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Study on the evaluate the achievements about R&D of SME’ s
using the AHP : Transfer of technology development project
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Abstract

This study with the aim to develop a system that can be objectively measured and evaluated as a
scientific support and of R&D. To this end, this study aimed at companies participating in the
development of national technology transfer support program for SMEs examined the factors affecting
performance. By developing metrics that meet the business objectives refer to the applicable national
and international case studies and literature reviews, etc. In order to achieve the systematization of
technology evaluation index, which was selected indicators. To evaluate the weight through the duality
comparing selected indicators in order to take advantage of the AHP analysis conducted targeted
surveys.
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<Table 1> Evaluation indicators for performance of SMEs R&D

Assessment
Area

Performance Indicator

Explanation

Expanding the

Technology Transfer

Technology level and quantity to take transferred from external

organization or be transferred to an external organization

external

network I

ndustry—University —Ins
titute collaborative
research - education

The number of joint research with external organizations, Levels

of outsourced education of employees

Enhanced R&D
management
capacity

Project management
capacity

The overall level of knowledge and managerial skills about the
project management for project manager

Achievement degree of
required quality

The level of output compared to expected quality level of R & D

projects

Enhanced R&D
success

Required
delivery - budget

Degree of completion of the technologies development in
educational duration and budget

Product technology
level - independence
degree

Gap with the levels of world's highest and the levels of improved

products compared to prior to R&D investment

Product and
process
mnovation

property (Patent - Treatise)

Intellectual

The number of Patents, utility models, design rights, trademarks
and other papers by R&D

Process technology
level - independence
degree

Gap with the levels of world's highest and the levels of improved

process compared to prior to R&D investment

Labour - Equipment
productivity

Levels of productivity improvements of labor and equipment that
gained through the performed R&D

Productivity - Transaction
lead time

Levels of lead time reduction of work performed and production
through R&D

Productivity - Qu

—ality .. .
improvement Defect rate Levels of existing product defect rate reduction through the R&D
Deqling zith The number of domestic and international certification directly and
regulation - certified indirectly gained through R & D
Customer Satisfaction The increased degree of customer satisfaction through R&D
Improve Market Sh ‘B t The degree of increased exports and market share expanded
commercialization arke are xpor through R&D
outcomes Product - Corporate

recognition

Improved product and corporate awareness through the R&D

organization - Staffing
levels

Size of staff of R&D organization and the number of high—quality
human resources

Strengthening
R&D

organizapional
capacity

R&D mind

Execution degree and commitment about promoting the R&D of

R&D experience level

The number of performed the R&D of related areas

Innovation mind level

Promoted commitment of CEO about innovation, execution degree

Strengthening
the

Employee satisfaction

Overall satisfaction of employees about business and organization

organizational
culture

Employee turnover rate

The annual turnover rate of employees

Employee levels

The average educational level of employees

Industrial
technology
ripple effect

Industry technology
ripple

The impact on the industries for the developed technology

Increase in sales

Sales amount increased of the improved products and the
developed new products through the R&D

Improve
financial
performance

cost reduction

Amount of manufacturing cost reduction by improvement of
product and process through the R&D

Net profit increased

Amount of increase in net profit of developed new products
through the R&D

Fixed - Intangible assets
increased

Amount increased of fixed assets and intangible assets that gained
through the R&D

Royalty profit increased

Improved level of royalties profit through the R&D

Mid - Long—term
investments increased

R&D investment growth compared to amount of increased R&D
investment and net profit
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Performance Evaluation Factors of the Transfer of technology development project

. Products and o . .
Finance Process productivity Organization and competencies
customers
Strength Strengt
Improve Products Improve R&D ; Improve ening hening Expanding Industrial
: . . mprove
financial and commerci manag RF:?:LD producti R&D the the technology
performa process alization ement e vity and organiza || organiz external ripple
nce innovation || g tcomes <kills quality tional ational network effect
capacity || cylture

[Figure 1] AHP model for performance evaluation
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<Table 2> Example for surveys items (Level 1)

Performance Indicator The relative importance Performance Indicator

Expanding the external Enhanced R&D
network 917|531 |3]5]7|9 management capacity

Expanding the external | g | 715131 |3|5|7|9| Enhanced R&D success

Expanding the external Product and process
network 917531 |3]5]7|9 innovation

Expanding the external Productivity - Quality
network 917531 |3]5]7|9 improvement

<Table 3> Example for surveys items (Level 2)
Performance Indicator The relative importance Performance Indicator

Technology Transfer 9171513 |1

Industry—University—Insti
3151719 tute collaborative
research - education
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<Table 4> Calculated of weighted between each index

94 oﬂoﬂ LH 7],6_21,% /\Lﬂqi % 1;_; E'_Z-]“B‘ﬂ}\] OﬂOﬂ
M= AZAWHES] - =5 (0.4872), ANE/ % 55
A %(0.3634), 37871% d - AFE(0.1494) &) =

) ) Weight Standardi
Assessment Area Weight Performance Indicator within the zed
area weights
Expanding the external Technology Transfer 0.6753 0.0664
P negtwork 0.0983 Industry —University —Institute collaborative 0.3947 0.0319
research - education ’ :
Enhanced R&D . .
management capacity 0.0656 Project management capacity 1.0000 0.0656
X Achievement degree of required quality 0.7128 0.0563
Enhanced R&D success 0.079 Required delivery - budget 0.2872 0.0227
Product technology level - independence ,
degree 0.3634 0.0552
Produi;tng\r/l;itig;ocess 0.1519 Intellectual property (Patent - Treatise) 0.4872 0.0740
Process technology level - independence

degree 0.1494 0.0227
Labour - Equipment productivity 0.2164 0.0223
Productivity - Quality 0.1031 Productivity - Transaction lead time 0.2563 0.0264
improvement : Defect rate 0.2267 0.0234
Deqling zith regulation - certified 0.3006 0.0310
o Customer Satisfaction 0.2784 0.0329
Improve gf{ggnnfgg‘ahza“on 0.1183 Market Share - Export 0.3678 0.0435
Product - Corporate recognition 0.3539 0.0419
) R&D organization - Staffing levels 0.3645 0.0300
oramchghoning a};‘iﬁy 0.0823 R&D mind 0.3136 0.0258
R&D experience level 0.3219 0.0265
Innovation mind level 0.3813 0.0278
Strengthening the 0.073 Employee satisfaction 0.1889 0.0138
organizational culture ’ Employee turnover rate 0.1173 0.0086
Employee levels 0.3125 0.0228
industrial technology ripple | 0 o954 Industry technology ripple 1.0000 0.0984
Increase in sales 0.4711 0.0613
cost reduction 0.0879 0.0114
Improve financial 0.1302 Net profit increased 0.0818 0.0107
performance . Fixed - Intangible assets increased 0.0917 0.0119
Royalty profit increased 0.1373 0.0179
Mid - Long—term investments increased 0.1301 0.0169
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<Table 5> Dual matrix values of importance level 1

Transfer of
technology
development project

o)

®

® ® @ ©) ©

Expanding the
external network

1.0000

2.1705

0.5770 | 0.8031 1.2009 1.2009 | 1.0435 | 0.5265

Enhanced R&D
manager_nent
capacity

0.5811

0.4874

0.9318 | 0.5376 | 0.9184 | 1.0959 | 0.6286 | 0.3834

Enhanced R&D
success

0.4607

1.0000

1.0212 | 0.9515 | 0.7647 1.0212 | 0.6286 | 0.4290

® @ © 6

Product and
process
mnovation

1.3077

2.0240

1.3439 1.3068 | 2.1120 | 1.8860 1.6493 1.7210

3)

Productivity - Qu
- —ality
improvement

1.7332

1.0732

0.9793

0.7441

1.0000 | 0.9125 1.3733 1.0959 | 0.8149 1.1029

Improve

® | commercializatio

n outcomes

1.2452

1.8600

1.0509

0.7652

1.0959 1.0000 | 1.7210 1.6853 1.2264 1.1509

Strengthening

@ R&D

organizational
capacity

0.8327

1.0889

1.3077

0.4735

0.7282 | 0.5811 1.0000 | 1.3161 1.0724 | 0.6785

Strengthening

t.he

organizational
culture

0.8327

0.9125

0.9793

0.5302

0.9125 | 0.5934 | 0.7598 1.0000 | 0.6687 | 0.6368

industrial
technology
ripple effect

0.9583

1.5907

1.5907

0.6063

1.2272 | 0.8154 | 0.9325 1.4953 1.0000 | 0.6502

Improve financial

performance

1.8994

2.6085

2.3310

0.5811

0.9067 | 0.8689 | 1.4738 | 1.5704 | 1.5379 | 1.0000
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