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ABSTRACT. In the atmosphere of sustainable development and low carbon, the
design of supply chain network closely related to logistics industry, is becoming
more and more important. The traditional supply chain network no longer meets the
need of social, economy and environment. After studying the literature from 2011 to
2019, many focused on green and sustainable supply chain network design under
uncertain conditions. This paper intends to account for developments in the
literature on supply chain management, and highlights both the challenges and
opportunities, and more importantly, offers useful insights on the development in the
future.
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1. Background
Supply chain network design is one of the more complex strategic decisionmaking problems of supply chain. It needs to decide the number, location, capacity,
type and other network parameter configuration problems of network facilities in the
supply network, and then make the optimal planning for the long-term effective
operation of the whole supply chain. Supply chain network design will have an
impact on the operation cost, profit, risk resistance and other products of the supply
chain. As a result, it is an important cornerstone of supply chain strategic decisionmaking.
With the acceleration of globalization and industrialization, environmental
pollution, ecological damage and social problems have been widely concerned by
countries all over the world [1] [2]. The continuous influences enforce enterprises to
consider them along with economic performance to change the operation mode of
the traditional supply chain network. A lot of studies turn to develop a new type of
supply chain network, mainly including green supply chain network design
(GSCND) and sustainable supply chain network design (SSCND), to decrease the
damage to environment. Many scholars have studied this issue, and the number is
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still rising. The paper presents a thorough bibliometric and content analysis studies
from 2011 until 2019.
The meaning of sustainable development is “to meet the current requirements
without compromising the ability of future generations to meet their own needs” [3].
What’s more, it considers triple bottom line concept including people, planet and
profit [4]. However, Devika et al. considered there is a certain gap in the published
researches in the supply chain network design [5]. The same shortage in these papers
is that they all lack in the consideration of triple bottom lines of sustainability,
simultaneously.
This paper is divided into four sections. The review analysis is detailed in
Section 2. Section 3 discusses important findings over major decisions over SSCND.
Finally, Section 5 presents the conclusion and the suggestions for future research in
this paper.
2. Review analysis
Current study about SSCND has gained more and more attention among the
scholars [6]. In the past several years, many researches present an integration
perspective at the aspect of environment and economy. However, in the SSCND, the
social indicators should be attached in the supply chain network closely [7]. When
referring to the sustainability, all aspects in the triple bottom line (TBL) should be
investigated in the studies, which create a necessary cooperation between human,
profit, and the earth [8]. Although the number of the SSCND papers is increasing,
the published papers mainly focus on greenness and cost benefit of networks. Only
few surveyed papers stated that social aspects as well as economic and
environmental aspects [1] [5] [9] [10] [11] [12] [13] [14]. In this concern, The
SSCND models contains three types: social commitment, consumer issues and
working conditions [15].
This paper analyses studies in the past 10 years, mainly about the social aspect in
the SSCND. The results are as following in the Table 1.
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Table 1 Summary of SSCND literature from 2014 to 2019.
Research Work
Social aspects
You et al. [16]
Pinto-Varela et al. [17]
Pishvaee et al. [18]
Pishvaee et al. [19]
√
Pishvaee et al. [20]
Phuc et al. [21]
Yue et al. [9]
√
Pishvaee et al. [22]
√
Devika et al. [5]
√
Govindan et al. [1]
√
Mota et al. [10]
√
Zhalechian et al. [11]
√
Talaei et al. [23]
Tsao et al. [24]
√
Soleimani et al. [25]
√
Feito-Cespon et al. [26]
√
Zahiri et al. [27]
√
Arampantzi et al. [28]
√
Babazadeh et al. [29]
√
Babazadeh et al. [30]
√
Govindan et al. [31]
√
Ghaderi et al. [32]
√
Rahimi et al. [33]
√
Fattahi et al. [34]
√
Sahebjamnia et al. [35]
√
Mota et al. [36]
√
Allaoui et al. [37]
√
Rahimi et al. [38]
√
Sherafati et al. [39]
√

Environmental aspects
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

Economic aspects
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

Uncertainty
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

√

√
√

2.1. Design of sustainable supply chain network
From Table 1, the past few years, economic factors have been studied the most.
In recent years, there are more and more papers on social dimension, including
development or balanced development, customer issues and work conditions. Many
supply chain models consider social factors and try to increase opportunities of job
in the designed network [5] [22] [28] [29] [35] [36] [37] [38]. The increasing
regional is addressed by Fattahi and Govindan and Zahiri et al. studies the factor of
balancing of regional development [34] [27]. Zhang et al. and Feito-Cespon et al.
focus on customer satisfaction, which is second social target. What’s more, by
weighted balanced regional development, employment opportunities will also
increase, and it has many advantages, covering the whole society, which is
benefitable to some economic and social [24] [26] [39].
Through literature analysis, many documents integrate social impact as a factor
or factors into the impact of economy or environment, and the ultimate objective
function has only two aspects-- economy and environment. Devika et al. tried to
minimize the cost and environmental impact [5]. Govindan et al. proposed a multi-
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objective optimization mode, aiming at to minimize the total cost and environmental
impact of both SCND and order allocation problems [1]. Arampantzi and Minis
considered all decisions of TBL in their model [28]. CO 2 emission costs, the
investment and operational costs are all incorporated in the economic objective
function. Soleimani, Govindan and Saghaf et al. proposed a closed loop supply
chain design while they considered all three aspects of sustainability [25].
2.2. Under the uncertainty
Here are many sources of uncertainty in supply chain, such as customers’
demand [40] [41] [42] [24] [38], production [39], transport cost [38] and so on,
which directly affect decision-making. Without considering the uncertainty factors
or ignoring the adverse consequences of uncertainty on the cost, operation and
management in supply chain system, the optimized supply chain network structure
can’t adapt to the changes of actual demand, or the advantages of the designed
supply chain network in the actual operation can’t be reflected.
In many cases, if the uncertainty has not been handled properly, it would be
negative on the whole supply chain network. It is obvious that supply chain
modeling without considering uncertainty is unrealistic, and it is often emphasized
that a model using deterministic optimization model, is needed to overcome the
shortcomings [43].
Several ways have been suggested to consider uncertainties, including applying
stochastic [11] [26] [32] [34] [36] [38], fuzzy [11] [18] [21] [23] [24] [25] [29] and
robust logic [1] [23] [32].
It is found that more and more heuristic algorithms are applied to the design of
supply chain network, such as genetic algorithm, particle swarm optimization, which
is often improved according to the actual situation.
3. Results and Discussion
With the development of society, environmental problems have a positive impact
to economy. Then, a lot of papers about supply chain network design occur in order
to decrease the CO 2 emission and conserve resources. Recently, the sustainability is
integrated to the supply chain network design, emphasizing on the coordination and
unity of the society and environment and economy. A brief review of the related
studies can be observed in Table 1. From Table 1, previous research objectives of
SSCND all contain economic level, most studies environmental objective, while few
papers dealt with social problems, because of the difficulty of modeling social
impacts and environmental aspects. In sustainable development, employment issues,
regional development, customer satisfaction, which are on behalf of social aspect.
And a weighted balanced regional development in sustainable aspect has few studies
in previous related researches.
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As shown in Table 1, most problems with uncertain parameters are modeled in
fuzzy or random environment, but there are few literatures on robust optimization.
4. Conclusions and future research
In this section, it will summarize the previous literature analysis and make
suggestions for the future development of supply chain.
In the SSCND, social factors are an aspect worthy of deep exploration and how
to transform unmeasurable social problems into measurable problems is a key point
and how to transform unmeasurable social problems into measurable problems is a
key point.
Considering different types of parameter uncertainties is another gap in the
future. Further research may attempt to build a model that takes into account other
challenges.
Most researchers used carbon dioxide emissions as an environmental impact on
economic development. Taking carbon dioxide emission as an index, the impact of
production of manufacturing, distribution center and transportation products on the
environment is quantified. More environmental factors, for example, water resource,
are waiting to be found, making supply chain decision-making optimal.
Compared with the forward logistics supply chain, the design of closed-loop
supply chain and reverse logistics supply chain is far more complex, but more
practical.
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