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THE ROLE OF QUALITY IN BUILDING
RELATIONSHIPS WITH MRO
(MAINTENANCE, REPAIR AND
OPERATING) SUPPLIERS

Abstract: Building relationships with MRO (Maintenance,
Repair and Operating) suppliers by manufacturing
companies is of particular importance to ensure continuous
processes in the supply chain. For this reason, it is
particularly important for the customer companies to ensure
quality by MRO suppliers. The results of the empirical
research clearly indicate that the quality of products plays a
priority role as a criterion for selecting and building
relationships with MRO suppliers. These suppliers are
assessed in detail both in terms of the technical quality
delivered through product quality control and organizational
quality through periodic process audits. More and more
often, companies that are buyers not only set requirements
and assessment criteria, but also offer support programs to
their suppliers. These programs focus on the possibilities of
improving the technical quality of products as well as the
quality of processes by improving their efficiency and
effectiveness.
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noted, however, that there are still not
enough studies covering a specific group of

In recent years, building long-term, partner
relationships with suppliers has become
increasingly important (Salamai, 2022;
Wozniak et al., 2022). It is a truism to say
that the efficient and effective functioning of
supply chains is possible only when the links
co-creating it cooperate in order to
implement a coherent strategy (Zimon et al.,
2019; Jurgilewicz et al., 2022). In the
literature, quite a lot of space has been
devoted to research on various aspects of
cooperation within the supply chain. These
studies covered various industries, countries
and aspects of cooperation (Thi et al., 2022;
Chauhan et al., 2022; Urbaniak and Zimon
2021). When reviewing the literature, it is
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suppliers made up of MRO (Maintenance,
Repair and Operating Supply) providers. The
role of MRO products in maintaining the
smooth functioning of supply chains is
usually underestimated and, for this reason,
this issue is rarely addressed in the literature
on the subject (Cardoso & Biazzin, 2020).
This is incomprehensible, because MRO
suppliers play an important role in
maintaining the efficiency of machines and
devices, and negligence in this area leads to
disturbances in the smooth implementation
of production processes in enterprises (Zhu
et al., 2022). The important role of MRO
suppliers in ensuring production continuity
was highlighted by the Covid-19 pandemic,
which forced many entrepreneurs to revise
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their existing business continuity strategies
(Siponen et al., 2019; Tisdall et al., 2021).
Uncertainty of supplies is a major threat to
business, especially when it concerns the
acquisition of critical spare parts (Arlinghaus
& Knizkov, 2020). For this reason, MRO
suppliers must work closely with other
parties in the supply chain to ensure optimal
product quality as part of a broader supply
chain strategy (Fachrie, 2020). With the
above considerations in mind, the article
attempts to fill the gap that exists in the
literature on the subject. The aim of the
article will therefore be to highlight the
importance of cooperation with MRO
suppliers and to conduct empirical research
in its scope covering the criteria for building
partner relationships with these suppliers.

2. Literature review

For many industrial enterprises, building
relationships  with  suppliers of MRO
(Maintenance, Repair and Operating Supply)
products is very important (Akbaba & Cetin,
2022). This can be seen especially in the
case of manufacturers from sectors such as:
automotive, chemical, electromechanical or
aviation (Vieira & Loures, 2016; Nam et al.,
2023). This is conditioned by the specificity
of MRO products, which include:
consumables for maintenance and repair of
equipment, machines and production
systems, spare parts, protective equipment,
and laboratory materials. These products are
characterized by the need to ensure a very
high level of quality due to their use in key
operational processes (production,
maintenance, logistics, quality control) and
guarantee the continuity of supply chains.
For these reasons, the determination of
criteria for the assessment and selection of
suppliers of MRO products should be
indicated as particularly critical conditions in
the functioning of enterprises. Therefore,
building partnerships between customer
companies and MRO suppliers can be very
important for the effective functioning of
supply chains. Customers often have to
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specify the requirements for this group of
products in quality specifications. These
products can be purchased both standardized
and customized versions (Gréf &
Kamtsiuris, 2021). Both groups of products
must ensure a high level of functional quality
and safety. This quality is often confirmed
by suppliers applying for certificates and
approvals for products issued by specialized
research and  supervision institutions.
Deliveries of standard MRO products are
carried out in accordance with the make to
stock concept. In the case of customized
products, close cooperation between
suppliers and customers is essential. These
products often have to be precisely adapted
to the conditions of operational processes
carried out by customers through joint
design work. Close cooperation in these
cases ensures mutual trust and effective
communication between partners. Such
cooperation should ensure:
e ensuring high quality of products,
e maximizing the economic life of the
machine park,
e maximization of
capacity,
e ensuring the  continuity  of
operational processes,
e minimizing the costs of maintaining
equipment in operational efficiency,
e ensuring safe conditions for
infrastructure operation.

Customized products are usually delivered
according to the engineer to order concept.
This concept includes design, prototype
construction, manufacturing and installation
of the product at the customer's site.

The factor determining the correct relations
with MRO suppliers is their adaptation to the
technological  progress of  customers
(Uhlmann et al., 2013).

The development of new products, on the
other hand, requires greater involvement of

production

suppliers. In addition, wider product
differentiation puts more pressure on
manufacturing processes and inventory

management.
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Supplier selection is considered a very
important step in the purchasing and supply
management process in order to maintain
and strengthen a competitive advantage
(Abdollahi et al., 2015). MRO suppliers are
assessed in detail both in terms of the
technical quality delivered. This assessment
includes both product quality control and
organizational quality control through
periodic process audits (Zhu et al., 2022).

The criteria determining the selection of a
MRO supplier include: technical quality of
products, purchase price, certificates and
qualification certificates held, references
from MRO recipients, market opinion, and
the breadth of the product range. In addition,
the conditions determining the choice of a
supplier of spare parts include the guarantees
and post-warranty service, terms and dates of
delivery and payment.

In addition, the experience in cooperation
with clients is important, as well as the
effectiveness of information exchange and
the prospect of long-term cooperation. Such
mutual relations are usually bound by long-
term contracts and commercial agreements.
Often, however, these documents contain
exclusivity clauses for the delivery or
collection of a specific type of assortment.
This, in turn, is related to the lack of risk
diversification when working with one
client.The occurrence of undesirable events
disrupting the cyclicality, quality or quantity
of supplies may adversely affect good
partnership relations (Zhu et al., 2022).

These premises require the MRO supplier to
improve in terms of quality management
requirements according to international
management standards. At a later stage, this
involves the acceptance and readiness of the
supplier of spare parts and consumables to
conduct regular and formalized audits of
specific processes. The audit is part of
supplier quality management SQA (Supplier
Quality Assurance). The purpose of audits is
to assess potential suppliers according to the
criteria set by the recipient and to determine
whether they are able to meet all the

requirements specified by the production
company in specifications and contracts. The
audit studies also identifies possible
disruptions, including the stability and
capacity of the supplier in the context of
planned procurement (Dinis et al., 2019).
Periodic evaluation of the supplier by the
buyer allows to obtain reliable and up-to-
date information about a given partner.
Satisfaction from cooperation with the MRO
supplier also depends on timeliness, quality
and price, including discounts and discounts.
It can also be observed that not every MRO
supplier is willing to subject their
organization to the rigors of such an audit.In
addition to the MRO supplier audit, thorough
and regular supplier due diligence is
essential to assess their financial and legal
background.

Conducting periodic audits and observing
their economic development allows us to
obtain information on the implementation of
new technologies and technical solutions by
suppliers. Monitoring legal regulations,
including environmental regulations, allows
both customers and MRO suppliers to adjust
requirements as part of information
exchange and improve mutual relations.
Current information in partnerships can
mitigate the effects of adverse events that
may occur (Albakkoush et al., 2021). The
ability to react quickly to emerging risks is
one of the determinants of cooperation
between a manufacturing company and a
partner in MRO supplies. Close cooperation
between MRO suppliers allows customers to

successfully  implement  both  Total
Productive  Maintenance (TPM), Lean
Management and Business Continuity

Management concepts (Korchagina et al.,
2020). The implementation of TPM allows
customers to maximize the use of all
equipment by eliminating losses resulting
from failures, maximizing the efficiency of
equipment operation and building a
comprehensive  preventive  maintenance
system. In turn, the implementation of the
Business Continuity Management concept
allows customers to prepare process
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recovery plans in the event of supply
disruptions.

Close cooperation between MRO suppliers
and customers should be based on a jointly
developed inventory management concept
(Rolincka et al. 2021). This concept should
focus on:

e minimizing inventory and related
costs in the production process and
in the supply chain,

e immediate response to demand and
delivery of necessary products and
elements to customers in the
shortest possible time,

e achieving continuity of production
flow to meet the emerging demand
without delays and losses,

o ensuring full reliability of deliveries
of the necessary elements and
materials at the right time.

Among the factors that may affect the
management of spare parts stocks are the
product assortment structure, delivery
frequency, order fulfillment time, stock
price, storage conditions, criticality for
maintaining production continuity, quantity
and customer demand volatility.

In the event of problems at MRO suppliers,
customers should maintain a safe level of
buffer stock to ensure safety or protection
against a threat to the continuity of
production in the event of a failure.
Therefore, the maintenance departments of
purchasing companies must maintain a stock
of critical spare parts on an ongoing basis in
case of emergencies. This can bring benefits
to buyers such as reducing downtime by
improving response times, preventing losses
and reducing risks associated with
production line downtime. This is especially
true when customers deliver just-in-time.The
risk elements in the MRO supplier's
assessment include, among others:

e the ability to ensure continuity of

supply,
e technological
leadership,
o financial situation,

competence  and
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e  price competitiveness,

e location and method of transport,

e competitive factors,

e external and internal factors
affecting suppliers,

e long-term use of production

capacity,
e product life cycle (Jeeva, 2016).

For this reasonrisk mitigation in relations
with MRO suppliers can be important for the
functioning of supply chains (Luo et al,
2021).

3. Methodology of researchand

results

The purpose of the empirical studies was to
determine the importance of the selection
criteria for MRO suppliers used by
customers and the criteria determining the
building of partnership relations with these
suppliers. The study was conducted using a
survey questionnaire with 100 deliberately
selected MRO suppliers registered in the
supplier database of Lotos Service Orlen
Capital Group. The criteria were rated by
respondents on a five-point Likert scale,
from the most important (5) to the least
important (1). Most of the respondents were
small enterprises employing up to 49
employees. The results of the conducted tests
are presented in the tables below. Table 1
presents the results of the research covering
the criteria determining the selection of the
MRO supplier.

The results of the studies clearly indicated
that all surveyed enterprises considered the
technical quality of the products offered to
be the most important criterion for selecting
MRO suppliers. Criteria such as terms and
timeliness of deliveries and MRO certificates
held by suppliers are also very important
references and market opinions. In the
opinion of MRO suppliers, the possibility of
long-term cooperation is also important for
customers, price, warranty conditions as well
as the effectiveness of information exchange.
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All of the assessed MRO supplier selection
criteria were of greater importance in the
opinion of medium and large-sized
enterprises  (employing at least 50
employees) than in the case of small

organizations. Table 2 contains the results of
the studies relating to the criteria
determining the building of partner relations
with MRO suppliers.

Table 1. Criteria for choosing an MRO supplier(general results and a comparison between the
segments depending on the number of employees, average)

Criteria for choosing an MRO supplier M M Number of employees
N=100 | N=100 1-9 10-49 50-
N=40 N=32 N=28
Technical quality of products 100 4.78 4.80 471 4.82
Terms and timeliness of deliveries 97 4.60 4.63 4.55 4.63
Certificates/references/market opinion 92 4.49 4.53 4.23 4.71
The prospect of long-term cooperation 87 4.34 4.10 4.29 4.64
Price 87 4.33 4.38 4.16 4.46
Warranty conditions 88 4.28 4.15 4.23 4.47
Efficiency of information exchange 87 4.27 4.33 4.13 4.36
The breadth of the product range 84 4.17 4.10 4.19 421
Table 2. Criteria for building partnerships with MRO suppliers(general results and a
comparison between the segments depending on the number of employees. average)
Variables Number of employees
M 1-9 10-49 50-
N=100 N=40 N=32 N=28
Customer satisfaction with the quality delivered
by the supplier 4.76 4.72 4.73 4.84
Durability of cooperation 4.61 4.50 4.69 4.63
t(err)rﬁ)]cs)rtumty to obtain attractive commercial 451 458 439 456
Flexibility of cooperation in terms of the
possibility of changing the delivery date. volume. 4.42 4.33 4.46 4.47
assortment
Joint pursuit of process improvement 4.40 4.25 4.38 4.58
Management of relations with buyers on the basis
of mutual partnership 4.39 4.36 4.35 4.47
Suppl_lers market opinion/references and 432 433 406 457
certificates
Shortening the delivery time by the supplier 4.32 4.45 4.10 4.40
_Suggestlon and willingness of the_supplle_r to 422 420 423 422
introduce product and/or process innovations
Secyrlng stock Ievelsl by the supplier for the 419 408 438 41
fulfillment of buyers' orders
ij)c/;I:rcmg the cost of delivering the product to the 418 408 404 441
Application of quality management requirements
defined in international management standards by 3.97 3.95 3.68 4.28
the supplier
Eﬁ;lgrdlc supplier assessment performed by the 398 311 331 3.42
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The results of the studies clearly indicated.
that for the surveyed enterprises the most
important criterion for building partnership
relations with MRO suppliers is the buyer's
satisfaction with the delivered product
quality. Durability of cooperation with
suppliers and the possibility of obtaining
attractive commercial terms are also very
important criteria. The surveyed
organizations also included the following as
important criteria for building partnership
relations with MRO suppliers:

o flexibility of cooperation interms of
the possibility of changing the
delivery date. volume. assortment;

e joint efforts to improve processes;

e management of relations with
buyers on the basis of mutual
partnership;

o market opinion of the
supplier/references and certificates
and also

e striving to shorten the delivery time
by the supplier.

o slightly less important in the
opinion of MRO suppliers, are the
following criteria:

e proposing and willingness to
introduce product and/or process
innovations.

e securing inventory (components,
raw materials) for the
implementation of buyers' orders.

e reducing the cost of the process of
delivering the product to the buyer.

4. Discussion

The results of the conducted studies clearly
indicated that all the surveyed enterprises
indicated the technical quality of the
products offered as the most important
criterion for the selection of MRO suppliers
used by customers. Criteria such as terms
and timeliness of deliveries as well as MRO
certificates held by suppliers were also very
important, references and market opinion.
The results of the conducted studies also
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clearly indicated that for enterprises, the
most important criterion for building
partnerships with MRO suppliers is the
satisfaction of the buyer with the quality of

the product supplied. Durability of
cooperation  with  suppliers and the
possibility of obtaining attractive

commercial terms are also very important
criteria. Building relationships between
customer companies and MRO suppliers is
essential to the process of supply chain
management and ensuring its continuity.
Cooperation in MRO deliveries also has a
decisive impact on ensuring product quality.
risk diversification and innovation.

The obtained research results indicate this.
that both manufacturing companies and their
suppliers must strive to meet high quality
standards. As rightly noted by Lin et al.
(2022) ensuring optimal product quality is in
the interest of the entire supply chain and is
important not only for its development but
also for its survival. Research results also
confirm. that the key to ensuring optimal
product quality is cooperation between the
supplier and the recipient. The obtained
results are confirmed in the literature on the
subject in studies conducted, among others,
by Hoque and Maalouf (2021) or Zimon and
Madzik (2019). The particular importance of
the quality and timeliness of MRO deliveries
is emphasized by Zhu and co-authors (2022)
in their research.

The basis for building relationships with
MRO suppliers is mutual trust and effective
communication. These elements allow
partners to develop long-term relationships.
based on win-win principles (Krivokapi¢ e&
Stefanovi¢,  2020).  Building  lasting
relationships with MRO suppliers requires
companies to take actions aimed at their
sustainable development. More and more
customer companies are offering supplier
development programs to their partners.
MRO suppliers are also covered by these
programs. These programs focus on
activities aimed at ensuring and improving
the quality of products as well as ensuring
the quality of processes (Mishra & Patel.
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2010). Often these programs also include
joint research and development projects on
new products. Most often, these programs
are aimed at improving the efficiency and
effectiveness of processes at suppliers by
implementing the Toyota Production System
and Lean Management concepts (Sanchez &
Sunmola, 2017; Arlinghaus & Knizkov,
2020, Zimon et al., 2022). This is to create
disruption-resistant  supply  chains by
efficiently managing the stock of purchased
products and responding effectively in the
event of a failure. These programs are
implemented through specialized training.
mentoring and work of interdisciplinary
teams of employees cooperating with clients
and suppliers. Increasingly, these programs
are aimed at implementing the concept of
sustainability at suppliers to improve safety
and reduce the negative impact of products
on the environment. as well as supplier
processes (Uhlmann et al., 2013; Wits et al.,
2016).

5. Conclusions

The conducted research process made it
possible to partially fill the gap that exists in
the literature on the subject and to formulate
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the following conclusions:
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products as well as buyers'
satisfaction with the products
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Finally, it is worth noting. that the way to
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