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Abstract

The advanced technology transfer become importance because of the various countries
and company’s requirement to technology transfer in recent years and is paid attention by
many academics so that many companies aim to transfer advanced technology to increase
their productivity and on the other hand to tackle their technologic weak and faults. The
identification of influencing factors on the advanced technology transfer is very
important highly. The aim of current research is to identify the factors influencing on
advanced technology transfer. For achieving to this goal, several studies have been done
and the gap is identified. For identification of factors influencing on the advanced
technology transfer the content analysis and Delphi is used the using content analysis the
factors are extracted. Then they are screened using Delphi. Finally, 18 influencing factors
are identified.

Keywords: Advanced technology, transfer-informal, transfer-qualitative, Delphi
methodology

1. Introduction
Technology transfer always can be done formally and some conditions cause that technology
transfer should be done informally. It is the focus of our research the identification of technology
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transfer model informally due to uncertainty in macro level is considered as a requirement and
for this research current research is conducted in order to identify such models.

Technology transfer is an active process in which technology is transferred between two entities.
The entities can be two companies, organizations or countries. Technology transfer is an
objective oriented intentional interaction among two or more social entities in which the
technology knowledge resource is fixed or can be increased during transferring one or more
technology components (Delshad et al. 2024). Thus transfer or acquisition of technology is
considered as a process based objective interaction among two or more entities that its goal is to
increase technology or knowledge. Despite the fact that technology transfer is discussed very
serious but the literature provides some research or focus on special aspects of technology
transfer or acquisition and few of them provide a comprehensive framework and refer to major
parameters in designing and implementation of a knowledge and technology transfer activity
(Batistela et al, 2015; Ashoka & Keihani. 2020).

In context of global and variable market competition, tracking the external technologies as key
activity for enterprises are considered. So far researchers indicate that international technology
transfer have positive effects on the enterprises innovation including external direct investment,
strategic union, research and development cooperation, developing and licensing (Iraj et al. 2024;
Salahi et al. 2023).

While many countries tries in the frontier of innovation and creativity but developing countries
hope to adopt the advanced countries technological advancement and heritage from them. So the
developing countries can enhance their technological competitiveness based on current
knowledge from advanced countries (Noh et al, 2019; Mahdavimanshadi et al. 2024).

Apart from technology transfer among countries, it is true about organizations and among the
various organizations, because of competition pressure, geographical disperse and reduction of
lifecycle of products the organizations are asked to combine their internal and external
knowledge in the process of development and research in order to gain to benefits from
interaction among research and development activities internally or externally. Among strategies
that can be adopted by enterprises in order to reinforce their internal research and development
activities with external knowledge participation in markets for technologies are attracted by
researchers and managers (Ardito et al, 2017; Mehrani et al. 2019; Akhlaghpour et al. 2023).
Technology transfer is considered as active process during which the technology is transferred
between 2 distinct entities. Technology transfer is not done always formally and the formal
channels are not always used some informal ways can be used for it. Reasons for using from
informal channels can include blockage of formal channels or difficulty in technology transfer
through formal channels that require the seeking technology entity to use from informal ways.
The example for blockage of formal paths can be economic sanction against a country or
company. It can be seen in current situation of our country.

Due to current situation of our country it is required that technology acquisition to be rethought
because of cruel sanction and blockages. Informal path can be replaced by formal path in current
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conditions. Thus we can say that formal technology acquisition can be considered in this
situation.
In current research based on above items we aim to identify the influencing factors on advanced
technology transfer. The current methodology is qualitative. In the researcher tries to answer the
question what are the influencing factors on advanced technology transfer?
Major goal:
Designing informal advance technology transfer model in process industry (LNG industry)
Major question:
How is Designing informal advanced technology transfer model in process industry (LNG
industry?
Minor questions

1- What are the elements of informal technology transfer model?

2- What is the characteristic of informal technology transfer model?

3- What are the elements of technology transfer model for process industry?

4- Which informal methods are most needed for process industry?

In this paper we aim to provide a new model for technology transfer through informal channels
and informal way that exclusively can be applicable in process industry. Due to few researches
about this field and ignorance of technology transfer informally the research try to bridge
research gaps.

2. Literature review

In this section it is tried to review the most similar researches with current research in the field of
technology transfer during the last years. Batistela et al. (2016) aim to provide a strong theory
base that contribute to identify cirtical factors for transferring and acquisition of knowledge and
technology, khan et al. (2017) tries to identify technology transfer barriers based on existed
literature. Ardito et al. (2017) explore the relationship between the way of research and
development activities organization and continuous technology acquisition. Novix et al(2017)
tries to solve the innovation system problems in Latvia. Authors choose the model of technology
transfer, knowledge and innovation as a bridge between market and knowledge. Helikovich
(2017) analyze the major factors on evolution of transfer and acquisition technology models and
its comparison. Aim of mikonen et al. (2017) is to answer to following questions. How software
engineering research with high quality can be executed in cooperative situation swiftly? How the
timely trade feedback for continuous improvement of volunteer solution can be achieved?

Gonzales (2018) provide a systematic review about manufacturing technology in cooperation of
industry and university. Shaffer et al (2018) study the interaction between formal and informal
channels of transfer and acquisition for technology and knowledge between industry and
university. Fartash et al (2018) aim to analyze the relationship between organization
performance, organization innovation and technology acquisition. Noh et al. (2019) aim to
explore to use from international technology acquisitions strategies among developing countries.
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Guerero and Orbano (2019) aim to improve perception about policy, managerial and theory
concepts of technology transfer effectiveness about entrepreneurship innovation.

Aim of pinto et al (2019) is to analyze relationship between innovation, transfer and acquisitions
of technology and knowledge and management of green supply chain. Howang et al (2019) focus
on perspective of multiple participators, relationship of transfer and acquisition of technology
and a multi criteria decision making model including analytical network process and Dematel.
Dasilva et al (2019) aim to descriptive and analyze technology acquisition process. Link et al
(2019) provide a experimental evidence about factors determining 3 kinds of informal
technology transfer by university members. Ositalo and lavika (2021) explore the technology
transfer in construction industry. Liu and Meng(2021) consider production based on technology
transfer.

Sotopo et al. (2022) develop the model of performance efficiency measurement model in order to
accelerate technology trade in universities. Hafiz et al. (2023) explore the attractive capacity on
effectiveness of technology transfer through organizational innovation. Mohammad Nasir et al
(2023) examine technology transfer for construction of local floating bridge. Ashar et al. (2023)
aim to technology and knowledge through publications, patents and standards and explore the
hydrogen technological innovation system.

3. Methodology
Current research is survey from data collection method and is applicable from the goal view
since results can be used in the various organization. Research is qualitative. For data collection
2 methods of library and survey is used, data collection tools include following items;

1- Interview with experts for determination of primary factors and variables of advance

technology transfer
2- Delphi questionnaire for screening factors from interview and determination of new
variables

Validity of above tools is explore by content validity and is confirmed by 10 experts. For
reliability of questionnaire Cronbach alpha method can be used
Population include following items

1- Experts

2- Experienced managers

3- Engineering units of experience experts

4- Knowledge based companies that are active in this field
Among experts, some professors that are intellectual in the field of technology transfer are
prioritized. Experienced managers are persons who are active in the field of process industry like
oil and gas and petrochemical. Knowledge based companies in the researches are ones that their
register time is passed by one year and are active in the field of process industry. The
engineering units include experts in the field of process industry that are active minimum 5
years. Sampling method is availability. In other word the sampling random method is not used
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and the experts that are ready to answer interview questions are selected as sample. Analysis is
used by 2 content analysis and Delphi that Delphi complete content analysis method and can be
led to delete and screen extracted factors from content analysis.

4. Finding analysis
In this section the first stage of reach identifying influencing factors on advanced technology
transfer is proposed. In this section that is qualitative step of work the interview with experts is
used since there is less background about technology transfer and whenever the background is
weak and the literature review is not a good way to achieve a model, so the experts’ opinion
should be used. The interview text is provided firstly and then extraction context is determined as
factors.

Table 1. Factors extraction using experts opinions

NO Extracted context Interview text

As you know LNG technology is owned by few companies like shell, Phillips
and linde that some of them like shell want give technology unless they
participate in a project. Technology customers of phillips company also should
give rigorous commitment for not closure of technical details and they should use
Using from  [from EPC participators of phillips for doing their project. Iran because of several
1 globalization [sanctions can not be put in the framework of technology owners expectation thus
capacity transfer of technology is difficult. Of Couse no tendency of other countries
owning LNG equipment in order to enter new competitor to LNG market and
latent lobbies for not helping to iran can be thoughtful. Totally I think if the
capacity of international and global relationships are increased the better
condition for technology transfer in LNG can be expected

Dispatching Dispatching young and motivated forces to advance countries in order to
2 human force to | experience about the various fields of industry and using from their knowledge
abroad and experience can be contribute to improve the current condition of industry
Inside . - o . o .
oraanization Inside organizational motivation increasing for all personnel of oil ministry with
3 g . increasing wages and enhancement of welfare level can recover the lost
motivation A .
. . motivation of work for forces highly
increasing

Due to presence of active forces and experience engineers in oil ministry
Valuation on | unfortunately since of wrong policies of past government , the young forces are
4 youth for scientifignot valued yet and most of managerial tenures are occupied by aged persons and
development no youth is not selected as manager. By replacing aged managers with young
ones their talent can be prospered

5 Export ap_proach The most important application of LNG industry is for export that there is no
adoption thought for its export in iran. Of course due to the fact that export by pipeline is

67




NO

Extracted context

Interview text

more reasonable the value of export gas should be calculated

Unfortunately, almost in our country the novel phenomenon is not treated
appropriately and is resisted. Although it seems there is no surplus gas for exports
and there is no usage inside country but Islamic republic of iran as first or second
gas storage and by accessing to free see should achieve to gas technology since
swap can export Turkmenistan gas of course if it has gas surplus can export its
gas too

Using from

efficient managers

Unfortunately, in gas industry we have not had efficient managers and one of the
reason of not transferring technology is this fact. In my idea approaching to
young and efficient managers and experienced one can contribute to improve
technology transfer process in LNG industry

Using from
startups and
university
capacities

For achieving to technology a technical committee in this field in oil ministry
should be created to help universities and startups in this field of course as you
know LNG iran project is created already and currently is active but it is not
certain whether there is a plan for creation of native e technology in iran or not

Conference and
meetings

In my idea conference and meeting can be useful in achievement of informal
technology since the meeting usually can be influencing in technology transfer
indirectly

International
Exhibitions and
presence in them

International exhibitions in the industry field indicate that some total plans about
industrial products can be achieved and the 40 years background of international
exhibitions indicate that although such exhibitions wont led to technology
acquisition but can pave way. Of course it should be noted that exhibitions can
not be effective inside country and it Is better to internalize presence in
international exhibitions

10

Publications and
books

Publications like articles and books can be effective like exhibitions and
conferences both using and its publication by experts is effective in technology
transfer

11

Internship terms

inside and outsid
country

nternship terms that is done in many fields is effective in technology transfer and
Is categorized in the field of educational activities. Of course internship terms
both inside and outside country can be executable and is different with
dispatching force to abroad. In inside internship internal forces under technology
owned companies perform their internship activity

e

12

Purchasing and
importing

The subject that should not be ignored in informal technology transfer is to
purchase and import equipment in process industry. Due to complexities of such

industry, using from manufacturing equipment can be useful in this industry and
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NO

Extracted context

Interview text

equipment thus one of the method for achieving to technology is to import equipment. Of
course in sanction conditions the work is difficult and it is hoped that by removal
of sanctions the path can become open
Visiting from production centers and familiarity with the way of process products
Visiting from c_an be a step toward ?nformal technology tran§fer sinc_:e natural techr?ology ow_ner
- . __|is not aware from this goal. Of course the main note is that the relationship with
13 similar production o .
centers country that is \-/ISI'[eC-I should be so that the country allow to visit or §hape and
nature of relationships should be so that accomplishment of such visit to be
possible.
Often in international contracts there is a possibility that an investor company is
Requiring external able to train internal forces. Of course it is fact that it can not be accomplished
14 companies to train| and many companies that own technology withdraw from this. But there are
internal forces [some cases that level of cooperation is so high that external company provide the
education to internal forces.
Sharing _ In som_e case:*s there is possibility f(_)r sharing production espc_ecially whgnever
. international important agreements is contracted among multiple countries that
15 . produ.c tlon_ production information to be available for all members. this is one of the most
information with | . .
Consensus important method _of tec_hnology transfer in process mdgstry. of course we cannot
say that is an informal approach but can have informal nature.
One of the methods of informal technology transfer is to employ own persons in
Employing process technology owned companies but this is different with internship and
16 persons in have the nature of employment. In fact, internal force in this companies are
technology ownedemployed and act in the terms of contract and then transfer gained information to
companies country. The main note is that knowledge and job level of employed person
should be so high that can attraction information and then transfer it.
I spoke about dispatching forces and internship and employment but one of the
Offering study methods that should not be ignored is to offer scholarship in universities of
17 opportunities with| technology owned countries and education through universities not industry. In
scholarship to fact in countries in which there is a good relationship between industry and
experts university we can use from university instead of industry as the resource of
technology. Therefore one of the main approach is scholarship
2 side International cooperation with technology owned countries is a good
International method in this method production information sharing can not be done but
18 cooperation with |information is transfer from top to down meaning technology owned company to

technology owned
countries

technology demanded country. Its difference with information sharing is that in
information sharing all parties are benefited same but in this method just one
party is benefited and information is downloaded
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As we observe in table 1 based on interview with experts 18 factors are extracted

provided in table 2.

Table 2. Contexts from experts

. they are

Notations Extracted contexts
Cl Using from globalization capacity
Cc2 Dispatching forces to abroad
C3 Inside organizational motivation
C4 Valuation to young forces for scientific development
Cs5 Export approach adoption
Cé6 Using from efficient managers
Cc7 Using from start ups and universities capacities
C8 Exhibitions and conferences
C9 International exhibitions and presence in them
C10 Publications of articles and books
Cl1 Internship terms inside and outside country
Ci12 Equipment import and purchasing
Cl13 Visiting from similar production centers
Cl4 Requiring external companies to education internal forces
Ci15 Sharing production information with consensus
Cl6 Employing persons in technology owned companies
C17 Offering studies opportunities with scholarship to experts
Ci18 International cooperation with technology owned countries

In table 2 factors beside their notations is provided. But the main note is that above factors can
be revised. In order to revisiting factors Delphi technique is used. Delphi technique can confirm
extracted factors or delete additional factors. The steps of Delphi test is provided.
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In this section screening and revising factors comprising model are provided. Criteria for
deletion of factors in Delphi technique is that in 3 stages experts consensus on each factors to be
confirmed.

Table 3. Delphi technique step one
Factors A| B|] C| Dl E|F G| H | J | average

Using from globalization capacity 10| 6 6 | 3] 3|5 1| 5| 4] 2 4.5

Dispatching forces to abroad 10| 3 53 2|1 9| 2| 10| 5 5

Inside organizational motivation 9 3| 10| 2| 10| 6| 4| 2| 2| 5 53

Valuation to young forces for

9| 1| 9| 6| 7|8 9| 7| 9| 7| 72
scientific development

Export approach adoption 8 8 3| 8 4|7 5| 2| 10| 9 6.4

Using from efficient managers 10| 3| 10| 2| 2| 3| 10| 4| 7| 5 5.6

Using from start ups and universities

. 6| 3| 2| 3| 10| 3] 10 3| 6| 5 5.1
capacities

exhibition and conferences 4 6 2 8| 71 1] 9 8 71 10 6.2

International exhibitions and presence

) 1 1 9 6| 9| 4] 9 7 91| 10 6.5
in them

Publications of articles and books 7 2 4 4 6| 2| 4 6 8 6 49

Internship terms inside and outside
country

Equipment import and purchasing 8 9 9 3 8| 75 10 4| 9| 9 7.6

Visiting from similar production
centers

Requiring external companies to
education internal forces

Sharing production information with
consensus

Employing persons in technology | 10| 1| 6 [ 5| 12 5} 4} 9 7 5
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Factors A| B] C| Dl E G| H | J | average
owned companies
Offering studles_opportunltlesW|th 7 7 s | 2| s s| 2] 5| & 5.7
scholarship to experts
International cooperatlonv_\nth 9 9 4| sl 8 51 3! 10l 6 51
technology owned countries

As we see in above table 18 extracted factors is determined as object and is scored from each
expert and finally average is calculated. This work in step 2 of Delphi technique is repeated.
Table 4. Step 2 of Delphi test

factors Al Bl C| D| E| F| G| H| 1 average
Using from globalization capacity 10 5| 4| 1| 3] 5/ 1| 5| 3 3.8
Dispatching forces to abroad 9| 2| 5| 1| 1] 1 9| 1| 9 4.2
Inside organizational motivation 712 9] 2| 8] 5 3| 1| 1 4.3
Valuation to young forces for scientific 721 11 71 5| sl 8 sl 6| 7 5.9
development
Export approach adoption 6| 7| 2| 8| 3| 5| 5| 1| 10 5.6
Using from efficient managers 8| 1| 10| 2| 1| 3| 9| 2| 5 4.6
Using from start ups and universities capacities| 5| 3| 1| 1| 8| 1| 10| 1| 5 3.9
exhibitions and conferences 41 4| 2| 8| 5/ 1] 8] 6| 5 5.1
International exhibitions and presence in them 1| 1| 8| 5| 8| 4 9| 5| 7 5.7
Publications of articles and books 6| 1| 2| 2| 4] 1| 4| 6| 6 3.6
Internship terms inside and outside country 5/ 5 9] 2| 7, 1 7] 6] 0 4.3
Equipment import and purchasing 8| 8/ 9| 1| 8| 5| 10| 3| 7 6.6
Visiting from similar production centers 3| 4| 4| 8| 8| 1| 3| 4| 7 4.8
Requiring exte_rnal companies to education s 1l 3l 11 1l 71 2| 8| 3 33
internal forces
Sharing production information with consensus | 5| 1| 9| 8| 1| 1| 4| 9| 5 45
Employing persons in t_echnology owned ol 1| a4l al 1] 1| 4l 3| o 4
companies
Offering studies opportunities with scholarship to fp7p 61y 35 61 114 4.5
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factors A| B| C E|l F H| 1| J| average
experts

International cooperatlonv_\nthtechnologyowned 71 1l 4 6l 1 1l 8l 4 38
countries

After step 2 of Delphi technique, average for each factor is calculated that in table 5 variation

between then is indicated.

Table 5. Calculation of variation between step 1 and 2 averages

Factors Step one | Step two variatior
average average

Using from globalization capacity 4.5 3.8 0.7
Dispatching forces to abroad 5 4.2 0.8

Inside organizational motivation 5.3 4.3 1
Valuation to young forces for scientific development 7.2 5.9 13
Export approach adoption 6.4 5.6 0.8

Using from efficient managers 5.6 4.6 1
Using from startups and universities capacities 51 3.9 1.2
Exhibitions and conferences 6.2 5.1 11
International exhibitions and presence in them 6.5 5.7 0.8
Publications of articles and books 4.9 3.6 13
Internship terms inside and outside country 5 4.3 0.7

Equipment import and purchasing 7.6 6.6 1

Visiting from similar production centers 5.8 4.8 1
Requiring external companies to education internal forces 4.7 3.3 14
Sharing production information with consensus 4.9 4.5 0.4
Employing persons in technology owned companies 5 4.2 0.8
Offering studies opportunities with scholarship to experts 5.7 4.5 1.2
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t n tep tw . L.

Factors Stepone | - Step two variatior]
average average

International cooperation with technology owned countries 51 3.8 13

In table 5 average variation for 2 steps is calculated. As we see factors like visiting from similar
production, requiring external companies to educate internal forces, offering study opportunities
with scholarship to experts and international cooperation with technology owned companies are
exceeded from threshold of 0.9 and therefore we say that during 2 steps of Delphi technique
researcher consensus about such factors is not gained and thus the factors should be sent to third
step in order to more revising. But factors like sharing production information with consensus
and employing persons in technology owned companies is less the threshold value and such
factors can be considered as finally factors after 2 steps of Delphi technique.

Table 6. Step 3 of Delphi test
Factors Al B| C| D| E| F| G| H| I| J| average

Increasing Organizational inside motivation 6 2| 8/ 1| 8| 5| 1| 1| 1] 5 3.8

Valuation on young forces for scientific
development

Using from efficient managers 6 1| 9] 1| 1| 2| 7| 2| 4] 4 3.7

Using from startups and university capacity 3| 2| 1] 1| 6| 1| 10| 1| 5| 4 3.4

Conferences and meetings 41 3| 2| 6| 4| 1| 6| 4| 4| 8 4.2
Publication of articles and books 4, 1| 2| 1| 4| 1] 4| 6| 6] 3| 32
Purchasing and importing equipment 7| 8| 7| 1| 8| 4| 10| 1| 7| 6 5.9
Visiting similar production centers 1| 3| 3| 8| 8/ 1| 2| 3| 6| 4 3.9

Requiring external companies to education internal
forces

Offering study opportunism with scholarship to
experts

International cooperation with technology owned
countries

Table 7. Comparison average for step 2 and step 3
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Factors a?/teerZSe a?/zerp;ge variation
Increasing Organizational inside motivation 4.3 3.8 0.5
Valuation on young forces for scientific development 59 5 0.9
Using from efficient managers 4.6 3.7 0.9
Using from startups and university capacity 3.9 3.4 0.5
Conferences and meetings 51 4.2 0.9
Publication of articles and books 3.6 3.2 0.4
Purchasing and importing equipment 6.6 5.9 0.7
Visiting similar production centers 4.8 3.9 0.9
Requiring external companies to education internal forces 3.3 2.8 0.5
Offering study opportunism with scholarship to experts 45 4 0.5
International cooperation with technology owned countries 3.8 3.4 0.4

As we observe the comparison of average for step 2 and step 3 shows that none of factors
violated threshold of 0.9 and all of factors are confirmed in revising of third step and can be
considered in final model final model is as following:

Table 8. Final factors

Notation s Final factors
C1 Using from globalization capacity
C2 Dispatching forces to abroad
C3 Inside organizational motivation
C4 Valuation to young forces for scientific development
C5 Export approach adoption
C6 Using from efficient managers
C7 Using from startups and universities capacities
C8 exhibitions and conferences
C9 International exhibitions and presence in them
c10 Publications of articles and books
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Notation s Final factors
C11 Internship terms inside and outside country
C12 Equipment import and purchasing
C13 Visiting from similar production centers
Cl4 Requiring external companies to education internal forces
C15 Sharing production information with consensus
C16 Employing persons in technology owned companies
C17 Offering studies opportunities with scholarship to experts
C18 International cooperation with technology owned countries

Therefore after 3 steps of Delphi techniques none of extracted factors are acceptable and all of
them are considered as final factors from interview.

5. Conclusion
The final aim of current research is to identify influencing factors in informal technology transfer
that the factors were extracted by content analysis and Delphi. Based on identified factors in
content analysis and Delphi we can say that most important characteristics of informal
technology transfer model is as following

e More internal and external interaction

e Knowledge sharing

e Active role of human resource

e Scientific and technological development
Due to the fact that in next steps of research we witness continuous and confirmation of extracted
factors in content analysis step we can say that elements of technology transfer model elements
for process industry can be aligned with primary comprising elements and there is no difference
between informal technology acquisition model and process industry technology acquisition
model. Totally we can say that elements of process industry technology acquisition model that
including model characteristics is as following

e Knowledge publication

e Hardware purchasing

e Developing internal and international cooperation

e Development of capable human resources

e Adoption of software and hardware approach

e Knowledge publication per se including following properties

e Conferences and meetings
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e International exhibition and presence in them

e Publication of articles and books

e Internship terms inside and outside company

e Visiting from similar production centers

e Sharing production information with consensus

e Offering study opportunities with scholarship to experts

e Above items are categorized under knowledge sharing while other elements interfere on
it

References

Ardito, L., Natalicchio, A., Messeni Petruzzelli, A., & Garavelli, A. C. (2018). Organizing for continuous
technology acquisition: The role of R&D geographic dispersion. R&D Management, 48(2), 165-176.

Ashari, P. A., Blind, K., & Koch, C. (2023). Knowledge and technology transfer via publications, patents,
standards: Exploring the hydrogen technological innovation system. Technological Forecasting and
Social Change, 187, 122201.

Ashoka, M. L., & Keihani, H. R. (2020). Factors Influencing the Investors to Invest in Stock
Market. International Journal of Management (1JM), 11(1), 166-175.

Ashoka, M. L., & Keihani, H. R. (2021). The relationship between macroeconomic factors and Indian stock
market. The journal of contemporary issues in business and government, 27(5), 1306-1312.

Akhlaghpour, A., Heidari, M. R., & Chobar, A. P. (2023). Applying Resiliency in Predicting Demand for
the Automotive Supply Chain. International journal of industrial engineering and operational
research, 5(3), 37-49.

Battistella, C., De Toni, A. F., & Pillon, R. (2016). Inter-organisational technology/knowledge transfer: a
framework from critical literature review. The Journal of Technology Transfer, 41, 1195-1234.

Delshad, M. M., Chaobar, A. P., Ghasemi, P., & Jafari, D. (2024). Efficient Humanitarian Logistics: Multi-
Commodity Location—Inventory Model Incorporating Demand Probability and Consumption
Coefficients. Logistics, 8(1), 9.

Fartash, K., Davoudi, S. M. M., Baklashova, T. A., Svechnikova, N. V., Nikolaeva, Y. V., Grimalskaya, S.
A., & Beloborodova, A. V. (2018). The impact of technology acquisition & exploitation on
organizational innovation and organizational performance in knowledge-intensive organizations.
Eurasia Journal of Mathematics, Science and Technology Education, 14(4), 1497-1507.

Hafeez, A., Shamsuddin, A. B., & Saeed, B. (2023). An empirical investigation of absorptive capacity on
technology transfer effectiveness through organizational innovation. International Journal of
Professional Business Review: Int. J. Prof. Bus. Rev., 8(2), 2.

Huang, K. W., Guo, J. E., & Yuan, Y. (2019, December). The Multi-participant Perspective for Evaluating
Technology Transfer by Using a Hybrid Multi-Attribute Decision Making Model. In Fourth
International Conference on Economic and Business Management (FEBM 2019) (pp. 326-330).
Atlantis Press.

Iraj, M., Chobar, A. P., Peivandizadeh, A., & Abolghasemian, M. (2024). Presenting a two-echelon multi-
objective supply chain model considering the expiration date of products and solving it by applying
MODM. Sustainable Manufacturing and Service Economics, 3, 100022.

77



Khan, J., Haleem, A., & Husain, Z. (2017). Barriers to technology transfer: A total interpretative structural
model approach. International Journal of Manufacturing Technology and Management, 31(6), 511-
536.

Link, A. N., Siegel, D. S., & Bozeman, B. (2007). An empirical analysis of the propensity of academics to
engage in informal university technology transfer. Industrial and corporate change, 16(4), 641-655.

Liu, X., & Meng, H. Consideration for the scale-up manufacture of nanotherapeutics—A critical step for
technology transfer, VIEW. 2 (2021) 20200190.

Mahdavimanshadi, M., Anaraki, M. G., Mowlai, M., & Ahmadirad, Z. (2024, May). A Multistage
Stochastic Optimization Model for Resilient Pharmaceutical Supply Chain in COVID-19 Pandemic
Based on Patient Group Priority. In 2024 Systems and Information Engineering Design Symposium
(SIEDS) (pp. 382-387). IEEE.

Mehrani, K., Mirshahvalad, A., & Abbasi, E. (2019). Comparison of the Accuracy of Black Hole
Algorithms and Gravitational Research and the Hybrid Method in Portfolio Optimization.
International Journal of Finance & Managerial Accounting, 4(14), 111-126.

Mehrani, K., Mirshahvalad, A., & Abbasi, E. (2019). Portfolio Optimization Using Black Hole Meta
Heuristic Algorithm. Specialty Journal of Accounting and Economics, 5(2), 1-13.

Mikkonen, T., Lassenius, C., Ménnisto, T., Oivo, M., & Jéarvinen, J. (2018). Continuous and collaborative
technology transfer: Software engineering research with real-time industry impact. Information and
Software Technology, 95, 34-45.

Nasir, M. F. M., bin Abdul Rahim, A. R., bin Yusof, M. F., Ma’arof, M. 1. N., & Chala, G. T. (2023).
Transfer of Technology for Tactical Floating Bridge Local Fabrication. Journal of Innovation and
Technology, 2023.

Noh, H., Kang, S., & Lee, S. (2019). Patterns of international technology acquisition in a post catch-up
country: the case of Korean firms. Asian Journal of Technology Innovation, 27(1), 1-22.

Novickis, L., Mitasiunas, A., & Ponomarenko, V. (2017). Information technology transfer model as a
bridge between science and business sector. Procedia Computer Science, 104, 120-126.

Pinto, M. M. A., Kovaleski, J. L., Yoshino, R. T., & Pagani, R. N. (2019). Knowledge and technology
transfer influencing the process of innovation in green supply chain management: A multicriteria
model based on the DEMATEL Method. Sustainability, 11(12), 3485.

Salahi, F., Daneshvar, A., Homayounfar, M., & Pourghader Chobar, A. (2023). Presenting an integrated
model for production planning and preventive maintenance scheduling considering uncertainty of
parameters and disruption of facilities. Journal of Industrial Management Perspective, 13(1), 105-39.

Schaeffer, V., Ocalan-Ozel, S., & Pénin, J. (2020). The complementarities between formal and informal
channels of university—industry knowledge transfer: a longitudinal approach. The Journal of
Technology Transfer, 45, 31-55.

Secundo, G., De Beer, C., & Passiante, G. (2016). Measuring university technology transfer efficiency: a
maturity level approach. Measuring Business Excellence, 20(3), 42-54.

Silva, S. S. D., Feldmann, P. R., Spers, R. G., & Bambini, M. D. (2019). Analysis of the process of
technology transfer in public research institutions: The Embrapa agrobiology case. Innovation &
Management Review, 16(4), 375-390.

Sutopo, W., Khofiyah, N. A., Hisjam, M., & Ma’aram, A. (2022). Performance Efficiency Measurement
Model Development of a Technology Transfer Office (TTO) to Accelerate Technology
Commercialization in Universities. Applied System Innovation, 5(1), 21.

Uusitalo, P., & Lavikka, R. (2021). Technology transfer in the construction industry. The Journal of
Technology Transfer, 46(5), 1291-1320.

78



