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Article history: There has been a lot of problems for Universities that the main problems of the

Received: 10/05/2019 sy dents are obliged to pay high fees for education and also inability of university
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*supply chain neork  there, are self-services of Universities that in addition to their high cost, provide

design poor quality of their service level. In this article, we check the one of the self-

*zgffti'e”rf‘/f’c'gty services of country's Universities and we plan to implement a Sustainable Supply

* linear programming  Chain in this section to minimize the costs and the quality of the food served in

this sector to reach its maximum to reach the economically optimal point and

raise the level of customer satisfaction to at least provide their needs and avoid

the creation of adverse effects. We examined a four-level chain that made from

distributor, logistics, self-service and customer. We want to use a multi-objective

function, dual economic objective (cost) and social (quality) to deliver efficient

point and also putting information at each level of the chain to the other levels, to

minimize bullwhip effect on the entire supply chain and amount of inventory at

each of the levels and therefore reduce total costs in this area and to increase the

quantity and quality of cooking.
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Introduction

Today the world is confronted with
existential sustainability challenges such as
climate change, resource, food and water
scarcity,  biodiversity  losses,  and
continuing growth of the world's
population towards 10 billion people with
high unemployment and poverty in many
parts of the world (Emmott, 2013). Civil
societies, policymakers and Universities
increasingly understand and accept that
current resource and emission-intensive
industry supply chains and product designs
are not considered sustainable given the
future generations' social, ecological, and
economic needs. Specifically, on climate
change, the world runs out of time to cut
greenhouse gas emissions in order to limit
global warming to a 2° temperature
increase, while analyses show that we are
on a 3-4° temperature increase trajectory
with potentially severe and irreversible
consequences for nature and human
civilization as well as drastic economic
losses and costs (IPCC, 2014).
Sustainability is one of the prime focus
areas in many organizations. This is due to
the increasing concern over the
environmental  effects caused by
industrialization, which negatively impacts
the quality of people ‘s life and the
environment. The depletion of the ozone
layer, natural resources, and other
hazardous environmental effects are
growing concerns of modern society. The
population growth rate has come with an
increasing demand that has eventually
impacted the natural systems, resources,
and ecology and therefore there is more
need than ever before to focus on
environmental  hazards caused by
organizations (Markley & Davis, 2007).
Over the past two decades, many
organizations have taken steps to integrate
the principles of sustainability into their
long- and short-term decision-making.
However, sustainability is an issue that
extends beyond the boundaries of any one

firm (Seuring & Gold, 2013). To that end,
there is a rapidly growing body of
literature that focuses on the integration of
sustainability ~ with ~ supply  chain
management (SCM). Given the many
players in a supply chain (e.g., suppliers,
focal  firm, distributors,  retailers,
customers, etc.), Universities incorporating
sustainability principles into their business
strategies  typically set  long-term
sustainability targets and indicate the
timeframe for reaching these targets. For
instance, Daimler announced plans to
reduce its production and product
greenhouse gas emissions by 20% in 2020
compared to the early 1990s (Daimler,
2015). Similarly, policymakers such as in
the EU commissions or national ministries
of economics and environment, define the
period  until  which  sustainability
regulations should become effective, e.g.
the EU target to reduce absolute annual
greenhouse gas emissions by 20% in 2020
compared to 1990 (European Commission,
2014). The (New Zealand Business
Council for Sustainable Development,
2003) describes Sustainable Supply Chain
management as “Management of the raw
materials and services from suppliers to
manufacturers/service providers to the
customers and back with improvement of
social, economic and environmental
impacts”. According to Business for social
responsibility  (2007), A  Sustainable
Supply Chain is a system associated with
business activities throughout the products
lifecycle that creates value to stakeholders,
ensures ongoing commercial success, and
improves the well-being of people and the
environment emphasize that sustainability
must also integrate issues and flows that
extend beyond the core of supply chain
management: product design,
manufacturing by-products, by-products
produced during product use, product life
extension, product end-of-life, and
recovery processes at the end-of-life
(Linton et al, 2007). Today, increasing
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numbers of students eager to study, is one
of the biggest problems come into
existence in Iran, because according to
past infrastructure for a limited number of
student education, Universities are not able
to fix all the requirements of incoming
students using low-cost, so the fee for
education of students increased, on the
other hand, despite receiving high costs,
quality and quantity of the provided
services is very low that mainly due to
high inflation in the country. Despite such
problems, students have been studying are
in trouble financially and also in term of
motivation are low. Several studies had
been done by experts of psychology at
most  Universities in the country to
investigate the motivation of students to
continuing education. These professionals
have concluded that because of the low
quality of services provided in different
parts of Universities, most students that
have been studied in the sample had to
lack sufficient motivation to continue their
education after a certain time. Therefore,
Universities in addition to challenges
related to reducing the costs of tuition are
faced with another challenge. Self-service
of Universities is one of the areas that most
students' dissatisfaction towards this
section and according to research
conducted by experts in the field of
psychology, this part of the University in
addition to receiving high fees for services
(serving food), by providing bad quality
food, put physical health of students at risk

and cause several problems including
poisoning and infectious diseases and the
cost of living increases for students. Also,
the mental health of students affected and
most students who use the services of this
sector, due to the non-satisfaction the
minimum requirements, faced problems
during the day such as lack of sufficient
focus on classes, Rapid and aggressive
response to the surrounding issues, desire
to finish classes soon and not doing the
homework in classes. Therefore, due to
problems the scientific and cultural level in
Universities has declined significantly
compared to previous years. Sustainable
Supply Chain is one of the ways in which
Universities can implement it, identified
defects in the structure of each of the areas
in terms of cost and quality, and by
resolving it can optimize their existing
structure in the best mood. Therefore, due
to problems the scientific and cultural level
in Universities has declined significantly
compared to previous years. Sustainable
Supply Chain is one of the ways in which
Universities can implement it, identified
defects in the structure of each of the areas
in terms of cost and quality, and by
resolving it can optimize their existing
structure in the best mood.

Material and methods

To simplify the explanation of
mathematical formulas provided in the
description of the variables shown in the
following table:

Symbol Description

Sets

Yi Set of (raw materials ,administrative ,fixed)cost i€ [1,2,...1]

Xj Set of( raw materials, food, product) quality je [1,2,...]]

Ai Set of cost function coefficients ie [1,2,...1]

Aj Set of quality function coefficients je [1,2,...]]

bj The effectiveness of the quality of each raw material in the smell of certain foods

Pj The impact of each raw material in the food smell {Ask the expert chefs}(fuzzy number)
qi The impact of each raw material in the baking a meal of a food

Kj The impact of each raw material in terms of calories, the calories cooked an entire

Parameters
meal (green herb stew)
The amount of funds used

C

L

E The minimum food calories should be cooked in the university's self-service

G The total cost of kitchen's energy

M At least amount of food serving

N The total cost of raw materials

R The maximum calories in a meal that will prevent the occurrence of factors such as drowsiness
S Total energy costs dining hall storage cost
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T Storage cost

(0] Transportation cost

F At least taste to be green herb stew (especially food) (the question of expert chefs)

H Minimum standard quality that should a meal of green herb stew to have. (especially food)
w The smell of the food at least should have

Y1 Administrative costs

Y2 Price level of bean

Y3 Price level of rice

Y4 Price level of sauce

Y5 Price level of meat

Y6 Price level of vegetable

Y7 Price level of oil

Y8 Price level of lemon juice

Y9 Price level of onion

Y10 Price level of dried limes

Y11 Price level of salt

Y12 Price level of bread

Y13 The administrative costs of logistics
Y14 Administrative costs of transport
Y15 The administrative kitchen costs
Y16 Price level of transportation (transfer of raw materials)
Y17 Price level of storage

Y18 Price level of kitchen water bill
Y19 Price level of kitchen electric bill
Y20 Price level of kitchen gas bill

Y21 Price level of dinnerware water bill
Y22 Price level of dinnerware electric bill
X1 Price level of dinnerware gas bill
X2 The quality of beans

X3 The rice quality

X4 The quality of tomato paste

X5 The meat quality

X6 The vegetable quality

X7 The oil quality

X8 The lemon-juice quality

X9 The quality of onions

X10 The quality of dried lime

X11 The quality of bread and salt

X12 The quality of cooking

Quality of Service

Max F = };_1 Aj Xj @
Subject to:
Y LAY, <M, i=12,...,11 3)
LAY, <w o, i=12,13,14 4
Yis<T (5)
Yie <S (6)
YAY, <E , i=17,18,19 )
YAY, <R , i=20,21,22 (8)
Yay,<c oo, i=1,2,...,22 )
LA =1 (10)
i=14%
1'1:12 Ai=1 (11)
A].S = 1 (12)
A].G = 1 (13)
1'1217‘41' =1 (14)
12=220Ai =1 (15)
YA, =6, =121 (16)
YiabjXjz0 o, j=12...12 17
Yo kjiXj <N o, =12,...,12 (18)
YiakiXjzL o, j=12...12 (19)
In our model the objective function (1), to the funds allocated. The objective
increase the self-service food quality due function (2) minimum the total costs (raw
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material costs, administrative  costs,
transportation costs, costs of storage and
kitchen. (3) This limitation ensures that the
cost of purchasing raw materials is less
from a certain cost. (4) This limitation
ensures that administrative costs be lower
than a certain amount. (5) This limitation
ensures that the cost of transport fuel is
less than a certain amount. (6) This
limitation ensures that the cost of storage
is less than a certain amount. (7) This
limitation ensures that the energy costs
related to the kitchen is less than a certain
amount. (8) This limitation ensures that the
energy costs related to the dining hall is
less than a certain amount. (9) This
limitation related total budget that
allocated to the chain. (10) This limitation
shows that the sum of the coefficients of
the variables related to raw materials
should be equal to one. (11) This variable
indicates that the sum of the coefficients of
the variables related to administrative costs
must be equal to one. (12) This limitation
shows that the sum of the coefficients of
the variables related to transport costs must
be equal to one. (13) This limitation shows
that the sum of the coefficients of the
variables related to storage costs must be
equal to one. (14) This limitation shows
that the sum of the coefficients of the
variables related to kitchen costs must be
equal to one. (15) This limitation shows
that the sum of the coefficients of the
variables related to dining hall costs must
be equal to one. (16) This limitation shows
that food sales exceed a certain amount.
(17) This limitation shows that the quality
of food's taste must have at least taste. (18)
This limitation shows that food's calorie is
not more than a specified amount because
in case of increased caloric need to
increase the volume of food that causes

drowsiness and a feeling of heaviness in
students. (19) This limitation shows that
food's calorie exceeds than minimum
calorie that ensure physical and mental
health. (20) This limitation shows that the
quality of food's smell should be higher
from a fuzzy quality number to at least
increase students' appetite. (21) This
limitation shows that the quality standards
should be higher than a fuzzy quality
number.

Results

In a case study which is related to a supply
chain of a university. We seek to achieve
dual overall objective that one of the
objectives is minimizing the costs in three
parts of the chain. The first part of the
costs associated with the logistics in a
month which includes the purchase of raw
materials needed kitchen for cooking,
administrative costs and the cost of
transportation. The second part of the
study related on the cost of the kitchen for
a month which include consumed energy
and storage costs and the third part relating
to costs in the dining hall for a month
which includes the cost of consumed
energy. The second goal is to maximizing
the quality of food that served in the
university's self-service. Increasing the
quality of served food that is the important
requirement of students and create the
most changes in terms of physical and
mental of students in their current
condition. In this section, according to a
survey conducted by related specialists
focus on optimizing food's odor, taste,
maximum and minimum amount of
calories and quality standards were
considered that they were most important
elements of optimization.
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Table 2. Data ranges used in the illustrative example

parameters Range of values
Demand forecast of each meal 1300
Price of meat {rial/kg} 220000
Price of bean {rial/kg} 40000
Price of oil {rial/17kg} 640000
Price of rice {rial/’kg} 34810
Price of vegetable {rial/kg} 18000
Price of lemon juice {rial/bottle} 27850
Price of dried limes {rial/kg} 238000
Price of onion {rial/kg} 24000
Price of sauce {rial/17kg} 612000
Price of bread {rial/unit} 1300
Administrative cost {rial/month} 78727626/88
Transportation cost {rial/month} 75000
Storage cost {rial/month} 4779498/6
Kitchen cost {rial/month} 32363768/8
Dinnerware cost {rial/month} 2581810/5
Amount of renewable waste 283
(intact food, women waste food, men waste food) {kg/4meals}
Amount of nonrenewable (oil can junk, 72/28
plastic cup junk, rice sack junk, sauce can junk) {kg/4meals}
Table 3. Amount of raw materials for each
parameters cost
Meat(50gr) 11000
Bean(20gr) 800
Oil(25gr) 941.1
Rice(170gr) 5917.7
Vegetable(100gr) 1800
Lemon juice(2gr) 55.7
Dried limes(2gr) 476
Onion(25gr) 600
Sauce(10gr) 360
Bread(half of unit) 650
The model using this information run by functions and their results will be shown
linear programming optimization software on table (Table 3, 4).

Lingo 11.0 for the quality and cost

IAUFBIAC.IR



AR

Sustainable Optimization in Supply Chain Network of the Iranian Universities

Amir Najafi, Shahin Rajaei

Table 4. Pre-results

Elaral sprimal oolotisn SooTd
CEf@eriea walea
Infaasikndlitiaa:

Total Gol--S= ita=StionoG:

4E.BOETS
o .ooaoaooa
a

Wom e bk

Al Fadnoat Coat
E.EETTTE o _.oooooa
1.000000 o _.ooaoooaa
1.000000 o .oooooa
1. 000000 o _.oooooa
1.000000 o _.ooaoooaa
1.000000 o .oooooa
1. 000000 o _.oooooa
1.000000 o .ooaoaaoaa
1.000000 o .oooooa
1. 000000 o _.oooooa
S.0000aoaa o .ooaoaaoaa
1. 000000 o_.oooooa

Black o= Su=glua DCwal Foioa

& .B8087S 1.00o0o0a
S8 . 00750 o _.oooooa
o. oooooa & . EB1EZT
=.\81z700 o_.oooooa
S8 . =000 o _.oooooa
a. 7432070 o _.oooooa
1.227778 o_.oooooa
E.TTEZZEZE o _.oooooa
o. oooooa —= . a3 7214
a.oao0oaaoaa o .ooaoaaoaa
8. 000000 o _.oooooa
o. oooooa —3.33EB2E
a.oao0oaaoaa o .ooaoaaoaa
0. oooooo —1F. 81800
a.ao00aoa0a o _.ooaoooaa
a.oo0oaaoaa —0.2551E8E
0. oooooo —S.a0=E57a
a.ao00aoa0a o _.ooaoooaa
a.oo0ooaoa —0.ES575843E-01
2. 000000 o_.oooooa
a.oo0oaoaoaa —a.5507457
8. 0000040 o .oooooa
8. 000000 o _.oooooa
0. oooooo —0_.1SEESET1E-O01
a.oo0ooaoa —0.5251771E-01
8. 000000 o _.oooooa
o. oooooa 3.35118E
8. 0000040 o .oooooa
8. 000000 o _.oooooa
o. oooooa —1.7EE14&E

Optimal results obtained to increase the
cost (second goal) after running the
software Lingo will be shown on table 4.

Table 5. Factors Result

Global optimal solution found.
Objective value:
Infeasibilities:

Total solver iterations:

Variable

Discussion

As we can see in the quality output of
Lingo software, our optimal point in the

¥l
Y2
Y3
¥4
YS
Y6
Y7
Ys
Y9
Y10
Yi1
Y12
Y13
Y14
Y1s
Y16
Y17
Yig
Y19
Y20
Y21
Y22

0.1602721E+09
0.000000
0

Value Reduced Cost
0.2285714E+08 0.000000
0.2276038E+08 0.000000
0.4590829E+10 0.000000
0.2244898E+08 0.000000
0.2250000E+08 0.000000
0.2295366E+08 0.000000
2885000. 0.000000
0.2222222E+08 0.000000
0.2266667E+08 0.000000
0.1000000E+08 0.000000
226087.0 0.000000
0.1277778E+10 0.000000
0.1000000E+10 0.000000
0.2436548E+08 0.000000
52500.00 0.000000
3345649. 0.000000
0.2265483E+08 0.000000
0.2266141E+08 0.000000
0.2265021E+08 0.000000
1362235. 0.000000
2403818. 0.000000
1804717. 0.000000

quality equal 46.80879 and our decision
variables equal to these parameters. The
required bean quality = 2.227778, the

IAUFBIAC.IR



Sustainable Optimization in Supply Chain Network of the Iranian Universities

Amir Najafi, Shahin Rajaei

required rice quality = 1, the required
tomato paste quality = 1, the required meat
quality = 1, the required vegetables quality
= 1, the required oil quality = 1, the
required lemon juice quality = 1, the
required onion quality = 1, the required
dried lemon quality = 1, the required bread
and salt quality = 1, the cooking quality =
9, the quality of service = 1. Anywhere the
decision variable equal to one this does not
mean that these variables have no effect on
the quality but also because of the lack of
restrictions that chain has not adhered on
its. The results of the model are fuzzy
numbers ranging from 1 to 9.

Now we can use the data to optimize the
current chain, this means that in areas that

variable decision has a higher value, we
increase the sensitivity and maturity
amount and by changes in the current
chain, we achieve the highest possible
quality that is the optimized point. Our
costs after optimization in Lingo software
decrease to 75790304.8 rials for a month
in a considered food so we must rebuild
the current chain according to the values
given for the decision variable and pay the
same amount intended for variables to
chain become stable in costs. The
differences between decision variables
with existing state after optimization have
been showed in table 5.

Table 6. Final Results

Status Qu Optimum
Beans 1040000 799999.99
Meat 14300000 11000000
Rice 7693010 5917698.8
Sauce 468000 68752005
Vegetable 2340000 1800000
Oil 1223430 941100.06
Lemon juice 72410 57700
Onion 780000 599999.94
Dried-Lemon 618800 476000.07
Salt 3250 2500
Bread 845000 65000.013
Workers to goods supply 849642.2 13800002
Transportation workers 270648.675 4200000
Kitchen workers 77606432 23999998
Transportation 75000 52500
Store 4779498.6 3345649
Kitchen Water consumption 15071937.6 10550354
Kitchen Power consumption 6571810.6 4600267.4
Kitchen gas consumption 10720020.6 7504014.4
Self-service Water 793250.87 555281.91

consumption
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Self-service Power
consumption

597437.3 418206.11

Self-service Gas
consumption

11911134 833779.38

Conclusions

In this paper, two linear programming
model with the goal of minimizing the
costs in each level of the supply chain in
Islamic Azad University of Zanjan
including 1-costumer 2- self-service
(dining area for teachers and students) 3-
kitchen related to self-service 4- Supplies,
has been done for reducing costs received
from students for services, as well as
maximizing the quality of the food served
in self-service to increase student
satisfaction and consequently reduce the
amount of physical and mental damage.
Lingo software used to solve these two
linear programming models and after
putting data and its implementation by the
application we get the current optimal
chain. According to such optimizing
conditions, it was found the ability of each
goal of cost and quality to significantly
reduce them. To implement this plan, there
are some restrictions that reduced
movement and speed of plan. For example,
chef working in the kitchen has a low
literacy level, therefore, obtaining some
information from them takes a lot of time,
and in some cases the information given
by them, because of failing to understand
the questions, were incomplete, it was not
possible to get some information from the
University and the self-service's data

Appendices
There are no appendices.
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wasn't up to date. After the implementation
of a sustainable chain at the desired level
of self-service by decreasing the cost of
managing the university's self-service, not
only food prices significantly dropped to
students pay the lower cost to use before
services, also University could purchase
higher quality raw materials for cooking
the food. With implementation of
optimized quality structure, the food
quality according to conditions intended
had increased dramatically that this was
confirmed by the questions in the form of
questionnaires from students and after the
implementation of the project within the
specified period, by studying psychology
experts the mental and physical health and
also the students' motivation to study
greatly increased. At the end of this article
can be additionally optimized operations in
a Sustainable Supply Chain, provide
recommendations that Universities can
optimize the quality and costs more than
current condition, for example, by giving
the necessary training to chefs to cook
better in term of cooking health and also
increased the taste of food, the quality and
food safety or in the chain by taking a
collection center inside or outside the
university used generated waste to rebuild
and create raw materials. Future research
can be done in the context of this article, it
is possible to use artificial neural networks
or fuzzy approaches used to value
investment for decision variables.

The authors would like to acknowledge Islamic Azad University, Zanjan Branch (Iran), for

financial support of this research project.




vy

Sustainable Optimization in Supply Chain Network of the Iranian Universities

Amir Najafi, Shahin Rajaei

References

Buylkozkan & Cifci. (2012). Evaluation of
the Green Supply Chain Management
Practices: A Fuzzy ANP Approach.
Production Planning & Control, 23(6), 405-
418.

Chardine-Baumann, E., & Botta-Genoulaz,
V. (2014). A framework for sustainable
performance assessment of supply chain
management  practices. Computers &
Industrial Engineering, 76, 138-147.
Daimler. (2015). Sustained reduction of
emissions in production and products.
Retrieved 01 07, 2015, from
https://www.daimler.com/dccom/0-5-
876574-1-1691247-1-0-0-1727129-0-0-
135-0-0-0-0-0-0-0-0.html

Ding, H., He, M., & Deng, C. (2014).
Lifecycle approach to assessing
environmental friendly product project with
internalizing environmental externality.
Journal of Cleaner Production, 66, 128-138.
Emmott. (2013). Ten billion. Penguin.
Eskandarpour, M., Dejax, P., Miemczyk, J.,
& Péton, O. (2015). Sustainable Supply
Chain network design: an optimization-
oriented review. Retrieved from
http://dx.doi.org/10.1016/j.omega.2015.01.
006

European  Commision.  (2014). EU
greenhouse gas emissions and targets.
Retrieved 07 30, 2014, from
http://ec.europa.eu/clima/policies/g-
gas/index_en.htm

Hutchins, M. J., & Sutherland, J. W.
(2008). An exploration of measures of
social sustainability and their application to
supply chain decisions. Journal of Cleaner
Production, 16(15), 1688-1698.

IPCC. (2014). Climate Change 2014 -
Mitigation of Climate Change. Summary
for Policy Makers. Retrieved 06 12, 2014,
from
http://report.mitigation2014.org/spm/ipcc_
wg3_ar5_summary-
forpolicymakers_approved.pdf

Kannan, G., Pokharel, S., & Kumar, p. S.
(2009). A hybrid approach using ISM and
fuzzy TOPSIS for the selection of reverse
logistics provider Resources, Conservation
and Recycling. 54(1), 28-36.

Kosugi, T., Tokimatsu, K., Kurosawa, A.,
Itsubo, N., Yagita, H., & Sakagami, M.
(2009). Internalization of the external costs
of global environmental damage in an
integrated  assessment model. Energy
Policy, 37, 2664-2678.

Markley, & Davis. (2007). Exploring future
competitive advantage through Sustainable
Supply Chains. International Journal of

physical  distribution and  logistics
management, 37(9), 763-774.
Mitra, S., & webster, S. (2008).

Competition in remanufacturing and the
effects of  government  subsidies.
International  Journal of  Production
Economics, 111, 287-289.

New Zealand Business Council for
Sustainable Development. (2003). Business
Guide to a Sustainable Supply Chain.
Retrieved from
http://www.sbc.org.nz/__data/assets/pdf_fil
e/0005/54914/Sustainable-Supply-Chain-

Guide.pdf
Seuring, S., & Gold, S. (2013).
Sustainability management beyond

corporate boundaries: from stakeholders to
performance. J. Clean. Prod., 56, 1e6.
Seuring, S., & Muller, M. (2008). From a
literature review to a conceptual framework
for Sustainable Supply Chain management.
In J. 0. Production.

Tang, C., & Zhou, S. (2012). Research
advances in environmentally and socially
sustainable operations. European Journal of
Operational Research, 223, 585-594.




