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Abstract. This paper provides a methodology to support rekess in the
identification of SMEs needs encountered when é&stabg collaborative
processes within non-hierarchical manufacturingvodts. Furthermore, the
methodology also determines the needs when noarblkécal networks in-
ternationalise their processes and operations ¢ocome globalisation and
competitive environments. The major goal of thisdgtis to provide a
methodology to enable researchers to underlinefactf SMEs integration
with particular emphasis on the internationaligatié operations and the es-
tablishment of collaborative processes with netwdrlpartners. The pro-
vided methodology is the first step to develop ture empirical study to
explore the findings of the literature review apglto SMEs and to identify
the enterprises needs appeared when internatiedaisd collaborative
processes are established in non-hierarchical mk$wo

Keywords: SMEs, non-hierarchical networks, internationalmatf opera-
tions, collaborative needs

1 Introduction

The nature of the modus operandi in small and nmedémterprises (SMES) is
changing by means of partnerships with other conggsan complex value chains
now globally extended [1]. Firms’ competitivenesashexperienced several
changes over the last years. This tendency chahgesay how SMEs work and
relate [1]. As a result, the Non-Hierarchical mautfiring Networks (NHN) con-
cept has emerged implying a decentralised decisiaking perspective and com-
mitment of all companies without losing their auityin decision-making.
Competitive and global environments have also albwhanging the way how
SMEs operate within a network through the inteoralisation. Globalisation
forces that the operations network design must mpass multiple regions that
are becoming more widespread, forcing networksofmeowith greater complexity
[2]. Internationalisation is defined as the creatamd management of production



facilities in foreign countries to benefit fromifapreferences, lower labour costs,
subsidies and lower logistics costs, as consequeroemmon approach to interna-
tionalisation aims to reduce costs and increasepetitiveness in the short term
[3]. Nowadays, companies are more internationalthael to the extension of the
value chain configurations beyond national borddissertheless, the internation-
alisation starting up process is a difficult demisto make, because it implies risks
especially for SMEs whose capabilities and resauraee insufficient. Many
SMEs fail in foreign markets due to the productinanagement of international-
ised networks requires a greater collaboratiorctoexe optimal degrees of quali-
ty, flexibility and costs [4].

Regarding the networks under study (NHN), the etimtufrom a traditional
hierarchical network, based on centralised decisiaking, to a NHN implies that
SMEs have to face new challenges. The literaturiewecarried out by [5] identi-
fies and structures the emerging needs of SMEgitle to establish collabora-
tive relationships in a NHN. Besides, if SMEs eb#hbin their strategy the inter-
nationalisation of operations, collaborative proide SMEs have to face are
increased within the NHN. Consequently internatiisasion in NHN enlarges
collaborative problems that SMEs have to face withinetwork; therefore, prob-
lems arising from the internationalisation mustaagled to those existing in the
establishment of collaborative processes alreadipete by [5-6]. In the light of
this, a number of needs must be identified and equeEntly addressed regarding
(i) the establishment of collaborative relationshggnongst NHN partners charac-
terised by decentralised decision making and &) internationalisation of opera-
tions.

Considering the reasons above stated a genericodwtygy to identify the
SMEs obstacles to overcome when establishing aniédlye relationships among
national and international partners is providedomder to structure the SMEs
needs that appear when they decide to participateliaborative and internation-
al manufacturing networks. The proposed methodolitpws sequencing the ac-
tions to be taken in order to identify the weakessthat can appear in SMEs
when they decide to belong to an internationalesed collaborative NHN. Taking
into account the literature review developed by [6fan be said that there is an
absence of a unified approach to assist the prddessfication of needs for in-
ternational and collaborative networks. Therefdings paper develops a method-
ology in order to fill this identified gap.

2 Methodology Background

This section provides the methodology backgroursgtan a questionnaire to al-
low SMEs identifying the needs they find when elsaiing collaborative rela-
tionships. Regarding the methodology, two levetss@msidered (i) network level
that consists of all nodes in the NHN and (ii) ldeael that consists of each SME
[7]. The methodology takes into account the locMESlevel comparing with



needed requirements at network level. ParticipaBiMEEs must identify in which
processes are involved within the NHN and the ralas responsibilities they as-
sume.

SMEs adopting internationalised processes estabdilgttionships with SMEs
with limited number of responsibilities, decisioraking, participation in network
operations and resources. From the collaborativél ldblint of view, participating
SMEs have higher expectations in their foreign SMRd, therefore, try to get a
lot more of them. Thus, internationalisation of @i®ns in a collaborative per-
spective does not only reduces costs advantagésalém provide access to a
global production and distribution network closerpbotential markets, with easy
access to customers, suppliers, or workers witltiBpeskills. In collaborative
NHN partners have greater management capacity @eth@my in decision mak-
ing than just operational management of productieeciuding: product and proc-
ess development, decision making in procurementpamdhasing, technical sup-
port, etc. [8]. The evolution of a SME from an meld perspective to an integrated
perspective within a collaborative NHN, benefitmasgies between enterprises,
reduce costs, increase reliability of delivery aaduce the learning curve of other
members of the network operations [9]. The inteomatisation process within
collaborative NHN is a difficult decision making elto consists of wide range of
SMEs. In the light of this, this paper allows temtify limited resources and capa-
bilities of SMEs when they decide to establish ititernationalisation of opera-
tions in collaborative NHN.

In the provided methodology, the weaknesses thatbea identified in net-
worked SMEs are clasified through a 4-dimensioradyeis: (i) strategy, (i) tech-
nology, (iii) partners and (iv) product (Fig.1). This 4-dimensions are considered
taking into account the PEST factors analysis (Rali Economic, Social and
Technological) as the identification of the ovemilvironmental factors that affect
companies [10]. All dimensions are related anddohko each other and establish
the most important pillars to identify the SMEs dgeThe analysis is performed
in parallel for the two identified levels: (i) trenvironment that characterizes the
collaborative NHN based on internationalisatioropérations and (ii) the specific
context of SMEs, regarding SMEs features and céipabito cope with collabora-
tive NHN requirements (Fig.1).

Fig. 1.4-Dimension Analysis at Network and Local level
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The SMEs environment (external view) characterises the collaborativei-en
ronment within the network they belong to: (i) $&gy Dimension: decisions are
based in network design, decision making systenategfies and Performance
Management System (PMS) design, (ii) Technology ébigion: decisions are re-



lated with needed technologies and systems to asldihe exchange of informa-
tion and knowledge, process connection, interoplsabnd security systems for
exchanging information, (iii) Partners Dimensioreats about coordination, con-
tract negotiation, sharing costs and benefits ticglahips with partners through
collaborative arrangements, orders management kgreent of strategies and
(iv)Products Dimension: decisions are aimed atbdista collaborative forecast,
planning and replenishment, production schedulingentory management and
product design.

The specific context (internal view), characterises the SMEs featufigStrat-
egy Dimension: takes into account the SME locastmategy, decision-making
system, performance management, degree of straggyment with the global
network strategy, (ii) Technology Dimension: idéntthe SME capability for
technological and scientific innovation, technotadiinnovation infrastructure,
scientific and technological knowledge level, (Hartners Dimension: analyse the
SMEs capability and bargaining power, trust, risguity, uncertainty, participa-
tion in company, profits, collaborative relatiorgshiwith partners and threats of
vertical integration forward or backward and (ivjpBuct Dimension: deal with
SMEs acceptance of sharing product informationdped storage and product im-
portance for the NHN.

3 Methodology

A methodology to identify the degree of adaptatdath SMEs partners that be-
long to collaborative NHN is provided in this secti(Fig. 2). Through the degree
of adaptation SMEs can identify the problems thayehto overcome to fulfil the
internationalised collaborative NHN requirementiefiefore, the methodology al-
lows networked partners to determine the adaptallitttween the two scenarios:
local characteristics (SME) and network requireragiitHN) when establishing
internationalisation of operations. The methodolegguence allows to consider
first of all if the SME is willing to participatenia collaborative NHN and to inter-
nationalise his operations. Once the mission astwifrom the network is de-
fined the methodology starts working with the inedrand external analysis that
will allow experts to define the degree of adaptatf the SME for each require-
ment at network level. Finally, through the degnéadaptation, specialists will be
able to identify the SMEs needs and weaknesseslar to be overcame and ena-
ble SMEs to be ready to start collaborative refefops in international NHN.

Fig. 2. Methodology Scheme to identify the SMEs needs
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Table 2 allows identifying the degree of adaptatéon the emerging needs of
SMEs in establishing collaborative relationshipdNiAN. The Degree of Adapta-
tion represented in the Table 1 scales via 1 to 10, thewSMEs features fit into
the needs of the collaborative NHN. Questionnai®ided in Table 3 allow the
SMEs to easily identify the appropriateness andSMEs degree of adaptation
regarding the requirements of the internationaliseithborative NHN. The ques-
tions enable SMEs to identify the degree of adaptah Table 2 and; therefore,
the problem to overcome. Thus, each numbered guej) is associated to each
problem and allows experts to determine the degfeelaptation of each SME in
relation to collaborative NHN needs (Table 2).

Table 1.Degree of Adaptation Legend

Degree of

Definition Explanation
Adaptation
The SME does not have capabilities and resourcedsetong to
0 Very Weak
acollaborativeNHN
1 Weak The SME capabilities and resources do not favoue th
ea collaborative NHN requirements
3 Moderate The SME capabilities and resources slightly favotire
collaborative NHN requirements
The SME capabilities and resources favour the dwltative
5 Good
NHN requirement
7 High The SME capabilities and resources of tightly fitittw the
'9 requirements of the collaborative NHN
9 Very High The SME capabilities and resources are equal to the

requirements needed within the collaborative NHN
2,4, 6, 8 are mediate values

Table 2. Degree of Adaptation to identify SMEs needs based-Dimensional
Analysis (S: Strategic, T: Tactical, O: Operatignal

Collaborative Adaptation PROBLEM TO
NHN Degree Si= TECKIEN i
Network Design Q1 SME location Network Desig S
Alignment Degree Strate
. Q2 SME Objectives A”gnmegty s
© | Strategy Market Position
E Q3 Participation  in  othel Partner s
= ] Networks _ Selection
& Bzgfs?r;r:lll\/ls:sing Q4 Decision System Making DemsmnDSey:itgen s
PMS collaborative KPIs Q5 E’}\?AIIZ PMS PMS Design S
Capability for technologica|
and sci_emiﬁc Information
Technologies to innovation ) Exchange [e]
> | address the Level of technical
8 collaborative Q6 sophistication
o | exchange of Knowledge
Z | information and knowledgg Level of scientific and| Managemen T
6 technological knowledge Uncertainty
Z Management
" . Technology Process
PSS G e Q7 Innovation Connexion ©
Interoperability Q: 8 Infrastructures Interoperability [¢]
SME Strategy partners g
Strategy Alignment Q9 - Collaboration
. Vertical Partners| s
Integration Threat Selection
Contracts Negotiation Q10 Capacityand Contracts T
» : Power Negotiation Negotiation
E SME  Profits comparing
Z | Share costs and benefits with  the  collaborativel Share Profits an:
£ | Equity Q11 partner within the NHN Costs T
< | Partners Involvement Trust
a .
Uncertainty
Partners relalionships ) . Collaboration
through _collaboratlve Q12 Collaboration Mechanisms Mechanisms Desig SIT
mechanisms
Order Promising Q13 Orders’s oPP o
Process Management
Information Q14 Wllllngngss for information Information Exchange
exchanging




Table 2 cont.Degree of Adaptation to identify SMEs needs based-
Dimensional Analysis (S: Strategic, T: Tactical,@perational)

Collaborative Adaptation PROBLEM TO
NHN Degree = TACKLE usyEL
. Product N
Product Q: 15 Importance for the NHN Product Design S
Collaborative Forecast Q: 16 Forecast System CellEtmEine T
Forecast]
Collaborative | . Operation
Planning Q17 SME Planning Planning T
o SME
O | Collaborative ) Replenishment . |
8 Replenishment @ Order REEITER v
o Management
% Willingness for information Information
GAAR @D exchanging Managemen! v
Collaborative Rlodicton
3 Q: 20 Scheduling Scheduling o
Scheduling = =
Production Lines
Inventory Q2 Product Stocking Inventory o
Management } Lotsizing Management|

(Qx question developed in Table 3)

Being from 0 to 3 degrees of adaptation implies tha SMEs capabilities and re-
sources do not encourage the requirements neeqexdtioipate in a collaborative
NHN for establishing internationalisation procesdgssides, for those problems
whose degree of adequacy is between 0 and 5 SMitddskeek on solutions to
favour a higher adequacy (between 6 and 10).

This classification allows networked partners knehat their weaknesses are
and where they must improve to efficiently belongatcollaborative NHN based
on decentralised and internationalised decisions.

Table 3. Questionnaire for identifying SMEs Needs based ddimensional
Analysis

PROBLEM TO

Questions e

Q1 How muct adapt the SME location witt the NHN desig? The collaborative
NHN is divided into different processes: (i) proemment (ii) production, (iii)
distribution and (iv) marketing and sales. Eachcpss is designed in a particular Network Design
location. What process is identified in your SME2he SME location corresponding
with the determined in the NHN design?

Q2 What is the degree o alignmen: betweel the SME strateg' and the NHN

> overall strategy? between the SME the objectivelstae global goal? Aﬁtrr?:gr{t
8 Are the objectives of the SME aligned with the chijees defined at NHN level? g
2 Q3. Is the SME linked to othe networks' In which exter can the SM achieve the
E collaborative NHN objectives and strategies withaffiécting other networks the SME Partners
o belong to? Have the partners the proper featuresdapt to collaborative and Selection
internationalisation requirements?
Q4. Does the SME decision making system adaptable decentralized decision Decision System
making system what characterises the collaborathibl? Design
Q5. Can thi SME Performanc Measurement Syste (PMS) be redesigne to
measure parameters needed to calculate the operédirmance of the NHN? Can the PMS Design
KPIs be redesigned to make them adaptable to a Nbth® the SME able to measure 9
the collaborative and internationalisation of ofierss success?
. . . . Information
Q6. Does the SME have the suitable technologies netmedeet the informatior Exchange
N and knowledge exchange required in an internatisedicollaborative NHN? Knowledge
(0 What are the SME scientific and the technologioabiation capabilities? What levt VETER B
9 of scientific and technological knowledge has tME3 N @ agcmen®
O  What is the SME level of technology sophisticatioimplement new IT/IS? Uncertainty
% Management
8 Q7. Does the SME have available resources and expéstiseccessfully implemen PSS
I tools to achieve the process connection in int@nalised and collaborative network: CErEien

Does the SME have technological innovation infrasgtire?
Q8. Does the SME have information systems (IS) readystablish interoperabilit
between the IS of the NHN collaborative partnemgefnational and national)?

Interoperability




Table 3 cont. Questionnaire for identifying SMEs Needs based 4n
Dimensional Analysis

N PROBLEM TO
Questions TACLKE
Q9. Isthe SME strateg aligned witt the strategies of tt NHN partner? Partners
Is there i threa of vertical integration for tt SME's partner: Selectiol
Q 10. Does the SME have defined negotiation protocols wiher partners? Doesthe  Negotiation
SME have capacii, bargaining power and tools to negotii Contract:

Q11. Is the SME willing to equally share profits amorite tNHN collaborative

partners? Does the SME trust to share profits? \Afreathe SME profits in relation to Share Costs An

the collaborative partners? How are the profits suesd in the SME? Is the SME Profits

measurement system consistent with the NHN proféasure ment?

Q 12, Does the SME establish collaborative mechanisnu&sEhe SME have know

how to use collaborative mechanisms to establisbsecl relationships among

internationaliseNHN member?

Q 13. How is done the Order Promising Process (OPP) mitté SME? Can the SME

OPP be connected with inventory and production ciipa of other NHN partners?

The OPP within the SMEcould be connected with other NHN partn

Q 14. Is the SME willing to share information amongst Niidollaborative partners? Information
Does the SME distinguish private from public infation* Exchang

Q15. How important is, for the internationalised colladtive NHN, the product

manufactured by tt SME?

Q 16. Does the SME trust enough to share or accept thensibpeam partner's foreca

data? Does the SME works with POS data? Which #gcsystem to exchang

informationuses th SME?

Q 17. Does thhSMEhave i collaborativeplanning syster?

PARTNERS

Collaboration
Mechanisms

Order Promising
Process

Product Design

Collaborative
Forecast

»  What sort of planning system uses the SME? Cardbptad to the collaborative syste Operation
5 within the NHN? Is the SME willing to share dataplinformation with other member Planning
> _ofthe collaborativ NHN?
O Q18 Does theSME use a replenishment syste managed b the supplier? Does t
2 SME perform a collaborative replenishment procesergst national and internation: Replenishment
o _partners?
Q19. Does the SME use a collaborative planning, foreaast replenishment systen Information
Is the SME willing to jointly manage the informatiavith NHN partners? Management
Q20. Does the SME use a distributed scheduling? Is shieeduling processe
collaboratively done among NHN partners? What SMddpction lines are included i Scheduling
the NHN?

Q 21. How is the SME inventory management performed? Dthessupplier manag:
the SME inventory? Does the SME have any inventmgnagement system? Is tl
SME willing to jointly manage the inventory withMHN partners?

Inventory
Management

4 Conclusions

In this paper, a methodology to identify the weasss of SMEs arising from par-
ticipating in a NHN is provided. The methodologysesses the current state of
SMEs in order to be known by themselves and by thefworked partners. The
SMESs needs identification provides an importantrismpment in order to estab-
lish decentralised decisions within networks chimagsed by the internationalisa-
tion of operations.

Next steps regarding the methodology are focuseth®mmplementation of a
questionnaire to obtain a representative sampeMiEs, in order to identify the
major gaps affecting the collaborative and intéomatlised processes. In this con-
text the main objectives to carry out are (i) t@lgpthe methodology through a
questionnaire in order to determine what are tliblpms and needs encountered
in SMEs when establish collaborative processes wiendecide to international-
ise their operations and (i) to provide researstaeglobal vision of the SMEs cur-
rent situation in order to give an insight to strseries of solution proposals to
enable the SMEs participation in collaborative amgrnationalised NHN. The
distributed questionnaire will allow the subsequsedrch of solutions to reduce
the SMEs weaknesses. Therefore, through the providger experts should be



able to assess the SMEs current capabilities thihtdefine their preparation,
readiness and potential benefits to face a memipeirsia NHN based in interna-
tionalisation of operations. Finally, upcoming wdskleaded solve the encoun-
tered SMEs needs to establish collaborative reiakips characterized by decen-
tralised decision making; and propose the bestisoltio overcome the problems
within the international, collaborative and decealited context.
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