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ABSTRACT

Intangible assets for construction engineering consulting firms are very important for their valuation, because engineering consulting
is typical knowledge-based business which creates value based on technical expertise and human resources. This paper presents the
intangible asset classification model based on the concept of value creation in construction engineering consulting firm and proposes
intangible asset valuation methodology using System Dynamics and survey data. Utilization of the valuation methodology presented
in this paper would increase the public awareness of intangible assets in construction engineering consulting firm and, thus, contribute
to the growth of the engineering consulting industry by realistic and accurate valuation of intangible assets.
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Development flow of a classification framework for

Research Phase intangible asset valuation
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concept
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previous research
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process in construction
engineering industry
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Development of the
intangible asset
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characteristics of the construction engineering industry based

classification on the value-creation process
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A"aws.()fme. To understand the dynamic system of the construction
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To propose the final Classification of Factors for Intangible Asset Valuation of
Construction Engineering Consulting Firm

Fig. 1. Research flow chart

4 TR QABFAAE System
Dynamics& o]-8sfe] AEAsle] FEApTaEs A
)3 ek o] 4k TR AR 7AYol 718l

TR 7EERS A HE et mAAE A Pk

(e

2. M1 24

7194e] FARkE: Wbk e S A AR 7S
7 W 7P Tt 7] SR e 2 it ARt
TSRS A, S T diH 717k tee
At AL e 7RIS FE7ARAL 7Hste] Sk
WO R, Akde] 549 Aol eeAA] =tk
whe] PE Bt 77 e A S e
NESAEE S3l 71e] FEAtE ek Akt AL
ol SRR ek W7pEHol dasitk

A A AdRoF FEARE 7R A A iR
A TG F7pEE oI, B Akl Shds] AL
= 7N ARt 7HA] F7pEEel] e dvs vHlssitk
b & =melis AR Yol 2ty 2ok TRt 71
7h A ATEEE A A ARkl A3 E FEARE 7

¢

p

2) System Dynamics Q7= 5§ B3] VAR Akirl
HS FERoR ofsigto 24 Zh 2 4Ee] AHHAE Tetslal AR
Aol FEQ B0 W = A, o4 Aol Ao, g
84 AAGY Ads) 24



“
of>
o

Fpipel ek Sk A Aol The AR Lro] 215
Ak

2.1 JHE SFARE 7IR| SFAH| Chst MR 2

AR 7199 ARk Ssle] 7199 7AE ks,
7153 o FRERRE delebr] Sl 71l ZHAAL Sl
EFHADE Slelsla ol Segstelor Sk olele FRAN
& 2] g s 0uIn) e BAH o 2 AEle
v 719 Sl e mqlslol 71dle] S0l v sk
7} ol ole sfetslaL 2t Ropol hstel o FAAE 744
7} A9} F3P =2 QQekRichard Petty, 2000; Nick Bontis,
2001; Sveiby, 1997). ] 7 TR 71X 2upgo 2
+ Skandia Navigator, Kaplan & Norton2] BSC(Balanced Score
Board, 73437}3%), Sveiby2] Intangible Asset Monitor7} 1tk
SAL olefgh /i FE7ER] WPRHS o83 SlEiME A
vt} afe] SRR tiete] Hrstejof 7] wliel] o]o)
g TR &1 B o]t Chen, J., 2004).

FHZ FeX = FEARE 77 B AL HrEapke.
2 719S Wrhket] A7) SleS 141 4, 314l sk
TR FaAE gkl B t7]YE SAlo R Ao R
o]Fo]A]7] AR HEAR1 A2 2PF 7ol thgh ol
A 21417 71999 8 7RISR e FEARe] AR At
£ 53l Dofr]7| whie] TRt det dasht ol 7t
Al gk Z7g0] AeeHA o FoRIR] eFerhd 1 dele] 284
o] HolFg F439tkLee Hongmin, 2005). T=3F F-&z}ako
thste] SAISFA 0 2 gk AtkE Al 7177 A
oJM AFAR] F-8Ad0] dRtele ol E TR 4E3)
FEdte = B FaRte] 7S W] Y] AleAS
FAsI9tiJo Sung-pyo, 2000). FEzRxke] EAH R St
SR SAgo) A B2 HEOo R AAE ook 517
8} ol TR arefgt Q71987 pEEE e
T AU &tk

olgh st Aol whhA] £ Aelxt= IR Yol
2 EoRERE ope} B ZoelM e <A Uely 7o) i
TS SR Jido] Bavhe Esirk

%
31_7_—;—(311

2.2 714 F0F FAXME Eolof| chst

tie] 7 ol FEAVE 7EpE7E el o
VAGAel| ok A FRARY 7RlE S7gste] A TRl
theh SRS QIAGES Tefshs Aol AL Qlrk AR SA R
FXYZER)S A83ste] 747199 A TR S
¢37(Son, Young-Chan, 2002)ollX= 7141714d¢] Lad=pat 57}

2 9J310] 712 71PN} TR AR ARAES B83t0]
AP AR B o) el Vg
Kofeka 7pgste] ARekick ek XYZuE ek AR
2 TP o 2 2 FRAR0) 501350 of TS

.‘:;(]

2] HIH(MCM, Market Capitalized Method) ©]-8-3}<]
4G = AEgA tisiA TR B7F JA TR
S5l Bl AlgReolel vl B EE WAl ol AekE et
SIri(Lee Tae Sik, 2001). | AA AR Yol 7]l thalal
MCMEAE gt g oM A ARVl 714 tigh
sk TR QIAES S dst] Sl i o 2 JpE AT
71578 o) TS Sl Z1gakdelA AR vt da
TSIt Hur Young-ran, 2011). o]€]ol= AA7]4¢]
ARt tigh A77E Ao ARt S-S 913
ez RRde] AAle] 23K Lee, T. S 2005).
ORIA] TR 7RIS 2 Ake] B0 R aefst e
A TR W7EE B3 FEARY 7EH] w7 o] Has
A, 71 ok FEAPRe] el AU olefgh Adad
T AR Edte] FEARYe thigh 77} Bf ArdRolel] Hlske
- FEsim, 58] AdddiR Yol Fok 23S vk e
oZPIA] o] FolRA] G9kE-& o 7 Uk wEbA AEAA el
7199 7197 E bk W o B A Bt @ ANERAAC]

-~

ZZolehs B el Hate @Al Aol Eopll 84t
A ] g gzl tig e = flsl & Fasiial &

ATk

3. ZAMATLICE JIA0 HES AT RRDHO| I
3.1 FAR ERAA T =Rt

7} 2ksie] 500 et Akt el 3 et} vh=r] whEol
A 54901 wkdd AR ko] s, dxpHo s
ojdt W7l Zde] nige] Hi= FEARE ERnEe) ke
azjolnt. wlehr] & AFtela= AUl 719 7197k
A&7gell ARG 2§ QS QIRUolg Ay 54E niefele
FRARIEAE EEshl EFEES AAskaLt gtk

TR RS Tehs s 7 oklk Bol ofFo]
Hovf, 7REA o aijle] £A438 arefslr] ffelt= 7199 7
PIE Al F4o] dash: 3 7|49 e A
-gsfe] Al st 79, S 7RSS she %2
2 E 5 3k mep A yols 71je] oS Al

al

s=0
S5

=0 =
o= Us

Vol.33 No.2 March 2013 759



A AAYolY 7199 F AL 7RIS A%t 88 7AA Y

w2} Fue TR 8408 ERsle] ZERIYEE wee] 47
o] B ¥ B AR A =F SISt 183 =59
Tz BFAA L AFE- QA4S System Dynamics 7[HO 2
tol ZF a4 QI f v=d g gelgho =M,
AF-LAES A9 ot HF ARVl 7199
THAERS S SAEFAAE ¢4 3tk

-

1% o
U

2

1 1 A o
ol

o) {
NN
i

3.2 ZEAXILIORE 71He| JIX[EE Z2MA

714 g TEEHS 7199 TSR 7o) S]]
7EE ksl Sleie oEdt 71e] 7S s st
ofof gt} 53] A AR 714 o] A dTe] 719
TEPEE FRlo] FEARe] ohd FARteln g, 7o) 7
& ZRAZRY] IS B8k AL v Tasith

53 TS 52 Al ARl V9 71eA
o= 7] 7led, shs- 5] ARk Akl s
She AEQIES de, 28Fte 24 oS A&t 2,
ARsee], e 5ol 719 AsE deAlAls 719e 29
She 583 TR Fol] shorf: B3k Aol 719
71 rRY A2 5 Aol B iAiele] w7 e
7F S ash, ARl QloiA AAAL AL Skl 71
A AV, APPSR B 719 2)F-e] ARRER] AlsE
= A dAYR 714e] 7AEE Qo Fad At
Bl risy
Aol 7199 7SS A 7199 WA, <14
FAREe] $-8-5 &) ol FoRIt: Uiy TR £8h= <14
4, 7k E 719E 2shs Allet oA TR sidehe
theleAl, 8 g ALS]- BA1A g A AlaEEE AR
WAL, Ao = 7 5= Stk wep B =Rl At
Ao Zh= A w=t 1] BRE AlsidE AR FR,

~

2

pul

N
®

External

[External relationship]
Clients, Competitors, Business
partners, Subcontractors

) R Internal
[Socioeconomic

Structure]

Macroeconomic
situation,
Market contr
situation,
Laws and pnPuT
institutional Human

situation esource

OUTP
feuT) ofit-

Technology, el
Know-how

enterprise
interior
system

Fig. 2. Concept of value creation process in construction engi-
neering consulting firms
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Table 1. Intangible asset classification of construction engineering
consulting firm
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System-related External Macroeconomic situation
assets (Socioeconomic | [ aws and regulation
structure assets) ; ..
Domestic competitiveness
Overseas competitiveness
Internal Organizational management
(Management Information management
system-based assets)
Corporate culture
Financial network
Human External Business cooperation
capital (Customer-based | 1pternational relations
assets
) Clients relations
Internal Staff training
(Employee Job competency
competence) 3
Expertise
Professional staff ratio
Knowledge External Market selection strategy
assets (Strategic assets) | project selection strategy
Company management
strategy
Internal Patents and new technologies
(Technology-based | gD
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Project performance
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The phase of building casual loop diagram
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Fig. 3. Modified casual loop diagram
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Fig. 4. The basic structure of intangible asset of construction
engineering consulting firm
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Detailed

2" Classification
elements

Selection criteria

External | Socioeconomic | Macroeconomic | * The most important factor to predict the overall construction economy, including construction, civil

structure assets situation engineering,
« Considering the weight of the construction industry in GDP reflects the economic situation requires
Laws and  Laws and institutional situation moves the bureaucracy of the construction field.
institutional * As various types of documents and the amount would be changed whether to increase or to decrease
situation by law.

* A large portion of the delay in the business is caused by legal conflicts.

Internal | Management | Organizational | ¢ According to the enterprise reporting system, the establishment and the implementation of various
system-based management procedures, the cooperative system and the coordination between the parties, the efficiency of
assets business operations is changed. (Zeynep, 2009)

MIS * The integrated management information system with a supporting skill to the different sub-system to
work efficiently is important to achieve the goal of a management system to generate profits from the
enterprise perspective.

* Depending on the activation of MIS such as the intranet, e-payment systems, Mobile services,
electronic bidding system, financial management system, project budget management system, video
conference system, the level of the construction engineering firms can be determined.

Project * Construction engineering companies can grow and survive in the market as well as to generate the
Management revenue, by successfully completing the project. Therefore, the company's business management

skills is also an important element. (Zeynep, 2009)
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Table 3. Selection criteria related to internal and external human capital

2" Classification Detailed Selection criteria
elements
External | Customer-based Business * Construction engineering consulting firm is the type of industry which provides the service to
assets cooperation satisfy the client's needs. From the bidding to performing the project, therefore, the mutual
management understanding and satisfaction between multiple business partners is very important. In other word,
to build a friendly relationship with the businees parter is the driving force that creates the ongoing
orders.

* The subject of the business relationship or clients to the construction engineering firm are public or
private clients, regulatory agencies, sub-consultants, credit rating agencies, financial companies,
etc. (Zeynep, 2009)

Domestic * Domestic market share is the result of the company's tangible and intangible assets and exceptional
Competitiveness | managerial skills. so it represents the competitiveness of the company based on the strengths and
weaknesses. Thus, domestic market share is an important measure.
Overseas * For competitiveness in overseas markets, the willingness of companies to enter foreign markets is
Competitiveness |  the most essential element.

* Project management skills, the international technical level and performed in the existing overseas
business profitability are the one of the important factors. In addition, the detailed elements such as
to retain technicians of foreign language proficiency (language-specific) and the number of
characters in a foreign country for a regional group of experts may be considered.

internal Employee working period | ¢ Competence of the professional staff is the core competence of construction engineering firms,
competence | of professional | which work based on knowledge assets. The competence of the professional experts can be
staff measured by work period in the same field of engineering. (Zeynep, 2009)

Staff training | * Staff training is the element in order to measure how much investment is paid for the development
of the company's human resources. That can be measured by the training expenses per employee or
the total number of training in the company.

value-added | * Value-added per professional staff represents how much they create the value of the company.

per professional | ¢ To the knowledge based company, such as construction engineering firm, Value-added per
staff professional staff might be considered as the most significant ability to generate the economic
value. (Zeynep, 2009)
Ratio of M.A | » Construction engineering companies, is comprised of professionals and support staff. And
& Ph.D professional staff is applicable to revenue creating person (RCP) (Zeynep, 2009)

* To measure the productivity of the knowledge-based company, it is important that the ratio of the
income-generating staff such as engineer and the income-nongenerating staft such as secretary or
assistance in the company. Also it is considered that the ration of the income-nongenerating staff
should be less than 10% (Zeynep, 2009)
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Table 4. Selection criteria related to knowledge asset

Selection criteria

« Construction engineering industry is a knowledge-based assets. It means construction engineering

firms don’t need huge amount of money to establish, compared to manufacturing which needs huge
investments in facilities to establish. So, construction engineering industry is more competitive than
manufacturing. Therefore, the existing construction engineering firms have to provide differentiated
services in order to gain a competitive edge and deliverable differentiation strategy. (Michael, 1979)

Strategic management is a series of management decisions and activities to ensure the company's
competitive advantage. Market selection strategies is an important strategic management elements
for the construction engineering companies, as well as project selection strategies, contractor
selection strategy, partner selection strategies, strategy, financial management, personnel management
strategies.

n e Detailed
2" Classification clare

elements

External Strategic Differentiation
assets strategy
Strategic

Management

Internal | Technology- Technological

based assets | Competitiveness

Technological competitiveness of the construction engineering companies, is exerted on the
technical know-how required for any particular project, computing equipment and network system
performance, and specialized computer program literacy.

Technological competitiveness can be measured by assessing the productivity and the quality of
outcome, as well as market share and experienced experts per field.

Technology
Development

Required for the development of construction technologies, construction technology research and
development projects at the national level is encouraged.(Construction Technology Management
Act Article 16) Construction technology investment is needed to win the competition from
competing companies and technologies at the enterprise level.

Project
performance

It is easy to transfer skills, know-how and experience to the beginners in the companies with many
performance since they have more expertises with a various of experience. In other word, there will
be a virtuous cycle of improving the overall competitiveness of the enterprises. Therefore, the most
important construction and engineering firms conducting business performance competitive
elements.

Table 5. Cause and effect relationship between intangible assets

Influential factor Influence Variable Relation
Technology development 1 Domestic competitiveness 1 +
Technology development 1 Overseas competitiveness 1 +
value-added per professional staff 1 Technology competitiveness 1 +
Ratio of M.A & Ph.D 1 Technology competitiveness 1 +
Staff training 1 Technology competitiveness 1 +
Technology competitiveness 1 Domestic competitiveness 1 +
Domestic competitiveness 1 Result of strategic management 1 +
Result of strategic management 1 Project management ability 1 +
Project management ability 1 Business cooperation management 1 +
Organizational management 1 Result of differentiation strategy 1 +
Differentiation strategy 1 Staff training 1 +
Result of differentiation strategy 1 Domestic competitiveness 1 +
MIS use rate 1 value-added per professional staff 1 +
Laws and institutional situation 1 Importance of strategic management 1 +
Macroeconomic situation 1 Order quantity 1 +
Order quantity 1 Differentiation strategy ! -
Business cooperation management 1 Domestic competitiveness 1 +
Business cooperation management 1 Overseas competitiveness 1
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Fig. 5. Casual loop diagram of intangible assets
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Table 6. The intangible asset measurement methodology for Intangible Asset Valuation of Construction Engineering Consulting Firm

" 2" classification Detailed element Examples of measurement methods Methods
System-related | External | Socioeconomic L . . .o uantitative
4 Macroeconomic situation Proportion of GDP in the construction industry q L
assets structure assets estimation
N . Utilize expert opinion on the law qualitative
Laws and institutional situation AR .. L
and institutional situation estimation
Internal | Management .. Evaluation results of reporting systems, and qualitative
Organizational management o L
system-based establishing procedures estimation
assets MIS Evaluation of the existence and usability qualitative
of MIS within the company estimation
. Evaluation results of quality management and | qualitative
Project management . . Lo
claims evaluation estimation
Human capital | External | Customer-based . . Clients, government, and subcontracting qualitative
Business cooperation management . . . . S
assets relationships with rating estimation
. .. . uantitative
Domestic competitiveness Domestic market share q L
estimation
. quantitative
Overseas competitiveness Global market share L
estimation
Internal Employee . . . Total working period in the same field of uantitative
ploy working period of professional staff gp . q L
competence the entire professional staff. estimation
- .. quantitative
Staff trainin; Training expenses per employee L
& & exp P ploy estimation
. . uantitative
value-added per professional staff | GVA (gross value added) / Total professionals q L
estimation
. Income-generating staff ratio uantitative
Ratio of M.A & Ph.D ¢ ¢ duamita
=1 - support personnel / total workforce estimation
Knowledge | External | Strategic assets . . Evaluation of the outcome of the accomplished | qualitative
Differentiation strategy . L
assets projects. estimation
. Percentage of the success project, quantitative
strategic management . .
loss of earnings results for PJ estimation
Internal | Technology- ualitative
Y Technology competitiveness Evaluation of the project performing technology q ..
based assets estimation
. uantitative
Technology development Total R & D investment / Total sales 1 .
estimation
. The number of the accomplished projects within | quantitative
project performance L
the last 5 years estimation
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