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Abstract: Problem statement: In Libya, like most petroleum producing countriaiempts began to
develop the petroleum industry through several &suwof Technology Transfer (TT). The realization of
TT is progressively more forecasted with a startpaint of essential factors mainly government
support, Knowledge base, environment, Willingnesdearn and anticipated to rely more on these
factors further in the futureApproach: This study evaluated the degree of significanae tie
government support, knowledge base, environment thed willingness to learn after years of
implementing industry standards, importing techggland training employees and joint ventures with
advanced companies were applied to the Libyan lgetno industry.Results: The TT performance
factor measurements were derived from a questiomrairvey conducted recently on the Libyan
petroleum industry, which involved in TT processitWesponse rate of 68.35%, the findings showed
that the TT performance correlates with the levelreadiness of environment, knowledge base,
willingness to learn factors and the influentialermf government support factor in the Libyan
petroleum industry.Conclusion: Hence, results implied or even established thatcessful
performance of TT, which able to cultivate petroteindustry employees can provide a broader
spectrum of benefits to the petroleum industry.
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INTRODUCTION competitive indigenous professionals. The Libyan
government, the Libyan National Oil Corporation
Over the last 40 years, the fast growing petroleun{NOC) and the foreign companies, have a vested
producing countries has experienced rapid petroleurinterest in ensuring that technology is being tfamed
industrialization and economic growth. Much of this at an acceptable rate. However, although TT isetbut
development can be attributed to Technology Transfeas a key objective of large petroleum infrastruetur
(TT). The petroleum industry of Libya is no excepti  projects, they are often commissioned without any
experiencing unprecedented growth through thestructured policies or guidelines for measuring e
formation of large petroleum complexes and petmoleu of TT diffusion to the Libyan petroleum professitma
related infrastructure programs that are largelycompanies and the industry at large. Measuring the
partnered with foreign companies. Such programe havperformance of TT at these levels, provides
undoubtedly escalated the turnover of the petroleunopportunities for all petroleum industry participgro
sector in Libya. Nevertheless, the question remainsbetter gauge deficiencies in TT process and ertbate
whether Libyan petroleum professionals are gainingexpected outcome are being delivered.
best practice knowledge and technologies, ultingatel In an attempt to measure the TT process in the
reducing their reliance on foreign multi-nationals Libyan petroleum industry, to addresses the efédct
through the creation of internationally competenti a government support on the TT performance of Libyan
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petroleum industry. The baseline of the studycompany, which may be too considered empirically
investigation was constructed utilizing a framework biased. Wang, Tongt al.’®! based on two enablers that
which includes a number of factors and associateds knowledge and the parent organization effectffilg
indicators that capture all the enablers of TT pesc to examine important factors such as governmet rol
and the outcome it created for the Libyan petroleunand complexity of technology. Finally, the modelioigy
industry. In recent years, there have been a number Waroonkun and Stew&ft which was statistically
researchers, which have studied the TT process aneerified has identified most of the influential tars
some TT studies have been examined. However, whilstnd the model overall is easy to adopt to any other
many of these studies were developed for the bssineindustry TT process. Nevertheless, it was desigoed
and manufacturing sectors, the author is not awére construction industry and may not be accurate berot
any comprehensive TT model developed specificallyindustries. In addition, the model depends on the
for examining TT on petroleum indusfly Such a maturity level of the host nation level of techrpjo
model would need to be developed through a praafess This study is consisted of a set of enablers innomd
justifying, grouping, linking and refining factors Government Support, Knowledge Base, Environment
established across a number of different industryand Willingness to Learn and aimed to measure the T
sectors. As a result, the need arise to examirgtilegi performance.

studies developed across all industry sectors tiéh

view to evaluate a TT factors effect, which is MATERIALSAND METHODS
specifically intended for the petroleum sector.
Studies conducted by Benedettd al.?® were The selection of the questionnaire survey as

explored; examined and critically reviewed. However preferred method of data collection for this stwdys

the studies explored in the literature mostly areon two reasons. One reason, other data collection
experimental studies that give an insight to the TTmethods such as interview sheets, rating scalea or
concept. Nevertheless, some differences in motials t phone questionnaire seems almost impossible to be
are indicated below acknowledge the differences irapplied in the Libyan petroleum industry becausehef
aims, especially in the petroleum industry. high cost and the administrative approach in the
Calantone’d framework designed mainly to get industry. An important reason is that the questimn
feedback on TT process. The environment factors arsurvey reduces the risk of social desirability bias
considered influential in any study. Notwithstarglin associated with self administratifh Questionnaire is
Calantone’s study was based on comparative magketindesigned to provide a general answer to the researc
research which has no indicators for TT performancequestion of the study, including the issues thateha
very complex in design and not empirically verified been examined in previous published or unpublished
The Simkok§! model was mainly designed for studies, which can be found on the issue. The
assessing the local firm’s involvement in TT praces questionnaire also provides several options for
Furthermore, the model is concerned of managememespondents for answering the questionnaire and
teams’ organization and interaction. Moreover,provides enough time for respondents provide the
Simkoko study has a limited understanding of TTcorrect information required for the questionnaifee
process and has no indicator on the TT performancebjective of questionnaire design is to concentaate
impact. In Kumar¥ learning model, the learning all research questions. Each question in the
culture in integrated in the capability assessmaodel.  questionnaire survey signifies a factor or numiesub

In addition, it was designed for small-scale factors that needs to be measured in the population
manufacturing industries and the model's sample sizThese factors are translated into questionnaire
was small. Lin and Bel have detailed description of questions, which allow respondents to provide
the effect of technology complexity and the levél o information on these factors. Questionnaire cossit
experience that considered important componenisof a set of questions written to the very meaning loétws
model. However, model findings maybe consideredrequired of the search query. This study is conuffitee
biased because it was based on only two Taiwanesevestigating only the Libyan petroleum industrydan
manufacturing companies and designed to study longpecifically the NOC fully owned petroleum companie
term management practice, failing to detail sufiti and joint ventures companies.

description of important TT factors. The “broadaagt A survey was carried out on the sample targeting
model of Malik® provided good insights on TT petroleum companies' employees who has involved in
process; the model was useful in terms of itsTT processes. TT processes was defined as some form
characteristics. Unfortunately, it was tested ore on of knowledge, material or equipments is transfewwad
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petroleum industry from one foreign party such as afable 1: Cronbach’s alpha for internal consistency

person or organization to another local (Libyanjtypa Factor No. items Cronbach’s alpha
as a person or organization that arrange to redeive Government support 4 0.773
: ' ] Knowledge base 4 0.738
Thus, respondents from Libya's petroleum industryz, vi-onment 4 0788
were considered the best respondents to evaluate thvilingness to learn 4 0.760
learning environment factors and their effect onPerformance 3 0.872

variables pertaining to the TT process and the

performance it can potentially generate. To achiee Tapje 1 shows that the Cronbachiwalues for the five
objective of the questionnaire survey, the 6-pageey . omnonents of Government Support, Knowledge Base,
was structured as recommended 5§, The total Environment, willingness to learn and TT performanc

etroleum employees in Libya, according to NOC -
gtatistics are 253/00 employe)és. As expe%ted i walere all greater than 0.7. Nunnafy has indicated 0.7

difficult to determine the adequate number of sampl 0 be an acceptable reliability coefﬂ_uer:\t. Frofe t .
participants for this study. However, this procesade re;ult, it can be concluded that this instrument is
use of available statistics on the NOC and stesisif the ~ reliable.

Libyan petroleum companies available and counseling

with professional academics in the relevant stedikt RESULTS

research, the approximate number of employeessagol

in TT related past and present petroleum proje@s W Descriptive statistics: According to Chrisman and
determined to be about 5000 employees. The totalicMullan®?® the government support provides
numbers of (300) questionnaires were distributedgrowth and innovation showing a positive effects on

Completed questionnaires responses of (205) Werg jnqustry. Additionally, Chrisman and KatrisHéh
received, the rates were 68%. Statistical methedd to suggested that the government support plays an

analyze the data using statistical package (SPE35p important role to help national industry to growher

which was utili_zed in this research_for quantitativ G S for TT in Lib |
analysis due to its accuracy and effectiveness. overnme_nt upport  for in- Libyan pgtro eum
Industry involved the laws and regulation and
government programs for TT and NOC support in
terms of strategy and reward system. Figure 1 shows
that the effect of laws and regulations was higater
55.1%) of the respondents, followed by NOC strateg
at (51.7%). However, government plans and reward
system have almost equal response of (42; 42.4%)

Data analysis: To determine if data on quantitative
variables are normally distributéd” recommended
that the Kolmogrov-Smirnov test be used. The tes
indicated that the data collected were indee
accordingly (g0.05). In addition, to ensure the
accuracy of the results, validity and reliabilityens respectivel

carefully considered in the construction of staleThe pFigure yé shows the impact of knowledge base
questionnaire was structured in seven sectionslteat  5.tor with IT knowledge (54.6%), followed by the

information on the industry and for the responses tiechnical training (47.3%), the research and
diverse subjects. Some information on the queséiben developments impact (41.5%) and  applying

and analyses of data are given below. international quality standards impact was rated
positively at (39%).
Internal consistency reliability: The question of Figure 3 shows the status of TT environment in

reliability rises as the function of scales is engbed to  Libyan petroleum industry, experience of Libyan
include the area of forecast. One of the most @opul petroleum employees working with foreign companies
reliability statistics in use today is CronbacHphd'®.  (54.6%) and communication between foreign and
Cranach’s alpha determines the interoahsistency or Libyan companies (47.3%), the industry technicalsk
average correlation of items in a survey instrumtent (41.5) and teamwork between foreign and local
gauge its reliability. The reliability of the 5 mbiLikert  companies at (39%) impact.

scale used for measuring TT performance on thesitem  Figure 4 shows that willingness to learn effelg t
surveyed was determined by Cronbach’'s alphdifferences in culture (54.6%), the capability tiize
coefficient. According to Ulmanet a.™™ and the already available foreign technology (47.3%p t
Sekaraft”, the coefficient should be greater than 0.7 forattitude towards foreign technology (41.5%) and the
the scale to be reliable. The results werd®0.872.  degree of exposure to foreign technology at (39%).
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Fig. 1: Government support impact Fig 4: Willingness to learn effect
] ] o Table 2: Analysis of correlation degree for TT ahifes (N = 205)
O S'trangl_\ negative H l\egz%t{\ e 1TGS TTKB TTE TTWL TP
O Neutral Elgasunle_ . Independent variables
60 trongly positive TGS 1.000
504 TTKB 0.751** 1.000
5 TTE 0.662**  0.700** 1.000
= 404 TTWL 0.631** 0.680**  0.766**  1.000
5 304 Dependant variable
N TTP 0.737* 0.677**  0.656**  0.684** 1
— 204 = Correlation is significant at the 0.01 level -&@iled); Where:
10+ TTGS: TT Government Support; TTKB: TT Knowledge Ba3TE:
| TT Environment; TTWL: TT Willingness to Learn; TTPTT
Q21 Q22 23 Q24 Performance

If r achieves significance, we conclude that the
relationship between the two variables was not tue
chance. In this study, the variables were examined
using Pearson's 2-tailed test. In the correlatiatrimin

Fig. 2: Knowledge base rating

O Strongly negative M Negative O Neutral

OPositive M Strongly positive

60 shown in Table 2, all the perceptions from the
50 respondents in five areas were significantly cautesd
% 40- with each other individually. Government Support
%30— (TTGS) had a significant positive relationship with
2 50 Technology Transfer Performance (TTP) atO1,
10 Knowledge Base (TTKB) was highly correlated with
- TTP at p<0.01 and Environment (TTE) positively
Q31 Q32 Q3 Q4 related with TTP at €0.01. Technology Transfer
) ) . Willingness to Learn (TTWL) was significance with
Fig 3: Environment factor impact TTP at p<0.01. TTE has the largest correlation with

TTWL is equal to 0.766 at4®.01. Results shown than

Correlation matrix of the support variables: e gegree of association between variables afyhig
Correlation is one of the most common and Usefulsigniﬁcant.

statistical tool, it gives a coefficient that debes the

degree of relationship between variables. It issasnre  Regression model: A linear regression with two or
of the strength of the linear relationship betwé®n  more predictors whose coefficients are found to
measurable variables. The Pearson correlatiominimize the sum of the squared residuals is atleas
coefficient, represented as r, gives the strengtth a squares linear multiple regression. However, it is
direction of this relationship. The closer r isli@r to -  usually just called a multiple regression. When the
1 then the stronger the linear relationship betwien distinction is needed, a least squares linear ssge
two variables. The usefulness of the correlatiogpedels ~ with a single predictor is called a simple regressi
on its size and significance. If r reliably diffehi®m  The multiple regression model equation (Y) is cstssi
0.00, the r-value will be statistically significaite.,  of predictors (X’s), regression coefficients thatimate
does not result from a chance occurrence) implyingrom the data (B’s) and including the Errors (E):

that if the same variables were measured on another

set of similar subjects, a similar r-value Webresult. Y = BotBr*X1+B2* X2t ... BN*Xnte (1)
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Table 3: Model summary of multiple regression

Table 4: Analysis of variance

Model R R Adjusted B Std. error of the estimate ~_Model Sum of squares _ df Mean square  F Sig.
Regression  49.034 4 12.259 85.899 0.000a

1 - _0'795(a) 0.632 0625 037777 - Residual 28.542 200 0.143

Predictors: (Constant), TTGS, TTKB, TTE, TTWL; Depent Total 77576 204

Variable: TTP

Performance Vs government support, knowledge

base, environment, willingness to learn: Regression

analysis of the TTP metrics (TTGS, TTKB, TTE and
TTWL) indicated that TT performance positively
influenced performance with a coefficient of
determination (B of 0.632. This indicates that 63.2%
of the TT performance was explained collectively by

government support, knowledge base, environment and

willingness to learn. The F-and t-tests were used t
assess the goodness-of-fit of the models and the
individual parameters, respectively. Associatedhwit
each test is a p-value that expresses the protyabili
that the result of the test is significant. A prbiiay
of less than 0.05 is generally considered the HEgte
indicate a significant difference FéX. For the TTP

regression model, the p-value was 0.000 (less than

Predictors: (Constant), TTGS, TTKB, TTE, TTWL; Depent
Variable: TTP

Mean =9.7
SD =099
N =205

20

ir 101

0+ ‘
© 4

T
2

0 |2 4
Fig. 5: TTP regression standardized residuals

The results of the Analysis of Variance (ANOVA)

0.001) for the F-test 85.899 and 2.821 for thest-te 5re shown in Table 4. The ANOVA Table 4 tests the
These probabilities allowed the null hypothesisbe®d  gyerall significance of the model (that is, of the

excluded and the model and factor assumedegression equation). If we had been doing stepwise
satisfactory. The histogram explains the model W'thregression, significance for each step would be

normal distribution, mean of 9.7 and Standard
Deviation of 0.99.

Multiple regression analysis. Multiple regression
analysis estimates the coefficients of a linearatiqu,

computed. Here the significance of the F-valueciely
0.05, so the model is significant.

Regression equation: The regression coefficient for a
variable indicates how much change there will bthe

involving one or more independent variables, whichpredicted score when there is a one-unit changhen

best predict the value of the dependent variabddld

3 shows the relationship between a dependent \ariab
(TTP) and multiple independent variables (TTGS,
TTKB, TTE and TTWL). R, R squared, adjusted R
squared and the standard error were obtained fnem t

model. R is the correlation between the observet an

predicted values of the dependent variable. Theesl
of R range from -1 to 1. The sign of R indicates th
direction of the relationship (positive or negajive
The absolute value of R indicates the strengthh wit
larger absolute values indicating  stronger
relationships.

R squared is the proportion of variation in the

dependent variable explained by the regression mode

The values of R squared range from 0-1. Smal
values indicate that the model does not fit theadat

in this variable with all of the other variables iine
model held constant:

TT performance = 0.543+0.413*government
support+0.112*knowledge
Base+0.088*environment+0.265*
willingness to learn.

Both histogram of residuals shown in Fig. 5 and
normal probability plot shown in Fig. 6 from the
regression model seem to have normal distribution.
This further substantiated by the observed Kolmogor
Smirnov test of normality applied.

It is often very useful to look at the standardize
tesidual versus standardized predicted plot in rotde
look for outliers and to check for homogeneity of

well. The sample R squared tends to optimisticallyvariance. The ideal situation is to see no obsemnst

estimate how well the model fits the population.

beyond the reference lines, which means that trereo

Adjusted R squared attempts to correct R squared toutliers. In addition, we would like the points the plot

more closely reflect the goodness of fit of the eiad
the population.

to be distributed randomly, which means that a#l th
systematic variance has been explained by the model
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Table 5: Standardized regression coefficients industry performance. The findings are relevartdth
Variable Beta coefficient P the petroleum industry and TT literature. It also
E(KBS 83'141123 " identified and assessed the degree of TT effeatis®n
TTE 0.088 and investigated the factors that affected the
TTWL 0.265 ok performance of petroleum industry. The factors were

government support, knowledge base, Environment and
willingness to learn. Thus, government support,
knowledge base, environment and willingness tonlear
would have to increase greatly if the TT perfornearsc
to be substantially improved. The model used was
significant at g0.01 (0.000) with a coefficient of
determination (B of 0.632 (63.2%) of the TT
performance. The findings have proposition to the
Libyan petroleum industry as it bestow a mechartiesm
help them evaluate its degree of TT performance.
Furthermore, the finding assists the Libyan industr
be aware of the imperative of each factor in the TT
process. One implication was that NOC should pay
. w special consideration to the direct roles of knalgke
base and environment of petroleum industry and
especially focus on a holistic view to integrate
Fig. 6: Normal P-P plot of regression standardizecknowledge base in the petroleum industry. It not
residual enough to just expect that TT will naturally occtire
processes, which underpin TT, should be continyousl
DISCUSSION evaluated to ensure that knowledge and local ptrol
employees are seamlessly absorbing skills. Finally,

The incentive of our study was to determine the

impact of TT factors on TT performance in Libyan suggestion that government and Libyan petroleum

petroleum industry. A survey questionnaire WaSmdustry should seriously start to invest fundsoint

proposed and empirical testing was performed uaing furtrr:erl develé)pking Iadcquired petroleum Ln(;lusér_y
sample of 205 petroleum professionals involved Th T technology and knowledge management. SUC. funding
processes. will ensure that knowledge is perpetually buildiing

Our result provided insights on the effect of thedomestic petroleum industry diminishing the degrée
government support, knowledge base, environment anigliance on foreign companies.
willingness to learn factors on the performancerl @f
processes in the industry. Although, multiple regien ACKNOWLEDGMENT
provide the indicator to the combined factors, hesve The
it will hint to each factor importance. Government
support and willingness to learn factors were fotmd
have a significant effect on TT performance andrejr
government influence on the knowledge base and T

Expected cum prob

0.0 .‘ T T T
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