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HOW TO MEASURE SUCCESS OF HIGH-TECH PROJECT?

Abstract

The paper discusses the problems and prospects of high-tech projects in Kazakhstan. The authors investigated
the domestic and foreign markets of high-tech projects and identified the main factors contributing to the success and
effectiveness of such projects. The study is relevant nowadays, because the high-tech projects ensure the development
of national innovative system and entire economy sector. Successfully implemented advanced projects contribute to
the development of the innovation system of the country, improving the competitiveness of domestic enterprises and
production, thereby improving the standard of living of the population and benefiting society.The aim of the study
is to identify factors that influence the success of such projects, as well as the preparation of recommendations for
improving the management of advanced projects in Kazakhstan. The authors identified the main dimensions that
ensure a positive dynamics of the project’s success in the course of the work. They found the main for dimensions of
success and analyzed the processes of knowledge areas that directly affect to high-tech project success. The analysis
of domestic and Israeli projects ensure the authors with data about level of success and effectiveness of domestic
projects and foreign projects. The results of the study allowed to develop a series of measures to improve the toolkit
for managing high-tech projects. The authors identified the main factors that positively affect the dynamics of the
successful completion of high-tech projects. As the results of the study showed, timely and complete implementation
of planning processes in project management and organizational support from the company bring a positive effect and
increase the efficiency of high-tech projects.

Key words: project management, high-tech project, efficiency, competitivness, dynamics, innovation system.

High technologies and innovations captured the world, because they help to simplify our lives.
New technologies solve our daily problems and accelerate our pace. Moreover, advanced technologies
contribute to development of local industries and improve the competitive advantages of different
sectors of the economy.

The high-tech sector is characterized by the use of the most advanced technologies. These
technologies not only ensure the success of the industry, but also improve the competitive advantage
of the entire economy [1]. High-tech projects have high risks associated with a wide range of
connections, high investment costs, a long period of development and production cycle, a complex
operating system [2]. Therefore, exploring the high-tech project management always will be relevant.

The complexity of managing high-tech projects and their importance for the national economy
make it necessary to develop tools for managing such projects. One of directions of managing such
projects should cover the measurement of high-tech project success.

In the beginning of the study it's important to identify success dimensions of high-tech project.
The most of project managers often use common success dimensions as “gold triangle”. This approach
of measuring project success is depicted in the Figure 1 (p. 178).

According to this picture, project success depends on project budget, schedule and quality. Project
will complete successful if it's achieve good results in these dimensions.

Project that finished in time, in budget and in good quality is considered as successful project.
But many scientist believe that it's not enough for modern projects. Because we should pay attention
to project stakeholders. Project may complete with good quality, in time and with good budget, but
may not satisfy customer or other stakeholders. Therefore, we should expand the definition of project
success.

177



Kypnanra — 20 xput!

Scope

Figure 1 — Golden triangle
Note — Recourse [4].

The current thinking is that, project success is best judged by the stakeholders, especially the
primary sponsor [3]. Project considered successful if stakeholders are satisfied by results of the project.

We optimize all findings from literature review and reveal the general success dimensions. It's
depicted in the Figure 2.

0

Cost overrun

| S —
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Schedule
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-
-/
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-
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Project
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- @
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efficiency

Project success

Project
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Figure 2 — Project success dimensions

Note — Designed by authors.

According to the Figure 2, project success includes project efficiency and project effectiveness.
It's important to understand the differences between these two dimensions.

Many scholarsstate that “there are many cases where projects are executed as planned, on time,
on budget and achieve the planned performance goals, but turn out to be complete failures because
they failed to produce actual benefits to the customer or adequate revenue and profit for the performing
organization [4].”

We found a way of measuring high-tech project success through project planning processes.
Planning is critical phase for project, because planning processes consist of about 51% of all processes
which should be performed by project managers [5]. Also planning described in literature as critical
factor for project success [6, 7, 8]. We prepared specific questionnaire for measuring project success.
This questionnaire was send to project supervisors and managers. They gave us information about
project cost, schedule, technical performance and extent of customer satisfaction. Authors used SPSS
Statistics for calculating correlation level, Cronbach alpha and P-value of results.Example of above-
mentioned results depicted in the Table 1 (p. 179). There are example of Green energy projects results,
which derived from Kazakh project managers.
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Table 1 — Questionnaire result for measuring success level of Green energy projects in Kazakhstan
Republic

Green energy projects | Cost overrun | Schedule overrun | Project performormance | Customer satisfaction
1. Project 1 33 12 5 5

2. Project 2 15 5 9 8

3. Project 3 70 0 5 4

4. Project 4 40 0 9 9

5. Project 5 0 0 9 10

6. Project 6 150 5 8 5

7. Project 7 70 0 8 8

8. Project 8 20 0 9

9. Project 9 35 15 9

10. Project 10 75 0 10 10

11. Project 11 55 15 7

12. Project 12 70 20 9

13. Project 13 0 0

14. Total score 633 72 105 99
15. Average 48,69231 5,538462 8,076923 7,615385
16. Standard deviation 40,38024 7,332751 1,5525 1,938146
Note — Designed by authors.

These results provide the authors with other useful information. Because the amount of Average
(48,69) and Standard deviation (40,38) help to calculate the dispersion and regression analysis.
Unfortunately, today there are very few models and methods of quality management, in particular,
there is only one model of measuring quality of planning — the PMPQ model. This model allows
to analyze the impact of many factors as performing planning processes and organizational support
processes on the success of the project. Authors conducted the regression analysis by SPSS Statistics
program and derived the correlation, p-value, F-value. These analysis depicted in Table 2.

Table 2 — Regression analysis of Green energy projects’ success dimension (cost overrun)

Cost overrun Value

1. Multiple R 0,239697

2. R-square 0,057455

3. The normalized R-square 0,010328

4. Standard Error 33,51646

5. Observations 22

1. Dispersion analysis

2. Indicator df SS MS

3. Regression 1 1369,528 1369,528
4. Balance 20 22467,06 1123,353
5. Total 21 23836,59

Note — Designed by authors.
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As depicted in the Table 2, cost overrun has negative correlation (R = 0,05), when customer
satisfaction and project performance have positive correlation. Authors pasted their analysis in this
study partly, because there are a lot of data, which couldn’t be imagine complexly in this study. The
results of the final measurement shown in Figure 3.

25,96
30
30 23 18,9
25
20 6 6,8
15 81 8,2
10 Kazakhstan
Israel
Cost Schedule Techn. Customer
overrun overrun Performanc satisfaction
e
Olsrael 23 30 8,1 8,2
[ Kazakhstan 25,96 18,9 6 6,8
Olsrael [ Kazakhstan

Figure 3 — Project success level in Israel and Kazakhstan

Note — Designed by authors.

Questionnaire was send to Kazakhstani and Israeli project managers. Project success level for each
country measured by average of cost overrun, schedule overrun, customer satisfaction andtechnical
performance.

Results of the questionnaire provide us with useful data about projects’ quantitative indicators.
These indicators ensure the study with local and Israeli projects success dimensions results.

According to the data depicted in figure 3, our local project managers have problems with cost
budgeting (25,96%), technical performance (6) and customer satisfaction (6,8). It may be due to
the fact that Kazakhstan is one of the developing countries and project management comparatively
new scope for our professionals. There are luck of experience and practice for efficient and effective
management of projects. Therefore, local projects show lower results than Israeli projects.

Thus, we understand the complexity of managing high-tech projects and their importance for the
economy. It necessary to develop tools for managing such projects in right way through using project
management tools [9]. We should do a lot for improving the level of success of high-tech projects and
project management in general. First steps should be directed to training specialist, government support
and ensuring new technologies transfer for our markets through using foreign successful experience.
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Angarna

Maxkanazna Kazakcranna »orapbl TEXHOJIOTHSUIBI sKoOalap/IblH KUBIHIIBUIBIKTAPbl MEH NEepCHEeKTHBAIAphl Ka-
pacThIpbULIbl. ABTOpPJIAp KOFapbl TEXHOJOTHSUIBI JKOOAIAP/IbIH OTAHABIK HApPBIFBIH 3€PTTE/l MKOHE OCBIHJAM KO-
Oasap bl TaOBICTHUIBIFBI MCH THIM/IUTITIHE BIKIIAJ €TETiH Heri3ri (hakTopiapbl aHbIKTa(bl. ABTOPJIAp Ka3ipri TaHIa
OTe ©3CKTi TAKBIPBINTHI KapacThIP/IbI, JKOFaphl TEXHOJOTHSUIBIK Ko0ajlap CITTI asKTalysl, %o0a KaTbICylIbulapblHa
FaHa eMec, COH/Iali-aK JKaJIIbl €1 PKOHOMUKACHIHA J1a Tal1aChIH TUTi3yl MYMKiH. O3BIK )00aap CoTTi icKe aChIPBUIBIII,
MEMIIEKETTiH HHHOBAIMSIIBIK JKYHECIH TaMBITyFa, OTaHABIK KOCITOPBIHAAP MEH OHIIPICTIH Oacekere KaOiIeTTimiriH
apTTHIPYFa, OCBUTANIIA XaIBIKTHIH OMip CYpy ACHI€HiH KaKcapTyFa )KoHEe KOFaMFa Iai/a oKeryre MyMKiH/IiK Oeperi.
3eprTTey/iH MaKcaThl KOFapbl TEXHOJIOTHSJIBIK oOanapabl OacKapyablH THIMAUITIH apTThIpyLIbl (hakTopiapibl
anbIKTan, Kasakcrania 03bIK )o0anapapl 0acKapy/ibl )KEeTUIAIPY OOMbBIHINA YCBIHBICTAP JaiibIHIaY OOJIBIIT TAOBLIAIBI.
JKymbic GapbIChIHIA aBTOpIIAp KOOAHBIH TAOBICTHUIBIFBIHBIH OH YP/ICIH KaMTaMachl3 €TETiH HEri3ri ¢akTopiap/as!
aHbIKTa 6. OTAaHABIK KOHE U3PAMIIBAIK jK00aap/ibl Tajiai Keie, aBTopiIap OTaH/BIK >KOOaIap/IblH TaObICTBHUIBIFBI
MeH THIMALTITiHe 0ara Oepi. 3epTTeyaiH HOTIKENIepi )KOFapbl TeXHOJIOTTSUIBIK KoOamapapl 0ackapy KypajimapbiH
XKeTUIipy OOHBIHIIA OipKaTap Irapanapsl JaiiblHIayFa MYMKIHIIK Oepai. ABTOpIap JKOFaphl TEXHOIOTHSIIBIK KO-
Oanap/bpl COTTI asKTay JMHAMUKACHIHA OH OCep €TETIH Heri3ri (akTopiap/bl aHbBIKTabl. 3epPTTEy HATHKeIepl Kop-
CEeTKEeH/IeH, KOMITaHMSAaF bl )K00ANIBIK OacKapy MEH KOMITaHHUs1 TapalibIHaH YIbIMIaCTHIPY IIBUIBIK KOJIIay/1a )KoCIapIiay
YZIepICTEepiH YaKTBUIBI JKOHE TOJIBIKKAHJIBI JKY3€T€ achlpy OH HOTHXKE Oepesl »oHe KOFapbhl TEXHOJOTHSUIBIK KO-
OanmappIH THIMAUTITIH apTTHIPAIBL.

Tipek ce3mep: xobamapapl 6ackapy, >KOFapbl TEXHOJIOTHSUIBI jk00a, THIMIUTIK, O6ocekere KaOUIeTTUTiK, JUHa-
MHUKa, MTHHOBAIUAJIBIK X(Yﬁe

AHHOTAIUA

B crartse pPacCMOTPECHBI HpO6J’IeMI)I 1 MCPCHEKTUBLI BHICOKOTCXHOJIOTMYHBIX IIPOCKTOB B Kazaxcramne. ABTOpI)I
MCCIIEZIOBAI OTEUECTBEHHBIH PHIHOK BBHICOKOTEXHOJIOTHYHBIX MPOEKTOB M BBISIBUIIM OCHOBHBIE (DaKTOPBI, CIIOCOO-
CTBYIOIIHE TTOBBIIICHNIO YCIICITHOCTH M 3(P()EKTUBHOCTH TAaKUX MPOEKTOB. VcciieoBaHue 3aTpOHYII0 aKTyaIbHYIO
Ha CETOIHSIIHUI IeHb TEMATHKY, TaK KaK YCIICIITHO 3aBEPIICHHBIC BBICOKOTEXHOJIOTMYHBIE IPOCSKTHI MOTYT IIPHHECTH
MOJIB3Y HE TOJBKO YYaCTHUKAM MPOEKTa, HO U HIKOHOMHKE CTPAHbI B [EJIOM. YCIEIIHO PeaM30BaHHbIE NTePEeOBbIE
ITPOCKTHI CHOCO6CTByIOT Pa3BUTHIO I/IHHOBaHHOHHOﬁ CHUCTEMBI CTPAaHbI, IMTOBBIIICHUIO KOHKypeHTOCHOCO6HOCTI/I oTeC-
YECTBCHHBIX Hpe}alI/lHTI/Iﬂ 1 MPOU3BOJCTBA, TEM CaMbIM Yyilydlliasgd YPOBCHb XKU3HU HACCJICHUA U IPHUHOCA IOJIb3Y
oOmecTBy. L{enbio nccnenoBanus sBisieTcs BhIIBICHNE (PaKTOPOB, KOTOPBIE OKAa3bIBAIOT BIMSHHUE HA YCIEIIHOCTD Ta-
KHX TTPOEKTOB, a TAK)KE MOATOTOBKA PEKOMEHIAINH JUIsl MOBBIIIEHUS 3()()EKTUBHOCTH YIPaBIICHNUS TIEPEIOBBIMH ITPO-
exramu B Kazaxcrane. B xoxne paboThl aBTOPBI BBISIBUIIM OCHOBHBIE (aKTOPBI, 00SCIICUHBAIOLIHE MOJOKUTEIBHYIO
JOUHAMHUKY YCIICITHOCTH NpoeKTa. [IpoaHanu3npoBaB OTEUECTBEHHBIE W M3PAMIbCKHE MPOEKTHI, aBTOPHI OLCHWIN
YPOBEHb YCHEUIHOCTH U 3(P()EKTMBHOCTH OTEUECTBEHHBIX MPOEKTOB. Pe3ynbraThl MCCIIEI0BaHUS TTO3BOJIMIN MO~
TOTOBHUTH P MEP IO YIYUIIEHUI0 HHCTPYMEHTAPHsSI YIIPABICHUS BHICOKOTEXHOJIOIMYHBIMH MPOEKTaMU. ABTOpaMu
OBUTH BBISIBJICHB! OCHOBHBIE (DAKTOPBI, MOJOKUTEIGHO BIUSIONINE HAa JUHAMUKY YCIICIIHOTO 3aBEpIICHHS BBICOKO-
TEXHOJIOTHYHBIX MPOEKTOB. Kak moka3aiu pe3ysbTarsl HCCIeJOBaHNs, CBOEBPEMEHHOE 1 MOJHOIIEHHOE BHIITOJIHEHHE
NPOLIECCOB INIAHUPOBAHUS B IPOSKTHOM YIIPABICHUH M OPraHU3alOHHAs NOJIEPKKA CO CTOPOHBI KOMITAHHH TIPH-
HOCSIT IOJOKUATENBHBIN 3()(heKT 1 MOBHIIAIOT 3()(HEeKTHUBHOCTH BHICOKOTEXHOJIOTHYHBIX TPOEKTOB.

KiroueBbie ciioBa: yrpasieHHe IPOEKTaMU, BBICOKOTEXHOJIOTHYHBIH NPOEKT, 3PPEKTUBHOCTD, KOHKYPEHTOCIO-
COOHOCTB, TMHAMHKA, HHHOBAIIMOHHASI CHCTEMA.
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