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Classification of Performance Types for Knowledge Intensive Service
Supporting SMEs Using Clustering Techniques:
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ABSTRACT

In recent years, many small and medium-sized manufacturing companies are making process

mnovation and product innovation through the public knowledge services. K Research institute
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provides different types of knowledge services in combination and due to this complexity,
it 1s difficult to analyze the performance of knowledge service programs precisely. In this
study, we derived performance items from bottom-up viewpoints, rather than top-down
approaches selecting those items as in previous performance analysis. As a result, 74 items
were finded from 82 companies in the K Research Institute case book, and the final result
was refined to 17 items. After that a case—performance matrix was constructed, and binary
data was entered to analyze. As a result, three clusters were identified through K-means
clustering as ‘enhancement of core competitiveness (product and patent), ‘expansion of
domestic and overseas market, and ‘improvement of operational efficiency.
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Cluster
Analysis &
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Classification

Collect cases from the perspective
of beneficiaries 82 collections of K
researchers’ knowledge services
use casebook(text format)

Derive performance-related
keywords from cases.

Refine performance items from
derived keywords and conduct
experts review.

Configure the
document-performance matrix.
Enter “1” if there is a corresponding
in the case, otherwise enter “0”.

Derive optimal number of clusters
through hierarchical cluster
analysis.

Perform non-hierarchical cluster
analysis(K-means clustering).
Profile performance type.

(Figure 1> Research Model
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(Table 1) Final Performance ltems

Abbreviation Performance Items
P1 R&D Planning
P2 Technology Development
P3 Derivation of Optimal Design
P4 Improvement of Existing Products
P5 New Product Development
P6 Increase Operational Efficiency
P7 System Development
P8 Intellectual Property Rights
P9 Acquisition of National Certification
P10 Commercializat‘ion Strategy

Planning

P11 Expansion of Customers
P12 Process Innovation
P13 Overseas Entry
P14 Generation of Revenue
P15 Government Program Contract
P16 Employment Occurrence
P17 Listed on KOSDAQ
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Classification of Performance Type

Cluster 1 Cluster 2 Cluster 3
Performance Items (n = 35) (n = 25) (n = 22)
Level Mean Level Mean Level Mean
R & D Planning L 0.1 L 0 L 0
Technology Development L 0.1 L 0.2 L 0.2
Derivation of
optimal Design L 0.1 L 0 L 0.1
Improvement of Existing
Products L 0 L 0.2 L 0.1
New Product Development M 0.6 L 02 L 0.1
Increase Operational
Efficiency L 0.1 L 0.1 H 0.7
System Development L 0.1 L 02 L 0
Intellectual Property
Rights M 05 L 0.2 L 0.2
Acquisition of National
Certification L 0 L 0.3 L 0.2
Commercialization
Strategy Planning L 0.1 L 0.1 L 0
Expansion of Customers L 0.1 M 04 L 0
Process Innovation L 0.1 L 0.2 L 0
Overseas Entry L 0.1 M 04 L 0
Generation of Eevenue H 0.8 H 1 L 0.3
Government Program
Contract H 0.8 L 0 L 0
Employment Occurrence M 05 M 04 L 0.1
Listed on KOSDAQ L 0 L 0.1 L 0
New Product
Development
Extraction of Performance| Intellectual Property | Expansion of Customers
Items Rights Overseas Entry Increase Operational
Scored above H, M Government Program | Generation of Revenue Efficiency
(= 05 Contract Employment Occurrence

Generation of Revenue
Employment Occurrence

Profiling of
Performance Types

Enhancement of Core
Competitiveness
(Products and Patents)

Expansion of Domestic
and Overseas Markets

Enhancement of
Operational Efficiency
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Cluster | svcl | sve2 | sve3 | sved | sved
1 8% | 18% | 2% 6% | 67%
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3 12% | 46% | 3% 3% | 36%
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