Bai et al., 2019). As compliance to social
standards and practices has equivalent supplier's op-
erating costs, not all suppliers can fully go along with
this commitment especially if suppliers are located in

developing countries (Jajja et al., 2019).

The Rights of People. This appertains to the hu-
man rights of the people composing and surrounding
the business — covering the aspects promoting em-
ployees” and stockholders® concerns and related sus-
tainable matters; including the interests of the society
(Bai et al., 2019). Kannan (2018) highly suggested to
evaluate suppliers based on this dimension — especial-
ly those suppliers that are located in countries where
human rights are prone to abuses, locations with
cheap labor and large population size. He then termed

this dimension related to the rights of the people as
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one of the suppliers’ critical success factors — should

be strictly watch out for in picking the best supplier.

Literature Synthesis

Although supplier selection has been a popular
area of study in the Supply Chain field, majority of
the past studies does not provide a broad perspec-
tive — focusing on one facet only like the traditional
standards such as economic and basic supplier per-
formance metrics, collectively termed as General Cri-
teria (Amindoust, 2018). This was witnessed by the
proponent of this study to be true and existing in the
following industries: Semiconductor Manufacturing
Services, Electronic Manufacturing Services, and
Aerospace Manufacturing Industries. Such current
condition has triggered the researcher, having work
experiences in the abovesaid industries, to generate a
more robust set of supplier selection criteria to keep
abreast of the everchanging market requirements. For
instance, the Philippine government has created com-
prehensive foundations for promoting social well-be-
ing of people and conserving natural resources, which
comprises of the Corporate Social Responsibility (a
vital part of a more responsible business conduct), the
Philippine Clean Air Act, the Clean Water Act, the
Ecological Solid Waste Management Act, among oth-
ers (Lofranco, 2024). While complying to such regu-
lations and practices, the firm should also immensely
partner with compliant suppliers when it comes to
corporate social initiatives and environmental direc-
tives — this situation triggers the need to include sus-
tainability in supplier selection criteria. Additionally,
supply chain disruptions, which were hugely experi-

enced during COVID-19 pandemic, have negatively
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impacted numerous firms, thus resiliency has become
a vital part in choosing appropriate suppliers. Parkou-
hi et al. (2019) exposed in their study how resiliency
becomes a main issue of current supplier selection
research and thus resilient suppliers should be devel-
oped in order to eliminate problems in times of supply

chain disorders.

Furthermore, most of the previous studies focused
on the selection of suppliers for high costs and high
valued commodities like evident product parts. Israel
et al. (2020) even pointed out in their study how indi-
rect procurement has been ignored by various scholars
in the past and how indirect procurement has started
to grow as a new area of investigation as proper man-
agement of indirect spend leads to sustainable com-
petitive advantage as well as reduced and optimized
company costs. This scenario has opened up opportu-
nities to extend the said field of study to other high im-
pact areas such as indirect procurement, as there are
numerous benefits that can be obtained in the efficient
and effective management of indirect procurement
(Israel, 2019) — indirect procurement accounts for
80% of the total company spend and at least 50% of
maverick purchases (Israel, 2019) (Jilani, 2018) and it
involves the purchase of indirect materials which are
not directly integrated to the final outputs but are still

needed to sustain day to day operations.

Most importantly, this undertaking contributed
in promulgating the concepts of the following Sus-
tainable Development Goals (SDG) — SDG 8: Decent
Work and Economic Growth (creating equal opportu-
nity for stable and safe work while socially protecting

human rights since suppliers are going to adjust their
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social sustainability practices in order to adapt to the
selection framework generated in this study); SDG
9: Industry, Innovation, and Infrastructure (building
resilient business methods, promoting sustainable
industrialization and fostering innovation for the ev-
er-changing world as a holistic supplier selection ap-
proach was developed in this research); and SDG 12:
Responsible Consumption and Production (ensuring
resilient and sustainable consumption and production
patterns both by the company and its partnered sup-
pliers). Specifically, the study output is an excellent
assessment and decision-making platform for any
company — making sure to only engage business with
suppliers who are extremely valuing innovative resil-
iency as well as social and environmental sustaina-
bility. Apart from these benefits, the outcome of this
study could also be a reliable basis of further studies
by other researchers who are aiming to delve into sup-

plier selection and indirect procurement.
B. Research Framework
This study adopted the framework from the study

of Amindoust (2018) — conceptual framework is

shown in Figure 1.
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Figure 1. Conceptual Framework
Note. Adopted from A resilient-sustainable based supplier selection model using a hybrid
intelligent model (p. 123), by A. Amindoust, 2018, Computers and Industrial Engineering.

While Amindoust (2018) generated a framework
through review of related literatures, this study sta-
tistically produced an acceptable model based on the
actual perceptions of the target population — valuing
the real applicability of the study outcome to the des-
ignated end users. Unlike with the study of Amindoust
(2018) which focused on the development of an in-
telligent model after the generation of set of criteria,
this study only utilized the same variables from the
said mother journal to determine which main criteria
and sub-criteria are only applicable in the selection of

suppliers for indirect procurement.
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C. Objectives of the Study

Using the supplier selection variables published in
the study of Amindoust (2018), this study aimed to
identify the selection criteria which are relevant only
to Indirect Procurement. Moreover, this study was de-
signed to meet the following specific objectives:

1. determine the perception of target respondents
on the importance of below identified sub-cri-
teria, under  the main variable (General Cri-

teria), to the selection of the best supplier for

any indirect procurement transaction:
1. Cost;
ii. Quality;
iii. Delivery;
iv. Technology Capability;
v. Service;
vi. Flexibility;
vii. Financial; and
viii. Trust.

2. determine the perception of target respondents
on the importance of below identified sub-cri-
teria, under  the main variable (Resilient
Criteria), to the selection of the best supplier
for any indirect procurement transaction:

1. Responsiveness;
ii. Risk Reduction;
iii. Back-up Supplier Contracting;
iv. Geographical Segregation;
v. Rerouting;
vi. Cooperation;
vii. Restorative Capacity; and
viii. Surplus Inventory.
3. determine the perception of target respondents

on the importance of below identified sub-cri-
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teria, under  the main variable (Sustainable
Criteria), to the selection of the best supplier
for any indirect procurement transaction:

1. Green Design Capability;

ii. Environmental Management
System;

iii. Environmental Competencies;

iv. Pollution Control;

v. Energy Efficiency;

vi. Eco-Design Recycling;

vii. Green R&D and Innovation;

viii. Work Safety & Labor Health;

ix. Social Management
Commitment; and

x. The Rights of People.

4. determine if each sub-criterion, through its
weight importance and fit indices, is fitted to
the identified variable (main criteria) as a pa-
rameter in selecting the best supplier for any
indirect procurement transaction; and

5. generate a statistically acceptable model con-
taining the resilient-sustainable criteria -en-

namely

compassing three perspectives

economic, resiliency, and sustainability.

D. Significance of the Study

The outcome of this study has addressed the
current need of any company (belonging to Semi-
conductor Manufacturing Services, Electronic Man-
ufacturing Services, and Aerospace Manufacturing
Industries) for a more robust set of supplier selection
criteria. With working experiences in the said indus-
tries, the researcher has witnessed how companies

have given much focus on economic factors when se-
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lecting indirect procurement suppliers; the emergence
of much stringent social and environmental laws has
triggered the necessity to also consider sustainabili-
ty for compliance purposes while the occurrence of
supply disruptions, like the Covid-19 pandemic, has

prompted the concept of choosing resilient suppliers.

Most importantly, this undertaking contributed
in promulgating the concepts of the following Sus-
tainable Development Goals (SDG) — SDG 8: Decent
Work and Economic Growth (creating equal opportu-
nity for stable and safe work while socially protecting
human rights); SDG 9: Industry, Innovation, and In-
frastructure (building resilient business methods, pro-
moting sustainable industrialization and fostering in-
novation for the ever-changing world); and SDG 12:
Responsible Consumption and Production (ensuring
resilient and sustainable consumption and production
patterns). Specifically, the study output is an excel-
lent assessment and decision-making platform for any
company — making sure to only engage business with
suppliers who are extremely valuing innovative resil-

iency as well as social and environmental sustainabil-

ity.

Apart from those benefits, the outcome of this
study could also be a reliable basis of further studies

by other researchers.

A. Research Design

This study utilized a descriptive research design

— quantitatively collecting and understanding the per-

ceptions of the target respondents towards the im-

Management, Technology Research and Innovation Exchange (MATRIX) by De La Salle Lipa
BY ND

is licensed under a Creative Commons Attribution-NoDerivatives 4.0 International License.

portance of each identified sub-criterion in selecting
supplier for any indirect procurement transaction.
Research data was collected through a set of survey
questionnaires published online through Google Sur-
vey Form - link for Google Survey Form was sent to
the target respondents via LinkedIn and Messenger.
Furthermore, actual survey printouts were distribut-
ed to the target population within the reach of the re-
searcher. The results of the survey research were used
to generate an acceptable supplier selection criteria

framework for indirect procurement.

B. Locale of the Study

The researcher conducted this study in the Phil-
ippines, specifically in Luzon area. By doing so, this
study captured comprehensive and general findings

with high degree of reliability and relevance.

C. Respondents of the Study

The initial target population is the entire manu-
facturing sector of the Philippines but to address pos-
sible scalability issues two areas were involved in
this research: the Electronics industry (both for Sem-
iconductor Manufacturing Services and Electronic
Manufacturing Services), which is evidently one of
the well-established manufacturing industries in the
country, and the Aerospace Manufacturing Industry,
one of the emerging and fastest growing manufactur-

ing businesses in the same nation.

Professionals with working experiences from the
following supply chain functions of a certain compa-

ny were the target respondents of this study — Com-
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pliance, Continuous Improvement, Customer Service,
Data Analytics and Management, Digital Technology,
Engineering, Equipment Maintenance, Environment,
Health & Safety, Facilities Management, Finance and
Accounting, Human Resources, Inventory Manage-
ment, Manufacturing & Operations, Procurement,
Quality Assurance, Supply Chain Planning & Man-
agement, Warehousing & Logistics. This approach
covered the opinions and judgments from the different
facets of the business since this study was focused on
indirect procurement, purchases needed to sustain dai-
ly business operations. Respondents were composed
of the managerial and non-managerial employees to
capture opinions from two different perspectives: the
one who performs merely for his job and the other who
performs decision making not only for himself but for
the success of the entire team. Through that tactic,
fair insights from the decision making and non-deci-

sion-making sides were considered in this research.

D. Sampling Design

Purposive convenience sampling was used in this
study in order to select participants with specific char-
acteristics (work experiences and affiliations) and ex-
pertise essential in constructing reliable results. Also,
for the benefit of time, respondents were chosen based
on how convenient they can be reached and they can
provide their responses without sacrificing the quality
of this study. Actual respondents were colleagues of
the researcher, came from referrals, while some were
reached through social media platforms after verify-
ing that they passed the needed respondent qualifica-
tions. For online survey, respondents who were not

matching with the desired qualifications were not al-
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lowed to proceed to the next part of the survey; for
survey conducted through issuance of print outs, re-
spondents with irrelevant working experience were
ignored in data run and analysis. Through purposive
convenience sampling, 365 respondents were able to

return the accomplished survey on time.

E. Research Tools and Instruments

The survey instrument for this study is tailored
from the survey approach of the study conducted by
Lin et al. (2018) to fit on the purpose of this research.
The set forth journal employed a survey asking the
importance of each selection criterion (a value of 5
means very important while a value of 1 means very
unimportant). With the same method from the set
forth journal, the survey instrument for this research
aimed to measure the importance of sub-criterion,
under each main criterion, to indirect procurement
supplier selection. On the other hand, instead of us-
ing the same variables used by Lin et al. (2018), this
study utilized the variables from the mother journal
authored by Amindoust (2018).

There are two parts of questionnaires for the sur-
vey instrument: 1) Respondent’s Profile; 2) Impor-
tance of Resilient-Sustainable Supplier Selection Sub
- Criteria to Indirect Procurement. To ensure that the
right respondent is selected, Part 1 gauged the expe-
rience of the respondent in supply chain — given the
fact that the indirect procurement is part of a bigger
concept, supply chain. In Part 2, each of the respond-
ents was instructed to assess the importance of each
sub-criterion to indirect procurement supplier selec-

tion. Selection indicators per sub-criterion were also
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included in part 2 to serve as a guide of the respondent
in rating each variable. Meanwhile, Likert's five-point
scale (5 means very important, 1 means very unim-
portant) was applied to Parts 2 and 3, which is still in
reference to the study of Lin et al. (2018).

F. Data Analysis and Interpretation

The respondents” overall perception on the impor-
tance of each main criterion and each sub-criterion to
indirect procurement supplier selection can be deter-
mined through the respective mean values. A mean
of at least 4.0 makes the variable an important part
of the supplier selection model and thus needs to be
considered in selecting indirect procurement suppliers
whereas a mean of 3 and below means the variable
can be ignored due to its unimportance in indirect pro-

curement supplier selection.

The overall acceptability of the structure of the
pre-determined supplier selection criteria for indi-
rect procurement was tested through Confirmatory
Factor Analysis (CFA) run in the IBM SPSS Amos
software — assessing how the said scale adopted from
the mother journal fits to the actual gathered survey
data and thus be applicable to indirect procurement.
In every CFA run, the generated model was statisti-
cally validated against the standards until all of the
checkpoints were satisfied. Model validity was tested
through the validation of the generated fitness indi-
ces against the standards set by Hu et al. (1999) and
Browne (1992) such as the chi-square value (should
be between 0 to 5), Root Mean Square Error of Ap-
proximation (RMSEA) (should have a maximum
value of 0.08), and Normed Fit Index (NFI) value,
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Incremental Fit Index (IFI) value and Tucker Lew-
is Index (TL) (NFI, IFI, and TL should have a range
value of of 0.90 to 1.0). Meanwhile, the internal con-
sistency of each sub-criterion loaded to each main cri-
terion as well as the overall reliability were verified
through the Cronbach alpha value, should be greater
than 0.7 (Shrestha, 2021). Then after, the model was
screened for convergent validity, a measure of corre-
lations or mutual relationships of variables with same
concept or of same phenomenon without correlating
with unrelated and dissimilar variables (Cheah et al.,
2018), which can be evaluated through the Average
Variance Extracted (AVE) value (should not be lower
than 0.50) (Cheung et al., 2023), Standardized Fac-
tor Loading (SFL) value (should not be lower than
0.50) (Hair et al., 2017) and Composite Reliability
(CR) value (should not be lower than 0.6) (Shrestha,
2021). A further checkpoint to determine the suitabil-
ity of the model was by validating the occurrence of
discriminant validity — distinction of criteria networks
from other groups as there is no correlation or very
low correlation of variables with unrelated variables
(Rasoolimanesh, 2022). There is discriminant validity
if the AVE of each construct is greater than the Max-
imum Shared Variance (MSV) (Fornell et al., 1981).
On the other hand, as a common practice, for every
unsuccessful CFA run, model modifications can be
performed through elimination of variable, changing
the loading of sub-criteria under each main criterion,
or creating covariances or relationships of each vari-

able under same main criterion (Eaton et al., 2018).

G. Ethical Consideration

This research was highly executed with all hones-
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ty, objectivity, and carefulness and in accordance with
the guidelines set by the De La Salle Lipa. Above all,
this research project has been anchored on the fol-
lowing principles: voluntary participation (every par-
ticipant had the freedom to join the study), informed
consent (respondents were fully aware of the purpose,
risks, and mechanics of the study/survey before their
approval was obtained and actual survey was done.
Proper consents from the concerned entities were
strictly secured first prior to holding the survey), ano-
nymity (the population had the option not to disclose
their personal identity in the survey), confidentiality
(details shared by the respondents were highly con-
fidential and accomplished surveys were disposed of
properly after data analysis. No Proprietary Informa-
tion was collected while the survey was launched),
potential for harm (all other types of harm were ex-
tremely kept at the very minimum level), and results
communication (free from plagiarism and any other

form of dishonesty).

General Criteria was perceived to be the most im-
portant main criterion in indirect procurement suppli-
er selection, followed by Resilient Criteria, and then
Sustainable Criteria. These findings are aligned with
the past studies as shown in Table 1. Meanwhile, re-
spondents weighed up all of the enumerated sub-cri-
teria under each main criterion cardinal parts of the
selection process since all of the enumerated factors
received a mean higher than 4 (i.e. 4 means important

in the survey instrument).
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Table 1. Ranking of Importance of the Defined Main Criteria to Indirect
Procurement Supplier Selection

Main Mean Std. Interpretation  Rank Related Findings from Published Studies
Criteria iati
In comparison with Resilient and Sustainable Criteria, General
General Most Important Criteria have the highest D+R value of 17.57 (calculated using

Criteria 4.67 0.45 1 FDEMATEL method) thus making it the best set of criteria
(Fallahpour et al., 2020).
In comparison with General and Sustainable Criteria, Resilient
Resilient Criteria has the second highest D+R value of 16.28 (calculated
Criteria 435 0.58 Important 2 using FDEMATEL method) thus making it the second-best set of
criteria (Fallahpour et al., 2020).
In comparison with General and Resilient Criteria, Sustainable
Sustainable Criteria has the lowest D+R value of 1533 after using
Criteria 4.35 0.70 Important 3 FDEMATEL method thus making it the third best set of criteria
(Fallahpour et al., 2020).
Note. Mean column presents Likert Scale (1: Very Unimportant, 2: Low Importance, 3: Neutral, 4: Important, 5: Very Important).

1. Perception on the Importance of Identified Su-Cri-
teria (under the General Criteria) to Indirect Pro-

curement Supplier Selection

Table 2. Importance of each Sub-Criterion (under General Criteria)
to Supplier Selection

Sub- Mean Std. Interpretation  Rank Related Findings from Published Studies

Criterion Deviation
Cost 468 0.62 Tmportant 5 Cost and Quality criteria are the most significant factors for the
supplier ranking process - producing higher weights by experts
(Lopes etal,, 2021).
Quality 487 051 Most Important 1 Quality has been the most important economic criterion as depicted

by the relative importance ratings of various economic supplicr
selection criteria (Pischchulov et al., 2019).
Delivery 479 0.52 Important 3 Delivery is the second most vital cconomic criteria indicating that
the timely delivery of products and/or services is indeed crucial to
any industry (Singh, 2019).
Technology  4.40 0.73 Important 8 Experts in automotive industry in Taiwan identified Technology

Capability Capability as a key criterion in selecting part suppliers (Jing et al.,
2018)
Service 4.69 059 Important 4 Out of 21 supplier selection criteria gathered from the extensive

review of published literatures, Service is the most significant
criteria in the generated interpretative structural model as it greatly
drives other supplier selection criteria (Chauhan et al., 2020).

Flexibility 4.59 0.66 Important 6 Flexibility, together with Delivery, belongs to the top two chief
supplier selection sub criteria to realize benefit merits in an Iranian
automotive company (Hadian|et al., 2019).

Financial 454 0.66 Tmportant 7 Next to Quality, Financial Capability is the second most important
economic criteria as reflected by the relative importance ratings of
various economic supplier selection criteria (Pischchulov et al.,
2019).

Trust 481 0.49 Important 2 Trust has been known as one of the vital pillars in achieving an
effective supplier-b ionship (Agarwal et al., 2020).
Note. Mean column presents Likert Scale (1: Very Unimportant, 2: Low Importance, 3: Neutral, 4: Important, 5: Very Important).

Table 2 presents the perception of the target re-
spondents on the importance of the listed sub-criteria
(under the main supplier selection criteria, General
Criteria) to indirect procurement together with the re-
lated findings from published studies. Quality emerged
as the respondents’ top consideration in selecting the
best suppliers after accumulating the highest mean of
4.87. Next to Quality, Trust was distinguished to be
a vital check point in supplier selection — with M =
4.81. Delivery and Service are also in the top four es-
sential dimensions collecting a mean of 4.79 and 4.69
respectively. The respondents still considered Cost
as a key metric in selecting suppliers — possessing a

mean of 4.68). Statistical results also show that the
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right suppliers are expected to be flexible as Flexibili-
ty factor has a mean of 4.59 and financially capable as
financial aspect holds a mean of 4.54. The Technology
Capability of the supplier is also a contributing factor
in the selection process as sensed by the respondents

through a mean of 4.40.

2. Perception on the Importance of Identified Sub-Cri-
teria (under the Resilient Criteria) to Indirect Pro-

curement Supplier Selection

Importance of each criterion under the Resilient
Criteria is reflected in Table 3 — including significant
findings from related literatures. Being the most im-
portant measure of being resilient, supplier's respon-
siveness statistically obtained a mean of 4.70. Hav-
ing the second highest mean (M=4.68), cooperation
was deemed to be another critical supplier evaluating
factor. Risk reduction capability was regarded as the
third most important resilient criteria, with a mean of
4.55. Having a backup supplier was looked on as an
additional checkpoint in selecting the main supplier
as backup supplier contracting obtained the fourth
highest mean of 4.31. Supplier's Restorative Capacity
during and after any disruptive event was viewed as
a further consideration in choosing right suppliers as

such competency gained an importance mean of 4.25.
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Table 3. Importance of each Sub-Criterion (under Resilient Criteria)
to Supplier Selection

Sub-Criterion Mean Std. Interpretation  Rank Related Findings from Published Studies

Deviation

Responsiveness 4.70 0.63 Most Important 1 Out of 8 sub-criteria, Responsiveness has the 2nd
highest D+R value of 6.04 (calculated using
FDEMATEL method) thus making it the second-best
sub-criterion for resiliency after Agility (Fallahpour et
al., 2020).

Risk Reduction 4.55 0.70 Important 3 Out of 8 sub-criteria, Cooperation has the 2 lowest
D+R value of 3.21 (calculated using FDEMATEL
method) thus making it the bottom two best sub-
criterion for resiliency (Fallahpour et al., 2020).

Backup Supplier 431 0.79 Important 4 Numerous studies have confirmed that having back up

Contracting suppliers has been a vital part in driving and sustaining
supply chain stability (Zhang et al., 2019).

Geographical 4.04 0.82 Important 8 Geographical segregation was found out to be one of the

Segregation related secondary economic criteria (Lopes at al., 2021).

Rerouting 4.05 0.84 Important 7 Out of 8 criteria, Rerouting was identified to be one of

the crucial enablers of supplier resiliency alongside with
robustness and reliability (Hosseini et al., 2019).
Cooperation 4.68 0.62 Important 2 Out of 8 sub-criteria, Cooperation has the 3" lowest
D+R value of 3.26 (calculated using FDEMATEL
method) thus making it the bottom three best sub-
criterion for resiliency (Fallahpour et al., 2020).
Restorative Capacity 425 0.80 Important 5 Out of 8 sub-criteria, Restorative Capacity has the 4%
highest D+R value of 3.304 (calculated using
FDEMATEL method) thus making it the top four best
sub-criterion for resiliency (Fallahpour et al., 2020).
Surplus Inventory 424 0.80 Important 6 Out of 8 sub-criteria, Surplus Inventory has the 5"
highest D+R value of 3.302 (calculated using
FDEMATEL method) thus making it the top five best
sub-criterion for resiliency (Fallahpour et al., 2020).
Note. Mean column presents Likert Scale (1: Very Unimportant, 2: Low Importance, 3: Neutral, 4: Important, 5: Very Important).

A supplier with strategic excess inventory as safe-
ty and supplementary stocks has been sought as vital
partner as confirmed by the survey results — Surplus
Inventory acquiring an importance mean of 4.24. Re-
routing criterion secured an importance mean of 4.05
— suggesting that respondents still value the signifi-
cance of this disruption adaptive capacity in supplier
selection. Supplier's absorptive capacity to geograph-
ically disperse its facilities to maintain uninterrupted
supply chain was also conceived by the respondents
as an influential dimension in supplier selection — ge-
ographical segregation sub-criterion earned a statisti-
cal mean of 4.04.

3. Perception on the Importance of Identified Sub-Cri-

teria (under the Sustainable Criteria) to Indirect Pro-

curement Supplier Selection
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Table 4. Importance of each Sub-Criterion (under Sustainable Criteria)
to Supplier Selection

Sub-Criterion Mean Std. Interpretation  Rank Related Findings from Published Studies
Deviation
Green Design 420 034 Important 10 Along with environmental management system and
Capability resource consumption, green design has been one of the

most commonly used criteria in selecting green

suppliers based on the comprehensive review of

published studies made by Zhang et al. (2020).
Environmental 431 082 Important 6 The assessment of Eeer (2020) exposed that

Management System Environmental Management System is one of the most
important factors influencing green supplier selection
and it is the dimension with the highest priority weight
in assessing supplier's green management strategies

Environmental 431 084 Important 7 A study by Okwu et al. (2020) supported the huge

Competencies impact and influence of environmental competencies,
being one of the dominant sustainability factors, in the
implementation of sustainable supplier selection in the
retail sector in Nigeria.

Pollution Control 438 084 Important 3 Gupta et al. (2019) considered pollution control as the
second most vilal green supplier  selection
environmental criteria afler atiaining the second
maximum weight priority in the study assessment using
a case study in an automotive industry.

Energy Efficiency 434 0.86 Important 4 Banaeian et al. (2018) indicated in their smdy that
energy efficiency, together with water usage and
recycling initiatives, has become the more common
environmental measures in choosing green suppliers
as demonstrated in a case study under Agri-Food
industry.

Eco-Design Recycling  4.21 0.87 Important 9 Ishting et al. (2018) classified recycling and
as the top two sub. in selecting
suppliers that can efficiently and effectively treat

hospital generated wastes in Pakistan.

Green R&D and 422 0.89 Important 3 The capacity to invest on innovative initiatives was

Innovation coneluded to be the most important and critical supplier
determinant in the study conducted by Sarpong et al
(2018) as such ability is indeed essential in green
innovations and in fostering sustainable supply chain

management.
‘Work Safety & Labor  4.61 0.70 Most Important 1 Waork safety and labor health emerged as the top two
Health social sustainability factors to look for in supplier's
performance according to the study made by Sarpong et
al. (2018).
Social Management 431 0.79 Important 5 Pishehulov et al. (2019) identified social management
Commitment commitment as the most influential factor in selecting

socially acceptable suppliers after parnering the highest
relative importance rating among the listed social
sustainable dimensions.
The Rights of People  4.57 0.72 Important 2 The dimension being talked about here was identified to
be the most significant criterion in the interpretive
structural model of sustainability made by Chauhan et
al. (2020) as it has stronger influencing and driving
power over other enumerated dimensions such as health
and safery, practices, ete.
3: Neutral, 4: Imp , 5: Very Important).

Note. Mean column presents Likert Scale (1: Very Uni 2 Low

Table 4 summarizes the insights of the respondents
with regards to the noteworthiness of each sustainable
sub-criterion to indirect procurement supplier selec-
tion. Among the 10 sub-criteria under the Sustainable
Criteria, Work Safety and Labor Health bagged the
highest mean of 4.61- giving much emphasis on sup-
pliers that have high regards on the safety, health, wel-
fare, and job security of employees. A mean of 4.57
for the sub-criterion The Rights of People implies the
need to select suppliers that have robust consideration
on human rights of the people within and surrounding
the business. As any business can potentially deterio-
rate the environment overtime, it is a must to do busi-
ness with entities that can manage and control envi-
ronmental pollutants — a same perception made by the
respondents by giving Pollution Control sub-criterion

a mean result of 4.38. In connection to that, organiza-
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tions are also looking for suppliers that are responsi-
ble in their energy consumption — as confirmed in the
Energy Efficiency factor's mean of 4.34. Respondents
also wanted to engage with suppliers that are devot-
ed to implementing socially supportive and humane
activities — producing a mean of 4.31 for the Social
Management Commitment dimension. Furthermore,
it is an advantage for a certain supplier in the selec-
tion process to have and exhibit an Environment Man-
agement System and Environmental Competencies;
said two sub-criterion both received a mean of 4.31
respectively. Continuous innovation to sustain envi-
ronment friendly practices is an edge as well for sup-
pliers that are expanding its customers as the respond-
ents of this study gave a mean of 4.22 to Green R&D
and Innovation sub-criterion. Suppliers that are also
leaning towards the practice of Eco-Design Recycling
(M =4.21) are highly appraised by the respondents to
become part of the business supply chain. Supplier's
green design capability was also discerned by the re-
spondents as a substantial basis in choosing indirect
procurement suppliers as such sub-criterion accumu-

lated a mean of 4.2.

4. Initial Model Generation and Fitness Test

Initial model is seen in Figure 2 — showing shared
relationship of main criteria in indirect procurement
supplier selection as represented by double headed
arrows. Each main criterion was used as the latent
variable while the survey results for each sub-criteri-
on were utilized as the observed variables. Such mod-
el generated fit measures which were not within the
rules of thumbs values of model fitness evaluation.

Actual statistical values are displayed in Table 5
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- with a Chi-Square/df value of 5.06 (greater than the
maximum acceptable value), RMSEA value of 0.11
(greater than the maximum acceptable value), NFI
value of 0.81 (less than the maximum acceptable val-
ue), [FI value of 0.85 (less than the maximum accept-
able value), and TLI value of 0.83 (less than the maxi-
mum acceptable value). Such results exposed that the
initial model neither have a good fit nor an acceptable
fit thus model modification was mandatory in order to

arrive with an acceptable model.
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Figure 2. Initial Model of the Indirect Procurement Supplier
Selection Criteria
Note. A CFA Model run through IBM SPSS Amos sofiware correlating main criteria from

one another.
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Table 5. Results of Fitness Evaluation Test of the Initial CFA Model

Rules of Thumbs for

Fit Measure Model Fitness Evaluation Actual
Good Fit Acceptable Fit Value Interpretation

Chi-Square/df 0< x¥df<2 2< x¥df<3 5.06 Neither a good fit nor
0< x¥/df<3 3< x¥df<s acceptable fit

RMSEA 0<RMSEA <0.05 0.05< RMSEA <0.08 0.11 Neither a good fit nor
acceptable fit

NFI 0.95<NFI<1.0 0.90 <NFI <0.95 0.81 Neither a good fit nor
acceptable fit

IFI 0.95<IFI<1.0 0.90 <IFI<0.95 0.85 Neither a good fit nor
acceptable fit

TLI 095<TLI<1.0 0.90 < TLI<0.95 0.83 Neither a good fit nor
acceptable fit

Note. The recommended and acceptable fit measure ranges appeared in this table are based on the guidelines of Hu et al.
(1999) and Browne (1992).

5. Generation of Final Model (Statistically Accept-
able Model)

Since survey results exposed that all the sub-cri-
teria are important in the selection of suppliers for
any indirect procurement transaction, no sub-criterion
was removed in the process of model modification.
Instead, interrelationships among sub-criteria under
same main criterion was performed through covari-
ances — double headed arrows signify such covariance
as exemplified in Figure 3. Covariance exists if there
is an observed relationship between any two indica-
tors loading on the same factor entirely because of
shared influence of the latent variables (Hoyle, 2023).
For this case, significant covariances (p value <=
0.05) were done in the run of the final CFA model —
resulting to the final model passing the model fitness

evaluation as clearly presented in Table 6.

The final model has a good and acceptable fit as
manifested by its Chi-Square/df value of 2.96 (within
the rule of thumbs range). Furthermore, other fit meas-
ures confirmed the fitness of the final model since the
RMSEA value of 0.07, NFI value of 0.91, IFI value of
0.94, and TLI value of 0.92 are all within the accept-
able range. The fitness of the final model relied on the

fact that there were correlations and strong reliability
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within the items under each main criterion. This was
confirmed through the reliability, convergent validity,
and discriminant validity data unveiled in Table 7. A
strong construct (i.e., groupings of sub-criteria) relia-
bility is exhibited by the final model as evident in the
Cronbach alpha values of greater than 0.70; indicating
that although there are multiple sub-criteria underly-
ing each construct, the combined measures of each
construct greatly represent the main criterion to which
the construct is created. Another measure of construct
reliability is Composite Reliability (CR); CR value of
each construct in this study is higher than 0.60, which
reflects a good, shared variance among the observed
variables (sub-criteria) used as indicators of each
laten construct (each main criterion) (Fornell at al.,
1981). The higher the CR value, the higher the level
of consistency and stability of the concepts represent-
ing each construct (Othman et al., 2022). The quality
of the model can also be statistically gauged through
the Average Variance Extracted (AVE); AVE of each
construct is at least 0.50, meaning that the model con-
structs explain more than half of the variance of their
respective items (Othman et al., 2022). The acceptable
values of AVE for the final model signifies minimal
errors, on an average, in the concepts being embodied
by each grouping of sub-criteria. Standardized Factor
Loading (SFL) for each indicator or sub-criterion is
above 0.50, a good measure of the adequacy of each
sub-criterion to each main criterion. Statistical anal-
yses also revealed that the CFA final model achieved
convergent validity since AVE, SFL, and CR values
are all within the acceptable statistical threshold; a
model that achieves convergent validity connotes a
positive correlation or linear relationships between

two variables among the set of indicators measuring
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Figure 3. Final Model of the Indirect Procurement Supplier Selection
Criteria
Note. A CFA Model run through IBM SPSS Amos sofiware correlating main criteria from

one another.

Table 6. Results of Fitness Evaluation Test of the Final CFA Model

Rules of Thumbs for Model Fitness Evaluation

Fit Measure Good Fit Acceptable Fit Actual
Value Interpretation

Chi-Square/df 0< x¥dfs2 2< x¥dfs3 Good Fit
0= x¥df<3 3< x¥df<5 2.96 Acceptable Fit
RMSEA 0 <RMSEA <0.05 0.05< RMSEA <0.08 0.07 Acceptable Fit
NFI 0.95<NFI<1.0 0.90 <NFI<0.95 0.91 Acceptable Fit
IFI 0.95<IFI<1.0 0.90 <IFI<0.95 0.94 Acceptable Fit
TLI 0.95<TLI<1.0 0.90 <TLI<0.95 0.92 Acceptable Fit

Note. The recommended and acceptable fit measure ranges appeared in this table are based on the guidelines of Hu et al.
(1999) and Browne (1992).
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Table 7.Reliability and Convergent Validity Data of the Final CFA Model

Standardized Cronbach  Composite  Average  Maximum

Variables/ Ttems Factor Alpha  Reliability ~ Variance Shared
Constructs Loadings (€A) (CR) Extracted  Variance
(SFL) (AVE) (MSY)
Surplus Inventory 0.62
Restorative Capacity 0.78
Cooperation 058
Rerouting 088
Resilient Geographical Segregation 0.86 0.90 0.90 055 039
Criteria Backup Supplier Contracting 075
Risk Reduction 0.76
Responsiveness 062
The Rights of People 0.64
Social Management Commitment 071
Work Safety & Labor Health 079
Green R&D & Inmovation 088
Eco-Design Recycling 0.90
Sustainable Energy Efficiency 087 0.96 0.96 070 039
Criteria Pollution Control 0.89
Environmental Competencies 093
Environmental Management System 0.88
Green Design Capability 084
Cost 0.64
Quality 0.60
Delivery 077
Technology Capability 0.62
General Service 078 0.88 0.88 050 036
Criteria Flexibility 077
Financial 072
Trust 0.74

Nate. Acceptable thresholds: SFL=>0.50 (Hair ct al., 2017); CA »0.7 (Shrestha, 2021); CR=>0.6 (Shrestha, 2021); AVE=>0.5
(Cheung et al., 2023); MSV<AVE (Hair, 2010).

In relation, this study effectuated a CFA model
with converging items per construct, sharing a high
proportion of variance among the sub-criteria under
each construct (Hair et al., 2014). On the other hand,
discriminant validity was also obtained by the final
model; the Maximum Shared Variance (MSV) is less
than AVE for all the constructs; an excellent specifica-
tion that the model doesn’t have highly identical con-
struct in terms of conceptual or operational function
(Matthes et al., 2018) ensuring that each construct can
evaluate suppliers using different concepts at different

perspectives.

Through CFA, covariances among the observed
variables, sub-criteria, were identified through the re-
spondents” feedback on how important each observed
variable is on indirect procurement supplier selection.

Such relationships are disclosed in Figure 4.
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RESILENT-SUSTAINABLE SUPPLIER SELECTION FOR INDIRECT PROCUREMENT

Figure 4. Acceptable Conceptual Framework for Indirect Procurement
Supplier Selection
Note. A statistically acceptable conceptual framework for indirect procurement supplier
selection. Double headed arrows signify covariances (observed relationship between any

two indicators loading on the same construct).

The ultimate goal of this study is to develop a re-
silient-sustainable supplier selection criteria for indi-
rect procurement. Supplier selection has gained the
attention of numerous researchers in the past years
since suppliers play a very vital role in ensuring ad-
equate and timely supply of materials and service to
a business entity. As a result, it is necessary to select
partners that can best support any indirect spend re-
quirement and such can only be attained if the right

and appropriate set of criteria is established.
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Gone are the days that only traditional factors
such as cost, delivery time, and other economic crite-
ria are being considered in supplier selection as con-
stant industrialization and globalization have brought
new approach and that is the inclusion of resiliency
and sustainability. Thus, this research aimed to gen-
erate supplier selection criteria for any indirect pro-
curement transaction — covering not only the conven-
tional or general criteria but also aspects pertaining
to resiliency and sustainability. Specifically, this study
was designed to verify the applicability of the adopted
supplier selection criteria framework to indirect pro-
curement through their mean importance based on the
survey respondents’ perceptions and then by using a
Confirmatory Factor Analysis (CFA) model fitness
evaluation. Eventually, this research is intended to
create a final CFA model containing the criteria highly

related only to indirect procurement.

Traditionally, suppliers were originally assessed
using economic indicators to mostly boost the wel-
fares of the enterprise and promote continuous inno-
vation while achieving quality at work, products, and
services. A lot of research studies have used General
Criteria as the conventional method of selecting sup-
pliers based on economic factors and supplier capa-
bility. Such conventional approach was verified in
this study as still the main consideration in choosing
suitable suppliers. Based on the respondent’s percep-
tion, the top three determinants for said main criterion
are Quality, Trust, and Delivery followed by Service,
Cost, Flexibility, Financial and lastly Technology Ca-
pability. Generally, business entities have been look-
ing for suppliers which are extremely valuing the
commitment to earn and meet customer trust and sat-
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isfaction through timely delivery of right and cost-ef-

fective products and services.

Undeniably, the occurrence of unfavorable mar-
ket circumstances has negatively impacted the supply
chain through supply disruptions leading to business-
es with material stocks shortages and services discon-
tinuation. As a result, resiliency has gained attention
as a factor which can determine the adaptive capa-
bility of suppliers to disruptions aside from suppliers’
ability to recoil from unwanted events. There are a lot
of determinants of supplier resiliency and this study
exposed that Responsiveness, Cooperation, and Risk
Reduction are the top three considerations in evaluat-
ing resilient suppliers for indirect procurement. Oth-
er determinants validated to be significant in gauging
supplier resiliency in indirect procurement are Backup
Supplier Contracting, Restorative Capacity, Surplus
Inventory, Rerouting and Geographical Segregation.
Resilient partners are those that possess outstanding
reactions to various situations while being significant-
ly cooperative and has the competence to determine,

mitigate and manage risks and vulnerabilities.

The concept of sustainability has also become an
integral part of the supplier selection process. Part of
the emerging process nowadays is to choose suppliers
which are compliant to the existing social and envi-
ronmental regulations. Furthermore, businesses have
started to engage more with competent suppliers which
are operating in a more environment friendly manner
aside from being more dedicated to social responsibil-
ity principles. Such developing trends have influenced
the respondents of the survey to distinguish the top

three determinants of sustainability for this study —
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Work Safety and Labor Health, The Rights of People,
and Pollution Control. In addition, other sustainabil-
ity factors which were deemed to be essential also in
supplier selection are as follows: Energy Efficiency,
Environmental Management System, Environmen-
tal Competencies, Social Management Commitment,
Green R&D and Innovation, Eco- Design Recycling,
and Green Design Capability (arranged in descending
importance). Sustainable suppliers are organizations
which are vastly aligned with the environmental and
social responsibility while fulfilling business objec-

tives.

Meanwhile, the final CFA model (with acceptable
model fitness, strong construct reliability and internal
consistency, and that achieved convergent and discri-
minant validity) has unveiled the interrelationships,
through covariances and correlations, of one deter-
minant from the other which validated the fitness of
each sub-criterion in its respective supplier selection
main criterion. Such observed correlations are excel-
lent indication that the final generated model contain-
ing rigorous sets of supplier selection criteria has high
potential of being the foundation and basis for a more
robust and holistic approach in selecting suppliers for
any indirect procurement transaction. Besides, the
aforementioned model enables firms to consider and
evaluate suppliers using three perspectives — econom-

ic, resiliency, and sustainability.

As the concepts of resiliency and sustainability
have been vastly accepted and applied in the supply
chain area due to their tremendous and timely benefits,
suppliers should immensely take into consideration

the general, resilient, and sustainable factors enumer-
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ated in this research and be able to feasibly integrate
such factors into their business strategy. By doing so,
suppliers can catch up to such emerging trend while
coping up with the continuous industrialization and

globalization to stay competitive in the market scene.

In fact, in order to sustain market competitive-
ness nowadays, firms ought to partner with suppliers
which are not only cost efficient but also have high
regard to sustainability while being resilient to any
kind of supply chain disruption. To do that, firms are
highly encouraged to screen and select the right and
appropriate suppliers through the use of the sets of
criteria developed in this study. By doing so, firms
can significantly rely on resilient-sustainable partners
for the former's appropriate, cost-effective, and time-
ly material and service supplies. Consequently, com-
panies can strategically level up their performance
and sustainability compliance factor as said selection
approach ensures conduct of business ventures with
high performing suppliers that irrefutably value best
sustainable and supply chain practices. On the other
hand, firms can also utilize the aforementioned crite-
ria to monitor performance of existing suppliers, in-

ducing improvements on supplier performance.

Meanwhile, in order for the supplier selection pro-
cess to effectively serve its purpose, robust selection
criteria shall be established first— considering majori-
ty of vital business and industry related insights. For
a firm from the Electronics and Aerospace manufac-
turing industries to skip said tedious initial phase (i.e.,
setting up the selection criteria) and then just resort to
swiftly evaluate suppliers, the researcher tremendous-

ly advocates the use of the readily available CAP-
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STONE output of this research, Scorecard for Resil-
ient — Sustainable Supplier. Said scorecard, shown in
the Appendix section of this research, has achieved a
high degree of statistical acceptance after being con-
ceptually emanated from multiple perspectives ob-
tained from aforesaid industries; while encompassing
many facets of supplier capability in terms of eco-
nomic-delivery, resilient, and sustainable factors. The
mean weight importance of each variable from study
survey results was translated to criteria weight (i.e.,
weight percent approach, obtaining the proportion of
a certain variable to the entirety of the group of varia-

bles) reflected in the said scorecard.

Undeniably, choosing the best supplier plays a
crucial role in any firm's success thus there should
be a persistent launch of adaptive initiatives pertain-
ing to supplier selection process — most importantly
the process” widespread application. To continuously
contribute and add meaningful substance to the body
of knowledge surrounding supplier selection process,
future researchers are hereby encouraged to explore
on the applicability of the results of this study to other
type of procurement such as direct procurement. Be-
sides, the proponent of this study seriously proposes
herewith the action to validate the applicability of the

research outcome to numerous industries.
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