" University of Baghdad Journal of Engineering

College of Engineering

JE journal homepage: www.joe.uobaghdad.edu.iqg
—

ORI I oF B O EERING Volume 29 Number 12 December 2023

The Cost of Technology Transfer in Construction Companies (In Iraq)

Ibrahim Fadhil Muhsin

Department of Water Resources Engineering, College of Engineering, University of Baghdad, Baghdad, Iraq
Ebraheem.f. m@coeng.uobaghdad.edu.iq

ABSTRACT

The construction sector is considered an important and influential pivot in the national
economy of any country. Nations are working to develop this sector, receiving modern and
developed techniques. So, this sector can be a carrier or a receiver of modern technologies.
The cost of technology transfer between the international companies that sponsor this
sector is a matter of great importance, especially since different factors affect the need for
this advanced technology. The cost of technology transfer in construction is related to
multiple factors presented by Knowledge, equipment, plant, hardware and software. The
lack of distinguishing and evaluating the direct and indirect costs in the construction sector
during technology transfer may lead to infractions in the company's budget. This manuscript
aims to investigate the direct and indirect costs of transferring technology and the major
factors constrained by this process. This work adopted a theoretical study and investigated
the opinions of experts and engineers (by questionnaire) working in different construction
sites. This Manuscript showed that the largest weight of the cost for both modern equipment
and counsulant/designers is a direct cost and indirect cost, respectively, for transferring
technology in the construction sector.
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1. INTRODUCTION

The total cost of construction in normal circumstances is expected to be the sum of the
following expenses: Materials, Labor, Site Overheads, Equipment/Plant, Head office Cost,
and Profit, but in many parts of the world, particularly in Nigeria, there are other costs to be
allowed for (Eshofonie, 2008). The success in time performance depends on the choice of
construction method management of construction resources (Meeampol and Ogunlan,
2006; Al-Ageeli and Al-Zobaee, 2016) have considered that one of the reasons for the
failure of projects in Iraq is the increase in cost, in addition to the presence of several factors
that contribute to the project’s failure, such as the poor financial efficiency of the employer,
the contractor’s low budget, and the lack of good resources, and among these resources is
the presence of inferior equipment. All of these factors contribute to projects faltering.

Cost determination is a fundamental process for every project. It can be defined as
calculating the quantities of materials, labor and equipment expected to be used to complete
the construction project within specific specifications and calculating the project cost based
on that (Altaie and Saco, 2009). It's important to identify all factors that will contribute to
the project cost, examine the factors' importance and develop a cost-predictive model
(Ganiyu and Zubairu, 2010)
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The selection and use of equipment in any project should be an integral part of the overall
project plan. The modernity and number of equipment required on any project depends on
the nature and size of the project and greatly affects the overall construction cost. (Memon,
Rahman etal., 2011)

Although the construction industry appears to be a traditional industry with repetitive
aspects, the implementation method is almost the same in one country. For various types of
projects (Nystrom, 2019), the practical experience has proven the need to update the
techniques adopted in its implementation, and that is the desire of the parties involved in
obtaining the required quality, which is implemented with the latest, easiest and simplest
methods, obtaining the final product in the fastest time and at the lowest cost. Developing
countries have engaged in international technology transfer (ITT) to narrow the technology
gaps between them and developed countries. These efforts take many forms. Projects are
widely used as short-term means of transferring technology across borders and between
companies. International development projects have been used for some time. Long by
development agencies and multilateral and bilateral agencies to provide infrastructure
needs and transfer technology to developing countries. Therefore, contracts are usually
awarded to foreign companies on the condition that they transfer new technology to local
companies (Oti-Sarpong and Leiringer, 2021).

Itis an interesting finding, considering that Technology Transfer in any industry is a strategic
and managerial decision to improve competitive advantage and, thus, profits, (Eden et al.,
1997; Love and Irani, 2001).

2. BUDGET OF PROJECT

The budget estimates can be defined by the project system and structures, flowcharts,
diagrams, equipment specifications, major equipment and material price information from
vendors, special site considerations, labor availability and management, current material
and labor escalation trends, and regulatory requirements. (Potts and Ankrah, 2014).

The Actual Cost (AC), also known as the Actual Cost of Work Performed (ACWP), is the actual
cost incurred to accomplish the activity in a specific time frame. Everything budgeted in
Planned Value (PV) and Earned Value (EV) should match the actual cost (e.g., all labor,
materials, construction equipment, and indirect costs) (Potts and Ankrah 2008). Cost
needs to be managed; this involves managing the consumption of all resources, including
people and material, not just money. (Turner, 2009) The estimating cost process involves
estimating the costs of each activity in the project (Chou, 2011). Costs include human and
physical resources (FME, 2014).

3. DIRECT AND INDIRECT COSTS

The traditional performance metrics regarding time, cost, and quality are related to project
management success. (Radujkovi¢ and Sjekavica, 2017). Technology in construction is
defined as the combination of materials and equipment resources, construction-applied
resources, construction processes, and project requirements and constraints. Materials and
equipment, construction-applied resources (like information and skills), and construction
equipment are all examples of construction resources.

Some expenses are easily recognized in relation to a specific item or product, such as labor
or material costs; these prices are referred to as direct costs. (Warsame, 2006)
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The direct costs can be consistently linked to work on a specific project (labor, materials, and
other direct expenditures). (the Adaptation, 2006)

The sum of the direct costs represents the total cost of any project. These are represented by
the costs of manpower, materials, equipment...etc. That has an important role in production,
while the indirect costs are generally represented by the expenses of supervision,
administration, and consulting (Azeez and AlSaffar 2014).

The tangible expenses related to machinery, suppliers, and subcontractors. The true cost of
the equipment, subcontracts, etc. are some examples, are also known as direct costs.

While the indirect costs are connected to additional necessities required to finish the work,
these fees may include design, pre-operating costs, construction and construction
management, general expenses and conditions, and permissions (Timothy Blackburn,
2020).

A project's indirect and maintenance expenses and its direct costs of operations will be
impacted by the use of alternative construction materials (Kazaz et al., 2016). Regarding
other equipment costs, such as on-site transportation, dismantling, installation and off-site
transportation, it should separate these costs from operating expenses and add them to the
project's indirect costs (Al-Dairi, 2011). The other classification of direct and indirect costs
is as follows (Husain et al., 2018).

Direct costs: These are the costs that can be charged to the specific activities of the project
and include (urban land costs, road construction costs, technical services costs, and
housing unit construction costs)

Indirect costs: These cannot be attributed to the project’s specific activities (professional
costs - consulting fees, cost planning design, insurance, design modifications, and
engineering management costs).

4. COST OF TRANSFERRING EQUIPMENT AND PLANT

Micro, small, and medium-sized enterprises (SMEs) require a constant flow of new
technology. Still, they cannot develop their technologies or knowledge due to their size and
numerous resource constraints, including a lack of skilled labor. As a result, they turn to
technology transfer (TT) as an economic strategy (Khabiri et al.,, 2012). As a result,
consideration must be given to the availability of skilled employees needed for project
execution, which cannot be provided internally regarding technology and know-how needs
(Sunke, 2008).

Other challenges that may face cost analysts are the impact of technological changes on the
rate of changing or updating building components and equipment and making long-term
cost forecasts on minimal information (Boussabaine, 2013).

5. PIVOTS AND CHARACTERISTICS FOR TECHNOLOGY TRANSFER IN CONSTRUCTION

The components of Technology Transfer include three types: the hardware represented by
equipment, plant, capital goods, product design, etc. The other two components are know-
how and know-why (Rezouki and Muhsin 2015).

To understand Technology Transfer in construction, it should study the major barriers
preventing construction organizations from investing in information technology, including
uncertainty about defining and measuring the benefits associated with the construction
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applications. The difficulties in determining the benefits associated with improving the
availability of information and decision-making prevent the effective analysis of IT
costs/benefits. (FLANAGAN and MARSH, 2000)

a- Technology transfer is used in three different contexts. They are the building, consulting,
and related industries. (Bakar, 2004)

b- Many developing countries depend on developed countries regarding materials,
technology, plants, equipment, and human skills. (Mselle, 2014)

c- Decisions regarding the purchase of technology (Strom, 2017)

i. What resources are at your disposal to support the purchase, adoption, and upkeep of
technology?

ii. In general, how does your agency pick what technology to acquire? Who makes the
decisions in that process?

iii. Does your organization have any employees or a team in charge of purchasing and/or
implementing technology?

6. DATA COLLECTION AND INFORMATION (DISCUSSION OF RESULTS)

To figure out the degree and the impact of the cost on the technology transfer, this research
aims to study this influence on the transferred technology and the factors that affected this
process. A questionnaire was prepared and distributed to personnel with good skills and
knowledge who were transferring technology in one way or another.

A total of (105) questionnaires were distributed, and received (97) questionnaires and
excluded (16) of them related to a lack of responses and seemed not satisfactory. So, the
vailed questionnaires were (81). The information and Data were collected from personnel
and experts with multiple years of experience. Fig. 1 below shows the percentages of
cumulative years of experience for each respondent. Information was collected about the
tasks and responsibilities entrusted to any respondents to know their jobs. The assessment
of the cost of technology transfer by specialists or experts working in the construction sector
can be related to the nature of work that each of them performs, and it can be different and
varied for each job. The total cost of technology transfer may be combined for each stage of
the construction project implementation.

M 1-5 years
M 5-10 years
M 10-15 years
M 15-20 years
More than 20 years

Work experience
years

Figure 1. Numbers of experiences years for the respondents
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Table 1 shows the tasks, duties, and functions the respondents perform in the organization
to which they belong. The job that the person performs and can assign the technology
transfer process as a technical, administrative or financial evaluation.

Table 1. The Field of Work Experience

Frequency | Percent | Valid % | Cumulative %
Implementation of projects 2 2.5 2.5 2.5
Quality - Assessing the Quality of Work 3 3.7 3.7 6.2
Execution
Checking - Tests and Follow-up 4 4.9 4.9 11.1
Preparing contracting documents and 6 7.4 7.4 18.5
making contracts
= | Estimation and Specifications - in 7 8.6 8.6 27.2
S | Projects
Supervising the Implementation of 13 16.0 16.0 43.2
Projects
Supervision and Implementation of 20 24.7 24.7 67.9
Projects
Providing Consultants and Designs 26 32.1 32.1 100.0
Total 81 100.0 | 100.0

Funding plays a significant role in supporting the transfer of modern technology, and it has
ratios ranging (76) between a very strong effect role and an influential role. This refers to no

modern technology without cost, while only 5 responses trend to the medium degree of
effect. Fig. 2 reflects these results.
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Figure 2. Impact degree of availability funds on the acquisition of modern technology
transfer
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Table 2 shows the level of support for the transfer of modern technology to Irag. 39.50 of the
respondents indicated that the transfer of modern technology has not yet taken place. The same
percentage of respondents confirmed that the financial allocation was behind this failure and was
not at the required level. This percentage demonstrates the importance of financial allocations in
supporting the transfer of modern technology. There are other reasons behind the lacking or
weakness for transferring modern technology transfer.

Table 2. Level of Supporting the Technology Transfer

Description of supporting the transferring the technology Responses %
Technology has not been effectively transferred to the construction 39.50
sector

Financial allocations for importing modern technologies are insufficient / 39.50

or there is nothing in the financial disciplines that is directed toward
importing technology

Imported technology needs abnormal capabilities and is not available to 8.64
carry out the transfer of the technology

The lack of clarity in the classification between the acquisition of modern 6.17
technology and the technology available in the construction market

The approved techniques are advanced and modern, and there is no need 6.17

to import foreign technologies

6.1 Effect of Components of Direct Cost in the Construction Sector on Technology
Transfer

The questionnaire presented some types of these costs to verify their impact on the total cost
of technology transfer. The responses in Table 3 below showed that the cost of preparing
the site on which the project will be built in all its details got the highest percentage, as the
cost of starting the project and obtaining the appropriate site. Preparing the rest of the
logistical support requirements for establishing the project is important through this stage.

Table 3. Types of Direct Cost Related to Technology Transfer

No. Description of Direct Cost Types Ratio %
1  Cost of constructing the physical structure/site of the project 45.67
2 The cost of raw materials and/or manufactured materials included in the 24.69
proiect activities' completion.

3 The cost of the machinery and equipment used to complete the project 14.81
activitv (s)

4  The cost of manpower/operators and craftsmen in the project 4.93

5 The cost of the work and wages of periodic/sudden maintenance (repairs) 4.93
for the breakdown and stopping of machines

6  The cost of the works supporting the completion of the project activity(s) 2.46
The cost of periodic/sudden maintenance (spare parts) for the breakdown 2.46

and downtime of proiect machines
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The beginning of the project, often gives a futuristic picture of the success of the project.
The maintenance cost has got a low percentage, because the construction project may be
needs this process few years after its completion. The need for foreign expertise will be
necessary at the beginning of the implemented project.

6.2 The Indirect Cost

Indirect costs have a significant role in the overall costs of technology transfer. Table 4.
shows the percentages of indirect cost, and the research indicated (10) types of indirect cost
during the implementation of the project, as it was found that the salaries and wages of
consultants and designers were more than the other types of indirect costs .

The second indirect cost category is represented by the cost of Wages/cost of transporting modern
machinery/equipment and technologies from the country of origin to the desired location.

The other types of indirect costs are listed in the same table and sorted in descending order
according to the percentage ratios by respondents.

Table 4. Types of indirect cost affecting technology transfer

No. Description of Direct Cost Types Ratio %
Wages/salaries of consultants - designers 34.56
? Wages/cost of transporting modern machinery/equipment and 13.58
technologies from the country of origin to the desired location
3 | Logistic support expenses (communication - fuel - electricity - water) 1111
4 | Fees, taxes and interest for the works carried out 8.64
5 | Wages/salaries of administrators (administration, accounting and legal) 7.4
6 | Logistics support expenses (office equipment - furniture) 7.4
7 | Other administrative services expenses 6.17
3 Fees/costs of negotiation and contracting between the parties to the 4.9
transfer of technology
Fees/cost of technology transfer Delegating/travelling experts and 3.7

9 | getting acquainted with the techniques and modern methods adopted in
carrying out the works
Fees/cost of technology transfer Delegating/travelling experts and 2.46
10 | getting acquainted with the techniques and modern methods adopted in
carrying out the works

11 | Average 7.481481
12 | Standard Deviation 7.994649
13 | T-TEST 2.230659

6.3 The Accuracy of the Direct / Indirect Cost Estimation Process for the Project
Activity

To check the accuracy level for calculating the direct/indirect cost amount for each project
activity. Fig. 3 indicates that the level of very accurate with a ratio equivalent to 27.16 %,
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and the level of accuracy is 55.55%; these rates refer to the importance of distinguishing
between the direct and indirect costs and the necessity for calculating them. The above
ratios although explain the importance of the accuracy, but the level of high accuracy is less
than of the required range, and it should be has high percentage ratio.

70%

60% 55.55%
50%

40%

30% 27.16%

0,
20% 12.34%

10% . 4.93%
0% I
Very accurate Accurate (80-60) Medium accuracy Inaccurate (50-

(100-80) % % (60-50%) 40) %
THE ACCURACY LEVEL

Percentage of RESPONSES

Figure 3. The level of accuracy for calculations of the direct and indirect cost

6.4 The Percentage Degree or Weight of the Direct Cost in Technology Transfer

This question focuses on the weight of the direct cost and the percentage ratio for this cost.
Fig. 4 shows that 51 of 81 respondents describe the weight of direct cost as more than 70%
of technology transfer cost.

25

20

15

10

The Number of Respondents

100% -90% 89%-80% 79%-70% 69%-60% 59%-50% less than
Percentage Ratio for Weight of this Cost 50%

Figure 4. The percentage ratio of weights of the direct cost

6.5The Percentage Degree or Weight of the Indirect Cost in Technology Transfer
Although the indirect cost has a significant weight and is important for technology transfer,
the respondents, as shown in Fig. 5 described that the indirect cost has a weight less than
the direct cost
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35
30

25

?iiliﬁi

100% - 89%-80 79%- 69%-60 59%-50 lessthan
90% % 70% % % 50%
Percentage Ratio for Weight of This Cost

o

Number of Respondents
(6]

Figure 5. The Percentage Ratio of Weights of the Indirect Cost

6.6 The Technology Transfer

Fig. 6 shows that respondents have agreed with a high percentage (93%), that investment
projects are an important means for transferring expertise and modern technology between

multinational companies.

Investment / Non Investment projects
supporting technology transfer

B [nvestment projects

B Non-investment projects

Figure 6. The Nature of projects in which technology transfer can occur

The cost of the investment projects may be more than others, but technical and economic
benefits will appear after the completion of these projects.
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6.7 The Expected Costs (Direct Costs)

The expected costs that appear in the technology transfer are many. Table 5 shows that the
most important direct cost included in the technology transfer process is the cost of the
machinery and equipment, which has a percentage rate of 42%. This machinery will be used
in the implementation of the project.

Table 5. Types of direct cost appeared during the technology transferring

Types of direct cost Responses %
The cost of the (imported) machinery and equipment that will be used in 41.97
the implementation
The high cost of raw materials and manufactured materials (imported) 23.45
The cost of the implementation technology, which may not be known to 18.51
the implementers or technicians in the country importing the technology
The cost of the manpower that will carry out the implementation process 9.87
may be related to those imported materials, devices and machines
The cost of transporting those materials and manufactured materials from 6.17

the origin to the importing country

6.8 The Proposals and Procedures for Supporting the Technology Transfer

To encourage the technology transfer and development process, the responses, according to
percentages, are shown in Table 6.

Table 6. Procedures for Supporting the Technology Transfer

The suggested Procedures for supporting the technology transfer Responses %

Conducting economic and technical studies to compare the types of 28.39
modern technology available for the project to be established

Establishing investment projects, especially (industrial or service), 25.92
whose cost can be recovered within a not-long time

Involving competencies and practical cadres with high experience in 19.75
negotiating and contracting to obtain advanced technology

Involve competencies and practical cadres with high experience in 13.58

supervising and executing projects to reduce the time and cost spent to
complete them

Conducting research, scientific tests and investigations to test imported 11.11
technology and its applicability, and to choose the most suitable one

Holding training courses and workshops that deal with modern 1.23
technology and methods of acquiring and transferring it

Average 4.432099
Standard Deviation 0.155059
T-TEST 54.10136
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7. CONCLUSIONS

This work, although it is done in Iraq, and the responses of companies' personnel were
collected because many of them were working in multinational companies, so it provides
some (non-private) conclusions according to the field study. On the other hand, the
conclusions of this paper can be applied to countries that have the same political situations
or circumstances:

i- The technology transfers to be successful need continually fund and have to determine
enough special budget during and till to complete the technology transfer process. The cost
of imported technology should be classified accurately into direct and indirect costs. (76%)
of respondents have ensured that the funding has a strong effect on the acquisition of
modern Technology Transfer to the construction sector.

ii- The amount of direct cost is often more than the indirect cost. The need to the represented
items of the direct cost (preparing or establishing the work site, equipment, plant, labor,
materials, and others), is the major reason beyond of cost increase.

iii- According to this study, the direct cost ratio was concentrated in the cost of imported
machinery to implement the project and related to the negotiation procedures, contracts or
conditions considerations between parties, inspection and test requirements, and the cost of
transporting equipment from the manufacturer state to the receiver country.

iv-This paper concentrates on the Wages /salaries of consultants-designers and refers to
having a significant weight than others. It has the second priority of indirect cost, which is a
normal state of indirect cost because their wages/salaries fall under the imported skill and
knowledge cost.

8. ACKNOWLEDGMENT

This work is a partial attempt to improve the technology transfer and support it by focusing
on their different costs, especially in the construction sector in Iraq. Thanks to respondents
in various construction organizations (both public and private) for supporting this work
through ideas and opinions.

REFERENCES

Al-Ageeli, H.K,, and Al-Zobaee, A.S.]., 2016. The most influential factor on the stumble and failure of
the governmental projects. Journal of Engineering, 22 (2), pp-93-110.D0i:10.31026/j.eng.2016.02.07

Al-Dairi, A.A., 2011. The impact of poor planning on the delay in the implementation of construction
projects (Study of project management and construction companies sample opinions). Doctorate
thesis, pp. 84-85.

Altaie, M.R,, and Zuhair, M.S., 2009. Cost management and planning in construction projects. Journal
of Engineering, 15(4), pp. 785-799.

Azeez, M.N,, AlSaffar, A., 2014. Construction time - cost optimization modeling using ant colony
optimization. Journal of Engineering, 20(1), pp- 114-131. D0i:10.31026/j.eng.2014.01.09

Bakar, A.H.A., 2004. Factors affecting technology transfer to indigenous construction companies in
developing countries-a Malaysian experience. Ph.D theses, Bartlett School of Architecture and
Planning, University College London (United Kingdom).

198


https://doi.org/10.31026/j.eng.2016.02.07
https://doi.org/10.31026/j.eng.2014.01.09

Volume 29 Number 12 December 2023 Journal of Engineering

Boussabaine, A., 2013. Cost planning of PFI and PPP building projects. Routledge, Taylor and Francis
Group.

Chou, ].S., 2011. Cost simulation in an item-based project involving construction engineering and
management. International Journal of Project Management, 29(6), pp. 706-717.
D0i:10.1016/j.ijproman.2010.07.010

Eden, L., Levitas, E., and Martinez, R.J.,, 1997. The production, transfer and spillover of technology:
comparing large and small multinationals as technology producers. Small Business Economics, 9, pp.
53-66.D0i:10.1023/A:1007955832161

Eshofonie, F.P., 2008. Factors affecting cost of construction in Nigeria. M.Sc. thesis, University of Lagos,
Akoka.

Flanagan, R., and Marsh, L., 2000. Measuring the costs and benefits of information technology in
construction. Engineering, Construction and Architectural Management, 7(4), pp. 423-435.
Do0i:10.1108/eb021164

FME, T. 2014. Project cost management. Project Skills, www.free-management-ebooks.com: 43.

Ganiyu, B., and 1. Zubairu 2010. Project cost prediction model using principal component regression
for public building projects in Nigeria. Journal of Building Performance 1(1).

Husain, S.A., Alkindi, S.K., and Alwan, K.H., 2018. Efficient cost management in the housing
project. Journal of Engineering, 24(1), pp. 1-21. D0i:10.31026/j.eng.2018.01.17

Kazaz, A, Ulubeyli, S., Er, B, and Acikara, T., 2016. Construction materials-based methodology for
time-cost-quality ~ trade-off = problems.  Procedia  engineering, 164, pp. 35-41
D0i:10.1016/j.proeng.2016.11.589

Khabiri, N,, S. Rast and A. A. Senin 2012. Identifying main influential elements in technology transfer
process: A conceptual model. Procedia-Social and Behavioral Sciences, (40), pp. 417-423.
D0i:10.1016/j.sbspro.2012.03.209

Lopes, J. 2012. Construction in the economy and its role in socio-economic development. New
perspectives on construction in developing countries. Taylor and Francis Group Routledge. pp. 40-
71.

Love, P.E., and Irani, Z., 2001. Evaluation of IT costs in construction. Automation in Construction
10(6): pp. 649-658. D0i:10.1016/S0926-5805(01)00058-9

Meeampol, S. and S. Ogunlan 2006. Factors affecting cost and time performance on highway
construction projects: evidence from Thailand. Journal of Financial Management of property and
Construction, 11(1), pp.3-20.

Meeampol, S., and Ogunlan, S., 2006. Factors affecting cost and time performance on highway
construction projects: evidence from Thailand. Journal of Financial Management of Property and

Construction, 11(1), pp. 3-20. D0i:10.1108/13664380680001076

Memon, A. H,, [. A. Rahman, A. A. Aziz, K. V. Ravish and N. M. Hanas 2011. Identifying construction
resource factors affecting construction cost: Case of Johor. Malaysian

199


https://doi.org/10.1016/j.ijproman.2010.07.010
https://doi.org/10.1108/eb021164
https://doi.org/10.31026/j.eng.2018.01.17
https://doi.org/10.1016/j.proeng.2016.11.589
https://doi.org/10.1016/j.sbspro.2012.03.209
https://doi.org/10.1016/S0926-5805(01)00058-9
https://doi.org/10.1108/13664380680001076

Volume 29 Number 12 December 2023 Journal of Engineering

Memon, A.H., 2011. Identifying construction resource factors affecting construction cost: Case of
Johor. Malaysian Technical Universities International Conference on Engineering & Technology
(MUICET 2011).

Mselle, J. 2014. An evaluation of enabling factors for technology transfer in Tanzania construction
industry. International Journal of Construction Engineering and Management 3(3).pp.99-104.

Mselle, J. 2014. An evaluation of enabling factors for technology transfer in Tanzania construction
industry. International Journal of Construction Engineering and Management, 3(3), pp. 99-104.

Nystrom, J., 2019. Updating and cleaning out: the make or buy decision in construction revisited. 10th
Nordic Conference on Construction Economics and Organization, Emerald Publishing Limited.

Oti-Sarpong, K., and R, Leiringer 2021. International technology transfer through projects: A social
construction of technology perspective. International Journal of Project Management, 39(8), pp. 902-
914.Do0i:10.1016/j.ijproman.2021.08.004

Potts, K., and N. Ankrah 2014. Construction cost management: learning from case studies. Routledge,
Taylor and Francis Group.

Radujkovi¢, M., and Sjekavica, M., 2017. Project management success factors. Procedia engineering
,196: 607-615.D0i:10.1016/j.proeng.2017.08.048

Rezouki, S.E., and Muhsen, L.F.,, 2015. The Role of Transition of Workforce between Companies in
Transferring Technology. Journal of Engineering, 21(12), pp. 63-82. D0i:10.31026/j.eng.2015.12.05

Skitmore, R.M., and Ng, S.T., 2003. Forecast models for actual construction time and cost. Building
and Environment, 38(8), pp. 1075-1083. D0i:10.1016/S0360-1323(03)00067-2

Strom, K., 2017. Research on the impact of technology on policing strategy in the 21st century. Final
report. Washington, DC: US Department of Justice.

Sunke, D.K.N., 2008. Planning of construction projects: a managerial approach. Ph.D theses,
Department of Civil Engineering, the University of Siegen.

Technical Universities International Conference on Engineering & Technology MUIiCET 2011.

Timothy D. Blackburn, M., PE., 2020. Cost estimating and tricks of the trade - a practical approach.
www.PDHonline.com

Turner, J.R., 2009. Handbook of project-based management: Leading strategic change in organizations.
McGraw-Hill Education.

UNFCCC, 2006. A guidebook on preparing technology transfer projects for financing. Climate Change
Secretariat (UNFCCC) Bonn, Germany, Philip LaRocco, Maria Salinas: 127.

Warsame, A., 2006. Supplier structure and housing construction costs. The Annual Report of Royal
Institute of Technology, Stockholm. Report 5: 73.

Wells, ], 1984. The construction industry in the context of development: a new. Habitat International,
8(3-4), pp.9-28.D0i:10.1016/0197-3975(84)90040

200


https://doi.org/10.1016/j.ijproman.2021.08.004
https://doi.org/10.1016/j.proeng.2017.08.048
https://doi.org/10.31026/j.eng.2015.12.05
https://doi.org/10.1016/S0360-1323(03)00067-2
file:///C:/Users/ALSAMIR/Downloads/www.PDHonline.com
https://www.sciencedirect.com/journal/habitat-international
https://www.sciencedirect.com/journal/habitat-international/vol/8/issue/3
https://doi.org/10.1016/0197-3975(84)90040-7

