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1. Introduction

Risk management is the process of identifying,
analyzing, and controlling risks that can threaten
a firm's performance level and revenue capacity.
In supply chains, risk management is an integral
part of the chain and tries to reduce the negative
effects of risks on supply chain performance
(Gueydan and Chahaduri, 2016).

A part of risk management in supply chain is
related to logistics, which includes risk
management of sourcing, warehousing, inventory
management, transportation, capacity planning
and production operations. Many companies
outsource their logistics operations to achieve
greater productivity. This has led to the formation
of third-party logistics companies. In order to
achieve a higher level of competitiveness,
enterprises can focus their resources on their key
activities and core competencies, and outsource
the rest to others (Gueydan and Chahaduri, 2015).

Outsourcing logistics to the third-party
logistics companies can not only improve
performance and productivity, but also increases
risk as well (Gueydan and Chahaduri, 2016).
Increasing the possibility of risk occurrence and
lack of direct management, often causes damage
and weakness in logistics operations (Hu and
others, 2015). It is therefore necessary to design a
comprehensive program to identify and manage
consequent risks for third-party logistics
companies. This has a significant impact on
increasing the efficiency of businesses by
reducing logistics costs and increasing the level
of service to customers.

Since the oil, gas and petrochemical industry
is one of the most important economic sectors in
the country and a large number of third-party
logistics providers exist in this sector, this
research is conducted to address the risks
affecting the performance of third-party logistics
providers, and to propose a framework to identify
risks and to propose risk management strategies

to mitigate risks arise from cooperating with
third-party logistics providers.

2. Methodology

This research is among the practical studies and
tries to identify the risks of outsourcing logistics
activities in the oil, gas and petrochemical
industry and provide solutions for their risk
management strategies. The methodology of this
study consists of two main phases: first,
identification and risk analysis and second, to
provide appropriate risk management strategies
for the identified hazards. In the first phase, by
reviewing the literature and interviewing with
experts, the risks of logistics outsourcing were
identified and then analyzed by distributing a
questionnaire using the fuzzy cognitive mapping
approach. Afterwards, in the second phase, using
a multi-objective modeling approach based on
house quality development, appropriate risk
management strategies were presented.

3. Findings

logistics outsourcing risks identified and
classified into seven categories: strategic,
financial, operational, design-related risks,
quality-related risks, economic risks, policy
changes, and government composition. Then,
using FCMapper software, data were analyzed
and Fuzzy cognitive map were drawn, which
showed that the risk of non-response to customer
needs is the most important, because failure to
meet customer needs leads to customer
dissatisfaction and ultimately affects the
profitability of companies. The risk of
operational disruption and loss of control over
logistics operations have the second and third
importance. The results showed that the risk of
managerial changes at the macro level due to
changes in government has the greatest impact on
other risks. Also, the risk of poor service delivery
to the customer has the highest impact on other
variables.
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After identifying risks of logistics outsourcing
to 3PLs, it is necessary to provide appropriate
solutions to manage these risks. Therefore, by
consulting experts and specialists, ten solutions
were identified, and in order to select the most
important ones, the combined approach of quality
function  deployment and multi-objective
modeling was used. Taking strong guarantees
from 3PLs, creating a black list, strict application
of quality requirements and standards, improving
the company's reputation, establishing long-term
and strategic relationships with 3PLs, increasing
the company's resilience, improving the
forecasting system and Demand management,
design of 3PL ranking system, use of combined
contracts, better management of tenders and
contracts with domestic (lranian) companies as
logistics outsourcing risk management solutions
to third party companies in the oil, gas and
Petrochemical was identified. The strategies were
divided into three categories: 1. preventive, 2.

process and 3. Flexibility.
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Among the preventive strategies, the strategy
of taking strong guarantees from 3PLs and
creating a blacklist; Among the process
strategies, the company credit improvement
strategy and among the flexibility strategies, the
ranking system design strategy were selected. In
other words, due to the limited financial resources
available, it can be said that these strategies have
a greater role in managing the risk of logistics
services outsourcing to 3PLs.

4. Conclusion

Logistics services outsourcing is always
associated with risk, which is very important in
the oil, gas and petrochemical industry due to the
dependence of the country's economy to it. The
results of this study showed that to reduce its
effects, preventive strategies, strategies to
improve processes and strategies to increase
operational flexibility should be used.
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