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Every organizational entity, whether operated fosfip or not, must
purchase goods and/or contract for services to tieeheeds of its
customers, clients, and stakeholders. As a resulieodynamics that
occur in this process, the potential for buyer-digppconflict is
extremely high and is in fact a very common ocawres Proper
identification, assessment, and management of kawygplier conflict
can lower the cost of conflict and improve the @éfncy and
effectiveness of an alliance.

The costs associated with buyer-supplier confliotlude lost
productivity, strained relationships, poor resoungdization, and
unfulfilled potential of the joint activities undaken by the buyer and
supplier in support of the relationship. This papsgsplying a
methodology, extending the concept of TRIZ (XTrit), discover
supply chain conflict before they occur and caustimiental effects
to system performance. The approach involves spaltyf focus on
extending TRIZ with Root Conflict Analysis, whichlavs us to
extract and map the contradictions arising in sygphin that are the
root cause of certain problems. We applied the gged methodology
on new product development (NPD) to illustrate ttadidity of the
tool. Although, further research is needed to fetkplore this method
of conflict detection, we believe that this reséatloes indeed provide
some much needed insight into the daunting taslooflict discovery
and therefore proactive handling of these potdntialegative
occurrences in the supply chain.

1. Introduction

Over the last decade, the competitive businesssgthawe has pushed companies to compete
not solely on their own capabilities but with theintire supply chain and suppliers [1].
Moreover, increased customer requirements and lifatian have forced managers to
ensure that their organization's resources arealiglhed not only across all functional areas
but also throughout the entire supply chain [2].tih& present time, an effectively managed
supply chain is one of the main requirements bex#us efficiency of companies is heavily
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dependent on their suppliers and supply chain pestThus, the supply chain, its processes
and supply chain management have been begun tomp&mented increasingly by
companies as an important strategic option for ypagstheir strategies. Many companies
have undertaken initiatives to coordinate the ¢dfand activities of the various functional
areas and supply chain members—clearly coordindsoa key component of successful
supply chain management specifically in new prodigstelopment ((NPD). Recent literature
has widely addressed the importance of client—seipptollaborative new product
development (NPD) and extensive efforts have besoted to study the management of the
collaboration [3,4].Client—supplier collaboratios fiather a complicated and difficult issue.
While collaboration can result in significant mutbanefits, many collaborative efforts often
produce less than desired outcomes. Clients (swtm®rg call it buyers) and suppliers are
facing a number of problems in managing collabeeatiPD [5]. Many of these problems
surface from conflicts inherent in supply chainenicts can result from the incompatibility
of goals by different entities, role incongruencel alysfunctional domain definitions and
differences of perceptions of reality used in jaletision making such as the lack of accurate
information sharing and trust [6,7].Although coaflcan occur at anytime and anywhere in
the human life, there are some differences betvreeman life-based conflict and the supply
chain-based conflict. Thus, it is important for gwply chain to manage conflict effectively
so that the positive consequences of conflict carrdalized. Coordinating and managing
distributed entities in a supply chain is a chalieg task due, in part, to conflicts present in
such systems. If not handled effectively, the donftan degrade the performance of the
system [8].

Ideally, supply chain partners could discover pt&rconflicts before they occur and work
together discover and preempt conflict would bealuable asset to the management and
design of supply chains, there is little insightifd in the literature on how to accomplish
this. The intent of this paper is to take an ihigeep forward in this area. Specifically, the
paper intends to provide a systematic approacthedroot Conflict Analysis, which allows
us to extract and map the contradictions arisinguipply chain system that are the root cause
of certain problems. The methodology based on thecept of Extending TRIZ (XTriz)
through Root Conflict Analysis to detect confligigor or after to occurrence in a supply
chain system.

The remainder of this paper is organized as foll®irsce our proposed approach to conflict
detection is based upon the concept of XTriz, weflgrdiscuss Conflict detection in supply
chain in the literature and other Conflict detectimethodologies and TRIZ applications in
business and management in Section 2. We presesy#tematic approach in Section 3 and
provide an empirical example that provides supgortthe approach in Section 4. and
enumerate future research needs and provide samcudong remarks in Section 5.

2. Conflict detection in supply chain/distributed systems applications

Whenever people or companies work together, cdniica team, company or among
companies are inevitable [9], and a ubiquitous phemon that covers all activities among
companies. Researchers, in different fields, haoagnized conflict as an important issue
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that affects organizational and supply chain pemforice [10].For example, there is a
negative relationship between conflict intensityl ggerformance of supply chain in terms of
product quality, delivery time, meeting of targetvdlopment costs and etc. The effects of
conflict in the workplace are widespread and codtly prevalence, as indicated by three
serious studies, shows that 24-60% of managemeet and energy is spent dealing with
conflict. This leads to decreased productivity régased stress among employees, hampered
performance, high turnover rate [11].

In the literature, conflict can be termed in mangya: For example, conflict can be defined
as the interaction of interdependent people whagiee opposition of goals, aims, and
values, and who see the other party as poteniiaérfering with the realization of these
goals[12],as disagreement between two or more ithgils, groups or parties[13], any
situation in which two or more parties feel themsslin opposition[14], as a process that
begins when company or people perceive that anatherpany or person has negatively
affected, or is about to negatively affects, sonmettthat the first party cares about[15] and as
the behaviors or feelings of interdependent partresresponse to potential or actual
obstructions that impede one or more of the paaodseving their goals[16].

There are many studies about conflict in differargas. For example, Geyskens et al[17]
studied conflicts in channel relationship and tetgi Shaw and Shaw analyzed conflicts
between engineers and marketers from engineer'speetives. Rahim [18] asserted that
conflict has both functional and dysfunctional awes. Functional outcomes include
stimulating innovation and creativity, and bettecidion making, whereas dissatisfaction,
mistrust, damaged commitment and relationship bheecommon dysfunctional outcomes.
Bradford et al. [10] researched supply chain basedflict and how affect company
performance. They analyzed (1) inter-personal axindind (2) task conflict in the retailing
industry because retailers increasingly were beegnmvolved with groups of other firms to
improve their effectiveness in performing businassivities. The results of their research
show that conflict can have negative effects orwaet outcomes. Lam and Chin [19]
analyzed conflicts in new product development psec&ozan et al.[20] analyzed conflict
management in Turkish buyer-supplier relationshgsd studied buyer-supplier relations
from a conflict management perspective capturirtg fam 50 buyers in automakers and 72
suppliers. In sum, conflict has been studied imtepf conflict among departments, ideas,
companies and individuals.

Specifically, the area of supply chain-based confis particularly important due to
importance of supply chain management.

Conflicts in supply chain systems put a firm’s dypghain at risk and thereby, increase its
level of vulnerability. These conflicts can disrupe operation of a supply chain and affect
customer metrics such as on time delivery and tyuaionflicts affecting supply chains may
manifest themselves in a variety of forms from $gortation delays, port stoppages/border
issues, accidents, natural disasters, poor partagjes, quality issues, dependency on a single
supplier/unreliable suppliers, IT system breakddpmsr communication labor disputes to
terrorism/war [21].With the plethora of conflictaying the potential to shut down the supply
chain, managers struggle with how to understand @geal with these disruptive events.
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However, although the need for conflict detectiennoted in previous research, effective
methods to realize detection are still needed. 8thex, a methodology to detect conflicts in a
supply chain before they occur (or at least befbeseffects of a conflict can propagate far-
reaching areas of the supply chain) would be ofebeto practitioners. However, this is a
difficult task due to the size, complexity, distrtbd nature, and lack of information and goal
sharing in supply chains.
The next sub section describes TRIZ applications.
A. TRIZ applications
In recent years, a number of TRIZ researchers aadtiponers have been experimenting
with extending TRIZ to a range of non-technicalaatencluding business and management
systems [22-24]. The basic premise behind suchrempats is that the TRIZ methodology
for solving complex and difficult problems - whidemand “out-of-the-box” thinking — is
independent from the area of application and calremd all kinds of problems arising in
artificial systems, e.g. technological, social,ibass, cultural, artistic, and so forth. To show
that this is in fact the case; TRIZ is evolvingoind general methodology that can be
effectively applied to many domains of problem smjy many studies have been done and
acquired extensive experience using TRIZ to hedplwe business and management conflicts
[26].
In general, regardless of an application area, TR&hods and techniques can be used in
four situations:
1. To solve a specific problem, which is formulateda negative or undesired effect
(a product degrades too fast, engine breaks, psojeits, sales drop, and so forth).
2. To explore a system (business or technologieal), find existing bottlenecks and
undesired effects which can be further improvedWiRIZ tools and techniques.
3. To analyze evolutionary potential of technolagior a business system and
propose next generations of the system.
4. To predict potential failures in new productsd gasrocesses and help with their
prevention[34].
During the last years, TRIZ experts developed acqss-based method titled “XTRIZ”
(where ‘x” stands for "extended TRIZ”) which helps analyze business and supply chain
management problems, to identify root conflicts aadses, to select the problems to solve,
to generate new ideas and solution strategieseaaldate the final results[27]. The approach
organizes the use of both basic and advanced TBdK tand can be applied to both
technological and business systems. In additicstandard TRIZ tools, the process includes
additional techniques to enhance the problem splaimd decision making process, such as;
Root Conflict Analysis, a Comparative Ranking Scard and Multi-Criteria Decision
Matrix. In this paper, we want to present applmatof the XTRIZ process and particularly
RCA+ for conflict detection in supply chains.
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3. Proposed systematic supply chain conflict detection approach

The basic process of the XTRIZ for business apiitina are shown in Fig. 1[27]. Each step

of the process is supported with techniques inténtte systematically process input

information from the previous process step and idewutput for the next step. This is an

iterative process where wrong assumptions or dew@simade in earlier stages can be
corrected by creating a feedback loop back to the where the assumption or decision was
initially made.

In case when the basic XTRIZ process does nottrasuliable ideas and solutions, more
advanced TRIZ techniques can be used(for exampl@)ARowever we do not present them

due to the scope of this paper.

Problem identification and documentation ;
— defining constraints and limitations : N
// establishing targets and goals *
* Problem analysis and diagnostics with RCA ;+ /
N finding ,linking and grouping conflicts/ ...\/
// contradictions \
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\/
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Figure 1. XTriz process for conflict solving

XTriz, first developed by Valeri Souchkov in 2000, is a Six-step process to support a
problem solving processwith TRIZ for Business and M anagement:
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1) Situation Analysis: Understanding customer needd demands, documenting a
problem, defining solution criteria, constrainteats, and targets.

2) Problem Mapping and Decomposing: Application of RCi& decompose a general

problem and create a map of manageable contraakctio
To define problems in terms of contradictions, TRfzecialists at ICG T&C introduced a
technique called “Root-Conflict Analysis” (RCA+).h& technique helps with top-down
decomposition of a general problem defined as atheg effect to a tree of interrelated
contradictions [27,28].
Depending on a problem, a resulting RCA+ diagram icalude from 1 to 20-30 and even
more contradictions. RCA+ also includes specificommendations how to select
contradictions to solve the problem in most effextnd efficient ways. Although RCA+ was
introduced only few years ago, it has been alreatgessfully applied to almost hundreds of
real-life projects from both technological and Imesis areas.

3) Root Conflict Selection: Identifying what conflictgcontradictions) should be
resolved to achieve the expected results.

4) Using TRIZ Patterns to Generate Solution Ideastiegdmn of TRIZ techniques, such
as Contradiction Matrix and Inventive Principles ébminate selected conflicts,
generation of new solution ideas.

5) Building Ideas Portfolio: composing a tree of gexted ideas.

6) Scoring and Selection of best Solution Candidaaeplying Multi-criteria Decision
Matrix to evaluate the Idea Portfolio and identilgst solution candidates.

4. The systematic approach: an empirical example

Throughout the rest of the paper we will present ban detect potential conflict in a supply
chain with the two first steps of XTRIZ processartase study. We selected the following
case:
A company with a core competence in developing rmadufacturing software packages for
field hardware testing invested a considerablereffocreating sophisticated software as a
new product development, which was embedded irdévéce to collect and analyze data to
produce actual reports and forecasts. The compamgswo detect potential buyer-supplier
conflict for this problems: the actual sales volumech less than would be expected due to
they unable to convince most of its customers toghigher price for new product.
The XTRIZ process was used to identify core prolsleand explore what could be done to
solve these problems. The entire process was pegfbby a TRIZ expert together with the
company’s project team including managers and psid@als familiar with different aspects
of the problem.

B. Problem Analysis
At this stage, the problem is documented and majgets, constraints, and limitations, are
identified can used as criteria for evaluating asdessing new ideas generated in step 5 of
the XTRIZ process.

C. Applying RCA+ toreveal and map contradictions
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To understand and diagnose the problem, we perRwot Conflict Analysis (RCA+) of the
situation given. RCA+ is a technique for analyzimyentive problems and situations
developed as a result of combining the methodsdoisal problem decomposition such as
Root Cause Analysis [29], Theory of Constraints, 330, and TRIZ philosophy of problem
definition [32,33]. The difference with traditionahuse-effect approaches is that RCA+ is
targeted at extracting and presenting contradistitiat contribute a general problem in a
structured tree-like way rather than explore negatauses only in a random manner. One of
the main advantages of RCA+ is that one can stdpealevel were a cause is found which
significantly contributes to the problem at handthaut having to explore every possible
cause. In more detail, RCA+ for technology appima is presented in [27].The starting
point for composing the RCA+ diagram was the magative effect “Sales volume is low”.
Our goal was to explore all factors that have baeiributing to this main negative effect by
revealing and presenting all interrelated contriaahs. An RCA+ diagram is built in a top-
down manner by presenting a cause and asking essafricontrol questions to understand
whether the presented cause is a contradictiorogrwhether it needs other conditions or
not, and what the underlying causes leading towtridsspecific cause are. The resulting
diagram (shown in a simplified form for optimal 6tg) is presented in Figure. 2.

| Sales volume is low |

Customers are not willing to pay much for
the software

-y

Higher
revenues

Inadequate reaction to
the high price

Customer
satisfaction

High price of the
package

1.1 ]
&ustomers expect free

Customers do not

software supplied with

products

T

match value and

@
Technology is

Business value for the
customer is not
explained well

too simple

Interface is

Size of the
market segment
is small

complex
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4.1.2

s LT
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application area

P

\=
Understanding of the

/ \
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Lack of business "[
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competence by sales
/ \
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effort to create
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[z7]

Sales focus on technical’
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2.2 — ol423]
Sales people are Cooperation with Missing in the Complex ,Snoofg,_v,?er:
engineers customer is organization’s specifications for reuse are not
insufficient strategy available

Management focus on
technical and not
business issues

. O
Technical
excellence

Figure 2. Resulting Root Conflict Analysis (RCAdipgram
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All negative causes are tagged with a minus ({),s&df positive effects with a plus (+) sign.
Causes with both positive and negative effectadeetified as contradictions. A cause of a
contradiction is tagged with a combined “plus-mihf#s) sign.
In this case, the overall complexity of the problisncaused by a number of contradictions all
in some way contributing to the general negatifeatf Contradictions that are closer to the
top-level problem contribute more strongly to tpabblem. For this reason focusing on the
top-level contradictions would eliminate the maegative effect with more limited scope.
The bottom-level contradictions (root contradicipmusually express problems solutions to
which have a broader range of consequences foertie system. Experiences has shown
that solving bottom-level contradictions leads tmd-term solutions with potential side
benefits and solving top-level contradictions hdipsbtain faster but short-term solutions.
The danger of causing unwanted effects in relatgstemis by solving bottom level
contradictions is eliminated by using a holistipagach to the whole system and by iteration
of solutions that do not survive evaluation [25].
The diagram involves two types of relationshipsiaein causes: “OR” when a certain effect
is caused by two or more independently acting Gayskown as several arrowhead lines
from two or more different causes towards the saffiect at the diagram), and “AND”
relationship, when both causes act together toigeca negative effect (shown as a circle at
the diagram). For instance:
1. The effect “Customers are not willing to pay mmdor the software” is caused by both
“High price of the software” and “Inadequate reawtto high price”. A high price alone does
not cause an inadequate reaction; this happensimmyr particular case, where customers
are not willing to pay a higher price. If we remoaey one of these two causes, no matter
which one, the negative effect will cease to exist.
2. “Inadequate reaction to high price” is causedviny causes acting independently:
i) “Customers used to free software supplied whk tevice”, and ii) Customers do not
match value of software and its price”. Even if igenove one of the causes, the effect will
still be present.
An important observation is that once we identifgantradiction and study its roots, it is
very probable that other causes contributing tcs tparticular contradiction will be
contradictions as well because there is an inhex@affect.
These contradictions might be coupled with otheyatige effects via OR/AND relationships
or caused by non-changeable conditions that ledtetareation of conflicts, such as local
and international policies, legal obligations andath.

D. Contradiction Analysis
The next step is to select the contradiction tdyaeaand solve which will have the greatest
impact on the main negative effect.
In “AND” relationships, where two different causas linked, it is enough to solve any one
of the contributing contradictions and the geneftdct will disappear. In “OR” relationships
the whole chain of causes that contribute to a thnegaffect should be eliminated. It is not
always the case that solving a single contradicébminates the negative effect, because
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several independent contradictions may be cre#t@gegative effect from different parts of
the system.
In our case, the main negative effect is causedway contradiction chains linked by the
relationship “AND”, which means that selecting eithhe cause “High price of the software”
or the cause “Inadequate reaction to high pricd’seive the problem.
1) The first strategy is to select the highest @ittion(s) in a chain which contributes to the
main negative effect. Usually solving such a catittdon results in solutions that solve a
very specific problem.
2) To obtain a strategic solution within a broagdeope, another strategy is to select a root
contradiction.
3) The third strategy is to combine both approached perform comparative ranking of all
contradictions along the entire selected chaimotradictions to select the most “promising”
contradiction.
In the case under consideration, the combinedestyatvas used. We have two sub-trees of
contradictions which contribute to the same ca@estomers are not willing to pay much for
the software”: the first sub-tree is comprised lontcadictions from 1.1. to 3.1, and the
second sub-tree is comprised by contradictions #dlirto 4.2.3. Note that contradictions 1.1,
2.1 (including the contradictions causing them) &ril are linked by the “OR” relationship
which means that they independently contribute He hegative effect. To reduce the
complexity of solving each problem independently,tlaree chains of contradictions are
included in the comparative ranking.
As a definition of the negative effect in the tabfecontradictions below, we take the closest
negative effect to the contradiction. The samereainttion can contribute to several positive
and negative effects; therefore we select thosecesfithat are closest to the context of the
problem (Table 1).

Table 1. Contradictions within a sub-tree

Customers expect free
1.1 | software supplied with ;‘::gcnt}:n Inadequete reaction to
products high price
21 Salesfocuson Fechnology 1S explaned Lack of business
' technical aspects only well competence by sales force
Sales people are Technology is explained Lack of business
22 engineers well competence by salesforce
Management focus on Technology is explained v nder,sta'ndl ng of the
technical and not customer’s value chain was
23 well )
business issues not included to
organization’s strategy
3.1 ] ] Easy 0 use Customers do not match
Interfaceistoo simple asy value and price
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5. Conclusions

While collaboration can result in significant mutb&nefits, efforts often produce less than
desired outcomes. Many of these shortcomings irfemm conflicts inherent in supply
chains. Ideally, partners could discover potentiahflicts before they occur and work
together to resolve the issue and redesign thelysgppin to avoid future conflicts. In this
paper, we have proposed a method for accomplisthisytask and demonstrated it on a
client—supplier collaborative for new product deghent. Although XTRIZ is a Six-step
process for problem solving. However, we have paréul three first steps for conflict
detections and further research is needed to &xplore this method of conflict detection,
this research provides some required insight ineodaunting task of conflict discovery and
therefore proactive handling of these potentiatigative occurrences in the supply chain.

In summary, using XTRIZ for supply chain management

1) provides a systematic, reproducible and coniteépendent approach to solving SCM
problems.

2) provides a common platform for teams to:

a. perform consistently;

b. be able to backtrack without having to starbar;

c. iteratively improve; and,

d. communicate results transparently throughoutttige process.

3) Provides supporting techniques to each stepeptoblem solving process; for mapping
problems, selecting the most promising sub-proldgme(solve, and evaluating the results.
4) Provides a systematic approach to creating csusewithin teams through a common
agreement on how to model the problem, identifycanflict and selecting the most
promising conflict to solve.

Additionally, the RCA+ representation is relativedimply to computerize and, therefore,
may be easily applied to large-scale systems. Euttork in this area will include use of
other XTriz steps for solving the conflict whichtdeted using inventive principles and TRIZ
techniques.
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