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Abstract

This paper is based on a study conducted to cover major projects executed in upstream oil and gas industry in
Nigeria in 20 years of operation between 1988 and 2008. The purpose of the study was to establish historical
performance models that would form key performance criteria for future application in similar major projects.
Data collection was on five major upstream operators and five independent major execution contractors with
significant presence in Nigeria. Multivariate analyses were employed to test multiple linear model relationship
between a variable and series of other non-dependent variables, e.g. between project performance and other
factors like total cost, project schedule, alliance strategy, contract strategy, and project complexity. Binary
logistic regression models, analyzed for project performance prediction, generated a range of regression
coefficients that indicate relative levels of impact. The results of the investigation provide performance models
which are useful in predicting the relative effects of factors that could influence project performance. The
significance of this study is thus underlined by the possibility of the application of these models and the
identified factors that would impact successful performance of major oil and gas projects.

Keywords: environmental determinants, front—end planning, key success factors, major project, performance
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INTRODUCTION major projects required to sustain the revenue.
The Nigerian economy has been largely tied to oil Consequently, huge capital investments have
and gas business for the better part of the last 50 continued to be made in development projects in
years since the country attained independence. The onshore, offshore, and deepwater concessions.
average annual growth of 5.7 percent attained
between 2000 and 2005 can be best attributed to For an organization to be deemed as performing it
development in the hydrocarbon sector, particularly must be productive, hence a productive organization
upstream oil and gas activities. Compared to previous will rank relatively high with performance indices.
years, oil prices have remained relatively high in the Traditional belief is that productivity management is
current decade and may continue to be for some time about obtaining higher output from the same physical
given the increasing global demand for energy. The inputs, or of getting more from the existing practice
contribution of oil and gas in the Nigerian economy or system (Sumanth, 1984). Performance
has been enormous. Oil contributed over US$390 measurements indicate a level of an organization’s
billion to government revenue between 1970 and productivity and this also reflects an indication of the
2005. This amounted to 77% of total government level of success (Kaplan and Norton, 1996).
revenue earned within the period. Approximately Understanding  performance  measurements is
95% of total foreign earnings within the same period obviously important for determination of those key
were from crude oil exports. Nigeria’s energy data  success factors that, when implemented, help to
and statistics reveal that her currently-estimated achieve a good measure of project performance. This
proven oil reserves volume is about 35.2 billion paper aims to investigate historic performance of past
barrels with natural gas reserves volume of 185 successful projects based on (i) background data on
trillion standard cubic feet. project organization and project type (ii) project
variables and (iii) combined pool of background data
According to available statistics, Nigeria produces and project variables.
about 2.7% and 1.% of global oil and gas supplies
respectively. Nigeria is the fifth largest crude oil Productivity and Performance Measurements
supplier to the United States at an export level of 1 Productivity —management does increase the
million barrels per day, approximately. The relatively  efficiency and effectiveness of manufacturing
high revenue accrued in the Nigerian oil and gas systems, but any improvement is usually due to well
business sector is reasonably matched by an equally planned actions to remove the inefficiency and
relatively high level of capital investments in form of ineffectiveness that are identified in the existing
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system, often by making technological improvement
(Kurosawa, 1991; Pryor, 1988; Randolph and Barry,
1988).

Kaplan (1983) submits that it is the customer’s
perceptions (e.g. price, quality, service, and time) that
are the primary elements of this definition of
productivity. The two major components of
productivity management remain efficiency and
effectiveness  (Gordon, 2005). Efficiency and
effectiveness  determine the success of the
organization, in broad terms. They both influence the
competitiveness of the product and service and the
productivity of the organization (Deming, 1982;
Thamhain, 1992; Satish, 2007). The strategy, as in
the past, whereby many manufacturing and producing
project organizations have focused on achieving
maximum profits often at the expense of customers,
is no longer applicable. According to Drucker
(1990), this strategy is no longer effective in the
present era of global competition, rapidly expanding
knowledge and developing technology. For
manufacturing systems, experience has shown that
squeezing maximum profits from the customer can
no longer secure long-term success for the
organization. Many manufacturers and producers
must now provide after-sales services to the
customers, not simply sell a product to them (Potter
et al., 1991; Walsh et al., 1992; Satish, 2007).
Customer loyalty, now so important to the success of
a manufacturer, is reinforced or damaged by
subsequent service performance.  Therefore the
producers must align their achievement with the
satisfaction of the customer in order to develop a
mutually beneficial partnership and to maintain their
own long-term success (Thamhain, 1989; Trufant and
Murphy, 1990).

It is important to frame an organization’s mission
statement such that would mainly target the
customer’s satisfaction.  The mission statement
declares the major objective of an organization and
will determine how it will formulate strategy and
conduct its operation (Thor, 1986). Essentially, the
mission statement, when properly framed and
executed, ensures the long-term success of an
organization. Jones and Kahaner (1995) submit that
the mission statements of most successful
organizations consist of three major ingredients - the
fulfillment of customer satisfaction, the economic
return for the stakeholders, and social responsibility.
Achieving and maintaining an appropriate balance
between these three ingredients is a vital
responsibility of management. This balance indicates
the alignment and integration of customer satisfaction
with organizational achievement. Traditionally, top
management  considers  stockholder  benefits
(including returns on investment, dividends, and
share value) to be the first priority in the mission
statement.
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The importance of attracting investment and support
from stockholders is well understood, and much
study has been undertaken to develop strategies that
maximize and maintain stockholder benefits (Miller
and Rao, 1989; Waples, 2007). To adequately
determine success or good performance, there is need
to clearly understand customer perceptions that
determine satisfaction. Identifying these perceptions
is key (Gotlieb, 1991; Thamhain, 1990).
Performance measurements indicate a level of an
organization’s productivity and this also reflects an
indication of the level of success (Kaplan and Norton,
1996). Some common performance indicators that cut
across production and project execution management
include:

i Unit Equipment throughput
Equipment on-line time (Uptime)
Capacity utilized (Stream Day Capacity)

Percent downtime

2 Rejects/Batch (Reject Rate)

Vi Yield/Hour
Vii. Preventive Maintenance actions
viii. Incident Rate

iX. Materials Availability level

X. Design performance

Xi. Cost/Unit of production.

After an operation has measured its performance by
using a set of measures, it needs to make a judgment
as to whether its performance is good, bad, or
indifferent. There are several ways it can do this,
each of which involves comparing the current
achieved level of performance with some kind of
standard. The four kinds of standard commonly used
include:
(@) Historical standards:  These involve
comparing current performance against
previous performance.
Target performance standards: These are
those which are set arbitrarily to reflect
some level of performance which s
regarded as reasonable. For example, if,
under the circumstances, it is considered
reasonable for a particular project to be
executed in three years and the project is
executed in less than three years, then the
project schedule performance will be
deemed to be good. (Utterback, 1996;
Tushman and Anderson, 1997)
Competitor performance standards: These
compare the achieved performance of an
organization’s project with that of a
competitor that has done a similar project.
Absolute performance standards: These are
standards taken to theoretical limits. For
example, the quality standards of “zero
defects” or incidence standards of “zero lost
time” are both absolute standards. These
standards are very tough to achieve but they

(b)
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do allow an operator to calibrate itself
against a theoretical limit (Kaplan and
Norton, 1992).

METHODOLOGY

Study Area

The domain of research is the upstream oil and gas
industry in Nigeria. The study covered major
projects executed in this domain in 20 years of
operation between 1988 and 2008. Data collection
was on five major upstream operators plus five
independent major execution contractors with
significant presence in Nigeria.

Target Population and Sampling
Target population areas and the sampling strategy are
discussed in the following subsections.

Target oPpulation

Global domain comprises the five major upstream
companies plus the five independent contractor
companies. Sub-domains comprise major projects in
different terrains:

Class I: Onshore medium - capex (capital
expenditure) project with no partnership /
alliance  [Capex : $ (100-250) M];
Code: ON/MC/NP
Class II:  Onshore medium - capex JV (Joint
Venture) project
[Partnership: JV / Technology — Based
Alliance]; Code: ON/MC/JV
Class Ill:  Onshore high-capex JV project [Capex :
> $250M]; Code : ON/HC/IV
Class IV: Nearshore/Offshore high-capex shallow
JV Project
[Water Depth: < 100 ft]; Code:
OF/HC/SW/IV
Class V: Offshore high-capex medium depth JV
Project
[Water Depth: 100 — 1000 ft]; Code:
OF/HC/MW/JV
Class VI: Deepwater medium — capex project with
no partnership
[Water Depth: >1000 ft]; Code:
DW/MC/NP
Class VII: Deepwater high-capex PSC Project
[Partnership: Production-Sharing
Contract, i.e. PSC agreement]; Code:
DW/HC/PSC
Table 1. Sample Distribution of Questionnaire

- No. of Questionnaires Vs. Project classes

Project Class No. of Questionnaires

Class I: ~ Onshore Med-Capex, No Alliance 100
Class Il:  Onshore Med-Capex JV 75
Class I1l:  Onshore High-Capex JV 75
Class IV: Nearshore /Offshore High-Capex shallow, JV 100
Class V:  Offshore High-Capex Med-Depth, JV 75
Class VI: Deepwater Med-Capex, No Alliance 50
Class VII: Deepwater High-Capex, PSC 25
TOTAL: 500

Source: Author (2010)

Sampling
Sampling was administered as follows:

(@) Administering same set of survey
questionnaire on all of the 5 major oil
companies operating with alliance options
(i.e. with JV or PSC) plus 5 independent
project contract majors with no alliance

(b) Administering questionnaires on equal
population sample percentage (25% in
population) for each class of projects, across
the companies. (See Table 2.)

Multivariate analyses were conducted to test multiple
linear model relationship between a variable and
series of other non-dependent variables, e.g. between
project performance and other factors like total cost,
project schedule, alliance strategy, contract strategy,
and project complexity.

The general equation of a multiple linear regression
model with k independent variables (k > 1) is
represented by the following equation:

y=Db, +bx, +b,x, +...... bX, + €

0]
Where y = dependent variable
Xy Xgueeanens X, = independent variable
(O R b, = regression coefficient and e =

stochastic / error term

Analysis in a multivariate setting would help to
further determine the extent of the relationship
between the dependent and the non-dependent
variables in a relative fashion. The statistical beta
coefficient, derived from the regression coefficient,
bk would be employed as a measure of relative
importance of each of the selected independent
variables in relation to the dependent variable. The
absolute value of by essentially qualified the extent of
relationship between y and x,.. Where for instance,
project success = f (Nigerian Content, Alliance
Strategy, Project Schedule, Project Complexity,
Contract Strategy), the relative relationship of each of
the independent parameters with project success can
be determined.

The binary log (multivariate) regression form was
employed for multivariate analyses in this work. The
log regression model is of the form:

log (p/1-p) =

Bo + B1X; + BoX, + B3X3 + - + B, X, (i)

where p is the probability of occurrence of the
dependent variable, X;X,....X, are independent
variables and B;B,............ B, are log regression
coefficients. By is the intercept of the model. A useful
analytical software, SPSS (Statistical Package for the
Social Sciences) was employed largely for the more
detailed analysis of the data entered. Dummy
numerics and tabulations were prepared for the
categorical variables.
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RESULTS AND DISCUSSION

Model 1. Relative Impacts of Background Data on
Project Performance

Table 3 presents the results of binary logistic
regression analysis for predictions of project
performance using background data as intervening
variables. Seven background variables were tested in
this model. Four emerged as significant predictors
(sig <0.05) of project success. These include (i) years
of firm in Nigeria (existence period) (ii) years
respondents spent with organization (iii) years
respondents spent in project management teams
(project handlers’ experience), and (iv) the total
number of projects involved. The group or class of
project, the percentage of alliance, and type of
organization (i.e. whether sole-operation, JV, or
production-sharing) were not significantly related to
project success in terms of relative importance. The
number of years spent in project management teams,
which depicts the experience of the project handler,
appears to be the most significant background
variable affecting project success (Exp B = 1.311).
This is followed by the number of years a respondent
spent with the organization (Exp B = 1.277) and the
total number of projects involved (Exp B = 1.044).
The least predictor amongst the variables is the firm’s
existence period, i.e. the years of firm in Nigeria (Exp
B = 0.196). Thus, among the background variables,
project handler’s experience seems to be most
relevant in enhancing the success of a project.

many of the major projects are JV and are EPC
(engineering-procurement-construction)type projects.
The detailed engineering, procurement and
construction activities would normally be executed
by a project management team in one major phase.
Because of the high-value of activities in this phase,
the choice of contract strategy becomes key. Along
with that is the front-end evaluation of the contractor.
Oil and gas project activities studies in Vietnam
reflect that an implementation of contractor
evaluation, would improve project success. (Thuyet
et al., 2007).

Model 3: Relative Impact in a Pool of Selected
Background and Project Data

The predictor results using combined background and
project data as intervening variables are shown in
Table 5. All the six project variables of model 2,
remained relatively significant in impact values even
with the introduction of background data in the pool
of variables intervening. Contract strategy remained
the most dominant. Contract Strategy, with
Coefficient (Exp B) of 337.044 and Type of
Organization with 0.002, showed to be the strongest
and weakest predictors respectively. The results here
suggest that project data, which actually represent the
basis for the project execution strategy, (Drucker,
1990), play the most dominant role overall in
predicting project performance.

Table 4: Regression Analysis for Performance
Table 3: Regression Analysis for Performance Prediction Using Project Data
Prediction Using Background Data Variables B Df Sig Exp (B)
Variables B Df  Sig Exp (B) Coeff
Coeff Length of execution -0.437 1 0.000 0.646
Project Group 20.004 1 0.945 0.996 Capital fund expended -1.352 1 0.014 0.259
Types of organization 0799 1 0.427  0.450 Terrain/Water Depth 0.605 1 0.053 0.546
Years of firm in Nigeria 1628 1 0.000 0.196 Alliance/Partnership 2683 1 0.00 14.629
Years spent with Organization  0.244 1 0.000 1.277 Applied Nigerian Content 0.468 1 0.312 1597
Years in Project Mgt Team 0271 1 0.000 1.311 ICT/Automation level ICT/Control)  2.618 1 0.043 13.713
Total projects involved 0.043 1  0.000 1.044 Man-Machine Ratio MMR -0.907 1 0.150 0.404
% alliance 20021 1 0.342  0.980 Applied Technology -3.806 1 0.000 0.022
Source: Author (2010) Contract Strategy 4147 1 0.010 63.28
B Coeff = Regression Coefficient of terms Source: Author (2010)
Df = Degree of Freedom . .
Sig = Leg\l/el of statistical significance Table 5: Regression Analysis for Performance
Prediction Using Combined Background and Project
Model 2: Relative Impacts of Project data on Dat_a .
Proiect Performance Variables B Coeff Df  Sig Exp (B)
Je ! ) ) Length of execution 0393 1 0000  0.675
In this model, nine variables from the prole_cts data Capital fund expended 1.372 1 0.024 0254
were selected. Table 4 presents the results. Six of the Terrain/water Depth Offshore -1.012 1 0.078 0.363
listed variables emerged as significant predictors of é:)'r']?rn;;/g?g{‘:;h'P g-ggg i 8-8% 22-72314
: : : y . . .
prol_ect success. These _varlables include length of Applied Nigerian Content 1278 1 0.052 3588
prol_ect execytlon, capital _fund expended on the ICT/Automation level ICT/Control)  4.125 1 0.012 61.863
project, alliance/partnership, contract strategy, Man-Machine Ratio MMR -1.588 1 0.059  0.204
applied technology, and ICT/automation level. QPP“idGTEChnO'OgV 656%238 i 8-ggg g-ggg
_ roject Group . . .
Contract strategy (Exp B = 63.3) emerged as the 1 'oc oy panization 0626 1 0023  0.002
strongest predictor of project success relative to other  vears of firm in Nigeria 0350 1 0709 0704
variables. This is followed by Alliance/partnership  Years spent with Organization -0.099 1 048  0.905
(Exp B = 14.63) and ICT/Automation level (Exp B = \T(etafls in Project Mgt Team '8-8‘5‘2 i 8-322 2'823
- otal -0. . .
13.71). The strong dominance of contract strategy as 9% alliance 0.2 1 0.075 1249

a predicting factor may be related to the fact that

352

Source: Author (2010)



Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 3(2):349-353 (ISSN: 2141-7016)

SUMMARY

Project success is significantly impacted by a variety
of factors. Binary logistic regression models,
analyzed for project performance prediction,
generated a range of regression coefficients that
indicate relative levels of impact. Contract strategy,
with logistic regression coefficient (B) of 337.044
and Type of organization, with B = 0.002, showed to
be the strongest and weakest predictors, respectively.
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