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Abstract

According to the dramatic change in the global economy, the energy crisis and global warming,
the Taiwan government suggests six new critical developing strategies to integrate various industries
with tourism, using its special natural and geographical conditions, humane and social economics
resources advantage to expand to be the tourism transshipment center in the Eastern Asia and the
improvement international sightseeing destination. The product and service leisure tourism industries
provided have their own supply chain, which are structured a service supply chain by several relative
tour suppliers such as the hotel industry, transportation, tour industry. Taiwan is an island country;
therefore, all the outbound traffics are relied on and maritime transport, especially the leisure tourism
industries. The aviation industries have the highest capital sunk natures and outputs can not be saved
properties. How to reach the optimal allocation of resources is an important topic. Otherwise, in
order to face the global warming situation; how the aviation industry effectively control their cost,
service quality, transportation frequency and to avoid wasting to achieve the goal of efficient use of
energy and reduce carbon emissions environmental are becoming the most important concern of
planning the future managing strategies.

This project will propose a combination model of demand management, and
efficiency/effectiveness evaluation. In the aspect of demand management, in addition to the past data
of passengers, this project add up seasonality and natural factors into the forecasting mechanism in
order to reduce forecast error for the aviation industry. The results of forecasting demand are
feedback to the efficiency/effectiveness evaluation model, the reallocation of resources will avoid
waste of resources and the suggestion for the future planning reference in the aviation industry. This
project of business strategy, especially for the aviation industry is to improve resource utility through
efficiency and reducing carbon emissions further improve for the service supply chain
competitiveness. To verify the applicability and accuracy of the evaluation model proposed in this
project, the various routes of the airline are evaluated. According the results proposes the suggestion
for reallocation of resources and future manages direction for airline corporations in the airlines of
various routes.

Keywords: Service supply chain management; Performance evaluation; Demand management
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Abstract - The main purpose of this study is applying
TRIZ theory to construct the Green Supply Chain
management (GSCM) strategies for the international tourist
hotd. Based on the theory of TRIZ, we use the
contradiction matrix to compare against the paradox of the
environmental impacts, which were generated by the fine
cuisine. Then we search for the solutions with TRIZ 40
innovation principles, propose our strategies, and construct
a Green Supply Chain Model. Accordance with this
GSCM mode would offer the purchasing department of
international tourist hotel feedback to the direction of
purchasing process and the strategy of future planning.
M oreover, the application of TRIZ createsits practical value
for the specific industry in Green Supply Chain
M anagement field.

Key Words - Green Supply Chain Management (GSCM),

International Tourist Hotel, TRIZ, Environmental |ssue,
Corporate Social Responsibility (CSR).

|. INTRODUCTION

Since the whole world society becomes
more and more globalization, the internationa
tourist hotels make every effort to pursue a
more refined diet and chase the top cuisine.
Therefore, purchasing the highest quality food
materials to make the best cuisine from the
different areas of the world becomes the main
trend. Yet, the earth environment is impacted
indirectly by those high food miles food, higher
carbon dioxide emissions and largest amount of
the kitchen waste. Recently, many countries
gradualy focus on those environment issues
and the Corporate Social Responsibility (CSR),
but that somehow affect the competitive
strength of the hotel industries. Therefore,
many international tourist hotels start looking

for the equilibrium point of taking care of both
revenues and socia responsibilities. How to
reduce the food miles, the emissions of carbon
dioxide and the kitchen waste, but won’t affect
the corporations’ business benefit and the goal
of the business sustainable development,
become the biggest issue of international tourist
hotels.

In order to slow down the influence of
environment, we suggest that the internationa
tourist hotels can focus on their food materials
supply chains. The hotels can restructure their
food-supply-chain within more concern of the
environmental protection and the corporation
socia responsibility issues, and construct a
whole new green supply chain in their food
materials purchasing. Yet, how to reconstruct
the food purchasing process without increase
the cost, no matter time or money, of the hotels
become the first issue that we are going to meet.
Then within the process, how to reduce the
waste of the energy will become the second
issue that we are going to concern. The final
Issue that we are going to avoid is how to slow
down the influence of the globa environment.
We are seeking to solve those paradoxes by
applying the TRIZ method and find the
strategies follow the 40 innovation principles.



Until now, there are seldom researches applying
TRIZ in Supply Chain Topics, especidly in
tourist hotel’s industry.

1. METHODOLOGY

TRIZ method is a romanized acronym
from Russian, and it iswell known as the initial
of the  terms Teoriya  Resheniya
| zobretatelskikh ~ Zadatch, the theory of
inventor’s problem solving (Wang et.al, 2008).
This theory was developed in 1964 by a Soviet
engineer Genrich Altshuller and his co-workers,
and theteam is still evolvingonit. Now, TRIZ,
which provides the method and tool on
formulating problems, anayzing systems and
the patterns of system evolution, is widely used
on generating the innovative ideas and solutions
for the technical problems (Wang et.a, 2008).
Compare to the traditional innovation theory,
brainstorming, TRIZ create an agorithmic
approach not only to the invention of new
systems, but also the refinement of old system.
The TRIZ process can seeasFig. 1.
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Fig. 1 The TRIZ Process[4]
1. MODEL CONSTRUCTION

A supply chan including the activities
associated with moving goods from the raw

materials stage to the end user (Chen, 2005).
Hadley (2004) mentioned that the SCM focus
on the management of processes aso the
activities that are used to integrate and manage
the activities and resources. Recently, more
and more studies have started using TRIZ
method to solving the issues of the business
management field. Base on that thinking, this
study looks forward to using TRIZ to solve the
problems and the contradictions that appears
between the benefit goas and socia
responsibility achievements of the international
tourist hotels. We limited our subjects on the
international tourist hotel and defined the
needing improving problems that might be the
obstruction away hotels construct a green
supply chain on their food purchasing into three
dimensions:

1. Problems Need Improving in Supply
Chain: in order to reduce food miles food,
carbon dioxide emissions and amount of the
kitchen waste, the problems can be defined
including the weight of moving objects, weight
of dtationary objects, speed and loss of
substance.

2. Problems Need Improving in Dealing:
usualy finding safety food supply agents are
wasting time and affecting the reliability of
hotels for the customers, so the problems
include loss of time and reliability.

3. Problems Need Improving in Impacting
Environment: no matter in which part of this
supply chain, the environment issues are hotels
want to avoid, therefore, the problems we are
defined including object-affected harmful
factors and object-generated harmful factors.

According to the TRIZ contradiction

matrix, the horizon part means those we won’t



want getting worse while we are doing some
improving action. In this case, the every
change that is make on the supply chain will
bring the hotels some operating difficulties,
therefore, we defined three possible difficulties
as loss of energy, ease of operation, and
difficulty of detecting or measuring. Then a
contradiction matrix table of this case has come
out asFig. 2.
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Fig. 2 TheTRIZ Contradiction Matrix for Supply Chain of

International Tourist Hotel in Catering Service

IV. RESULTS

When we exam our contradiction matrix
table to the TRIZ matrix to find out the possible
principles that might solve our problems by
canceling those unused principles, we find these
principles relating to our problems as the
following: principle 5%, 10", 12" 20" 22"
239 25" and 34"
illustration is as the following Table 1. What
is the significant managing meaning of each
principle which relates to our subjects in this
case? Next section will have full explanation

Each principle’s

of each principle.

TABLEI.

THE RESULTS FROM 40 INNOVATION PRINCIPLES

40 innovation principles

] Merging, Consolidation
10| Prior Action, Preliminary Action
12 Equipotentiality

20 Continuity of Useful Action
22 Cover Harm into Benefit
23 Feedback, Closed System
25 Self-Service

M Discarding and Recovering

V. DISCUSSIONS

The following will explain the meaning of
each principle in the management of the supply
chain with one by one:

1. Principle 5™- Merging, Consolidation: it
means the coordination and collaboration with
channel partners of the supply chain. For
example, the direct deal between the farmers
and hotels.

2. Principle 10™- Prior Action, Preliminary
Action: it means pre-arrange objects which can
come into action with the most convenience and
without losing time. For example, signing
contracts between farmers and hotels.

3. Principle 12"- Equipotentiality: it means
to limit position changes in a potential field. For
example, hotels find partners of the supply
chain in closest area.

4. Principle 20" Continuity of useful
action: carry on work continuously.  For
example, each logistic from farmers to hotels
will be loaded. Come with vegetables and
fruit for the hotels, return with kitchen waste for



the farmers.

5. Principle 22™- Cover harm into benefit:
Use harmful factors to achieve a positive effect.
For example, turn the kitchen waste into
compost.

6. Principle 23"- Feedback, Closed system:
introduce feedback to improve a process or
action. For example, information delivers
between farmers and hotels.

7. Principle 26™- Self-service: make an
object serve itself by performing auxiliary
helpful functions. For example, the kitchen
waste of hotels turn into compost can be used in
the hotels’ gardening.

8. Principle 34™  Discarding and
Recovering: conversely, restore consumable
parts of an object directly in operation. For
example, if part of vegetables can be turned into
compost (kind of energy), that will reduce the
net weight of moving objects.

By those principles, we can construct a
green supply chain model asfollowing Fig. 3.
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Fig. 3 The Green Supply Chain Model of the International Tourist

Hotel in Catering Service

VI. CONCLUSION

According to recent years’ Monthly Report
on Tourist Hotel Operations in Taiwan, which
was published by Tourism Bureau of Taiwan,
the percentages of food and beverage revenue
and rental revenue are amost equal, even more
than the room night revenue. Therefore, the
catering services of international tourist hotel
have put more efforts searching the fine food to
get more revenue, but wish to avoid impacts to
the environment. Our model will provide
hotels a new direction of purchasing their food
materials and managing their kitchen waste by
applying TRIZ method.
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Abstract - The main purpose of this study is developing
green supply chain management strategies of hotel-centered
in vegetable and fruit purchasing and recycling. According

to our another study, Constructing the Green Supply Chain

Model of the International Tourist Hotel in Catering Service,

we suggest 12 strategies for hotel industry to develop
hotel-centered green supply chain management in this

paper.

Key Words - Green Supply Chain Management (GSCM),

International Tourist Hotel, TRIZ, Environmental |ssue,

Corporate Social Responsibility (CSR).

|. INTRODUCTION

Based on our research, “Constructing the
Green Supply Chain Model of the International
Tourist Hotel in Catering Service”, we
developed a new model by applying TRIZ
method. This model will help the international
tourist hotel to reconsider the environment

impacts from traditional hotel’s catering service
and its vegetable and fruit supply chain. The
main environmental issues in hotel’s traditional
vegetable and fruit supply chain are its high
expending of energy and huge amount of
kitchen waste. Point of view from the hotels,
lower costs won’t be a main concern in their
operation goals, because hotels can earn money
back from their services supplying. Yet, with
the popularity of green consciousness,
government pressure, consumer expectations
and the competitive landscape start to make
hotels reconsider what their top priority is.
Sustainability seems to be an answer of this
guestion.

There are few studies discussed the
vegetable and fruit supply chain of hotels before,
aso the kitchen waste recycle chain. Our
study tries to combine both front vegetable and
fruit supply chain and posterior kitchen waste
recycling chain together. Discover the



environment issues within these chains and
solve them by applying TRIZ method,
reconstruct the new model and give hotels exact
managing strategies suggestion.

1. METHODOLOGY

The green supply chain model that we
suggest hotels to reconsider is reconstructed by
applying TRIZ method. The TRIZ method is
a romanized acronym from Russian, and it is
well known as the initial of the terms. Teoriya
Resheniya | zobretatel skikh Zadatch, the theory
of inventor’s problem solving. This theory
was developed in 1946 by a Soviet engineer
Genrich Altshuller and his co-workers, and the
team is still evolving on it.  Altshuller had
traced the invention process through the patents
research; he had concluded innovations into 5
levels (Altshuller, 2000):

Level 1. A simple improvement of a technical
system.

Level 2. An invention that includes the
resolution of atechnical contradiction.

Level 3. An invention containing a resolution
of physical contradiction.

Level 4. A new technology is applied which
contains a resolution of contradictions with
better approach to Ideal Fina Result.

Level 5. Discovery of a new phenomena or
substances.

Altshuller concluded most innovations had
happened in Level 2, an invention including the
resolution of atechnical contradiction; it’s about
45% of all. And further, Altshuller sorted
engineering problems which often occurs on
innovation through his patent researches into 39
typical contradictions and discovered a

contradiction  matrix. Also, Altshuller
generalized 40 principles by patent reviewed.

Actualy, TRIZ method provides the tool
on formulating problems, analyzing systems
and the patents of system evolution, and it
widely used on generating the innovative ideas
and solutions for the technical problems
(Terninko et.a, 1998). The differences to the
traditional  innovation theory, such as
brainstorming, TRIZ method creates an
algorithmic approach not only to the invention
of new systems, but also the refinement of old
system. The basic process of applying TRIZ
method can be demonstrated as Fig. 1.
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Fig. 1 The TRIZ Process [1]

Technical and physical contradictions are
the foundation of TRIZ method. The purpose of
formulating the Technical Contradiction is to
understand the root of a problem well and
discover the accurate solution for the problem
faster. If there is no technical or physica
contradiction existing in the problem then it is
not inventive (or TRIZ) problem. The
contradiction applying process can be drawn as
Fig 2.
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Fig .2 The contradiction applying processin
problem solving[1]

TRIZ method often applied in system or
engineering technical innovation or products
innovation design fields. However, the
innovating process of the TRIZ method is very
cler and logically, it provides researchers
innovation experiences from old studies and
researchers. Therefore, more and more recent
studies applied TRIZ method in business
management, quality management, and service
management fields. Mann and Domb(1999)
first aimed TRIZ to organizations’ managing
and innovating issues. They tried to apply 40
innovation principles into business environment
and developed 40 business innovation principles
and examples. And further, they reorganized
the 31 managing contradictions and matrix
which fitted in the business model with their 40
business innovation principles.

Ruchti and Livotov(2001) believed TRIZ
method had its own unique thinking process,
and developed business and managing problem
solving process. Retseptor(2003) applied
TRIZ method into Quality Management field

and developed QM innovation principles of
TRIZ. Besides, Zhang et al.(2003) performed
the service design by applying TRIZ method,
and emphasized the importance of service
design process systematizing. Our model have
used origina TRIZ Contradictions Matrix and
formed our strategies follow the 40 innovation
principles.

[11. Strategy Formation

Our last study had demonstrated three
dimensions problems inside the vegetable and
fruit supply chain and kitchen waste recycling
chain:

1. Problems need improving in supply
chain in order to reduce food miles, carbon
dioxide emissions and energy waste during food
supply and kitchen waste recycling logistic.

2. Problems need improving in dealing
process, which usually occurs while we change
the food supply chain process, therefore, finding
safety food supply agents become more wasting
time and affecting the reliability of hotels for
the customers.

3. Problems need improving in impacting
environment.

Actualy, in our recent research, we
simplified our problems into two basic
guestions as start point, and then developed two
series question groups to solve the problems
which may be occurred by the changes we made
in the vegetable and fruit supply chain and the
kitchen waste recycling chain. In order to
solve these question groups with TRIZ method
step by step, there are 12 strategies have been
formed. There are 8 strategies that we can
suggest hotels in the first group of vegetable



and fruit supply chain, which are listed as the
following:

Strategy 1 Hotds may  develop
hotel-centered industry clusters in small area.
Hotels can find the suitable vegetable and fruit
suppliers, or ask farmers to plant what they
need.

Strategy 2 Electric vehicles will be the best
transportation option of logistic between
farmers and hotels.

Strategy 3 Hotels can adjust supply chain
process by cooperating with farmers of area
clusters in order to reduce the energy wasting
problem. Also, hotels can enhance chiefs’
environment senses, such as carbon footprint
and food miles, that will help hotels to reduce
energy waste in their traditional supply chain.
Those concepts will excite chiefs’ passion to
create new menu and meals.

Strategy 4 Hotels can develop strategy
aliance with farmers by signing agricultural
production contract to product what hotels need
or specia demand. The risk of this aliance
relationship can be avoided or reduced by
increasing trade frequency and information
changing, therefore, time of trading procedure
and organization energy expanding can be
saved.

Strategy 5 Hotels should be more cautious in
supplier selection, using one-time-action to
instead of future supplier safety monitoring.
The onetime-action, for example, the
agricultural production contract signing, can
reduce the trading risk and increase the supply
stability.

Strategy 6 The strategy aliance by contract
signing between hotels and farmers not only
reduce vegetable supply risk, but also enhance

the supply chain accuracy.

Strategy 7 Hotels and farmers can share
information through an information changing
system. The information, including plant plan
and future menu, can be shared via this system.
By this system, hotels demands and farmers’
supply can be worked in coordination, then
increase the purchasing system accuracy.

Strategy 8 Hotels can group different
planting kinds of farmers, water culture or
greenhouse planting, to adjust quantity of
supply and avoid risk from natural disaster in
their area by hotels’ demands.

In order to be aimed at the kitchen waste
recycling chain, there are another 4 strategies
suggesting for hotels:

Strategy 9 Hotels can built up kitchen waste
recycle system; also, find the suitable partners
in their local area to use those output from this
system. In the traditional supply chain, the
kitchen waste recycle industry aways helps
hotels to deal with most hotels’ kitchen waste.
We suggest hotels can cooperate with local
farmers in supporting kitchen waste to farmers
in order to reduce farmers’ compost cost. On
the other hand, hotels also can reduce their
kitchen waste disposal fee.

Strategy 10 Help kitchen staffs’ to
understand kitchen waste recycle sense and
environment issue via training courses. Also,

review and redesign kitchen layout and
environment to change kitchen recycle
procedure.

Strategy 11 Divide kitchen waste recycle bin
into two and make different colors in order to
help kitchen and service staffs easy separate
dry/wet kitchen even in rush hours.

Strategy 12 Managing staffs can rise up



kitchen staffs’ cognitions of environment issue
by kitchen waste information announcement,
then follow the standard kitchen waste recycle
procedure actively.

V. DISCUSSIONS

Follow the 12 Strategies that we suggest in
last section, first we combine the vegetable and
fruit purchasing supply chain and kitchen waste
recycling chain together become a complete
supply chain as Fig. 3.
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Fig. 3 The traditional vegetable and fruit supply
and recycling chain.

witchen Waste

Our strategies suggest that hotels eliminate the
middle channel both in supply and recycling
chain, including Farmers’  Association,
Vegetable and Fruit Supply and Kitchen Waste
Recycling Companies. The whole chain can
be reconstructed as Fig. 4.

We strongly recommend hotels can
develop 3 main business strategies, which are
hotel-centered agriculture cluster, hotel-centered
strategy alliance and contract agriculture and
kitchen waste recycling. These 3 strategies
will help hotels to enhance the degree of their

local area “infiltration”. On the other hand,

hotels will cooperate with local area farmers
more tightly and raise the local economy.

| it tion Changirg Sysiem

Farmee

Wugesable sl e Sappy

Farmer ‘

Farmar Hotely

g
Compdsl

Farmer

s Gardening

Hie-Campnst Feadhach et

Farmer [

Fig. 4 The reconstructing model of

vegetable and fruit supply and recycling chain

Hotel-centered cluster
encourages hotels’ purchasing department to
group local farmer in local area. Farmers and
hotels can reduce their cost and risk during the
contract agriculture. Hotel centered-strategy
alliance will help hotels and local area economy
developing win-win sightseeing strategy, for
example the sightseeing grange. The main
purpose of contract agriculture and Kkitchen
waste recycling is help hotels to reduce the risk
and save dealing time and organization energy.
Through these three main strategies to
reconstruct the whole vegetable and fruit supply
and recycling chain, the chain will become a
closing chain. Thus, that will help the organic
concept importing easily in the future.

agriculture

V. CONCLUSION

After we construct a new green supply
chain model, we hope this model can provide



hotels a materialy benefit on supply chain
management through our strategy suggestions.
Model construction is offering a new thinking
of supply chain management; yet, the strategy
suggestions is offering the exact managing
actions to make the model to become feasible.
Our mainly purpose is help hotels to transfer
sightseeing industry into green.
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