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ABSTRACT Civil engineering projects often present adverse socio-economic impacts in their immediate environments.
As such a proper balance between the benefits expected from the project and the social costs can only be obtained
through impact studies. The paper uses a combination of primary and secondary data sources to assess the socio -
economic impact of the project in quantitative terms and to relate the socio – economic variables investigated to the
mitigation measures adopted. A total of 13 socio – economic variables were investigated and analyzed using quantitative
techniques. The study broadly showed a positive impact on the economic variables. The only exception was damage
done to agricultural lands and crops during the construction phase. It also revealed that social variables had both
negative and positive impacts. It attributes the positive impacts of the project to the early and extensive implementation
of impact mitigation measures in order to avoid potentially significant adverse impacts. In conclusion, most of the
socio – economic impacts were, therefore, positive. The study recommends periodic reviews and monitoring of the
commitments of the various parties to the project in order to ensure that these are implemented. These should be in
line and within the time scale of social impact (SIA) and environmental impact assessment (EIA). Such studies go
beyond the “impact fixation” to address the causes of unsustainable development.

INTRODUCTION

In order to pursue economic development
most countries have undertaken huge civil
engineering projects such as the construction of
dams, highways, large irrigation schemes, agro-
industrial undertakings, manufacturing industries
and other civil works. Since projects of this
magnitude must always have some negative
impacts, a series of mitigation measures has to
be put in place to minimize the intensity of some
of these effects. Environmental assessment (EA)
and social impact assessment (SIA) are some
approaches to integrating environmental issues
into economic decision making and, as such may
prove to be valuable tools for planning sus-
tainable development. Procedures for the pre-
paration and implementation of such studies have
been established (Wandesforde-smith and
Moreira 1985; Horberry 1984; Carpenter 1981).
Specialized approaches for developing countries
such as low-cost EA strategies have been
developed (Burdge 1990; Fuggle 1989; Biswas
and Geping 1987; Chambers 1987; Carpenter 1983;
Munn 1982). The World Bank made a preliminary
assessment of the environmental implications of
the proposed Chad-Cameroon Oil and Pipeline

Project before the start of the project in 1999
(Welsh 1997). There is need for a regular review
and monitoring of such projects in order to ensure
the success of inbuilt negative impact mitigation
measures. Oil exploitation is one of these
undertakings with negative environmental
impacts. The Chad – Cameroon Oil Pipeline project
is one of Africa’s largest recent development
projects. This estimated $3.7 billion development
project involved the installation of a 1,070km
underground pipeline from the oil fields at Kome
in southern Chad to the pipeline terminal located
11 km offshore the Cameroon Atlantic Ocean of
Kribi, from where oil is exported (Price et al. 1999).
See Figure 1.

There are concerns about the environmental
and social risk, that is, the creation of another
“Ogoniland”; Nigeria’s oil-producing region
marked by environmental devastation and brutal
human rights violation (Owabukeruyele 2002;
Nwachukwa 1999 Welsh 1997). Others view the
project in economic terms, that is, as a symbol of
economic prosperity and an instrument of poverty
alleviation (Tataw 2004; Ongbwa 2002; Ndumbe
2002; Nguiffo et al. 2002). As such a proper balance
between the benefits expected from this project
and the social costs can only be obtained through
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impact studies and careful monitoring of the
pipeline and its coastal facilities. The study seeks
to assess the socio – economic impact of the
project on the urban and rural inhabitants of the
Ocean Division and to relate these to the various
mitigation measures and management strategies
adopted in order to draw lessons for similar
projects.

STUDY AREA

Ocean Division is located within latitudes
2055’N and 3055’N, and longitude 9059’E and
11000’E. The coastal plain is undulating with
elevations between zero and 600m above sea
level. The hinterland is characterized by a rolling
low plateau. Metamorphic rocks constitute this
plateau while the coastal plain is composed of
sedimentary formations and outcrops of
metamorphic rocks. Mean annual rainfall is about
3000mm in Kribi. In the same station the mean
annual temperature is 260c. The vegetation is
equatorial forest. The equatorial climate is cha-
racterized by alternating dry and wet period.

The area has a land surface area of 11.280km2

with a population of about 30.000 inhabitants
based on a projection of the 1986 National

Population Census. The indigenous tribes are
predominantly hunters, farmers, and fishermen
who depend on the natural environment for their
survival. This forest harbours pigmies whose
livelihoods are almost solely dependent on
foraging and hunting. There are three urban
centres and several small villages in the area.
According to Welsh (1997) there was an uncon-
trolled influx of people seeking construction jobs
or searching to provide services to the migrant
work force around the pipeline route and at the
Kribi Port. This influx of largely male job seekers
led to serious social disruption of urban and
village communities (Ndumbe 2002. Nelson 2002;
Yimga and Hilbert 2002).

RESEARCH  METHODS

According to Smith (1993) there are five main
methods of assessing the impact of development
projects. These include the checklist, interaction
matrices, overlay mapping, network and
simulation modeling. This study adopted the
checklist method to assess the negative impacts
based on a checklist of socio-economic variables
that may be affected by the pipeline project. These
variables were derived from a checklist of

Fig. 1. Location of the study area:  Ocean Division along the Chad – Cameroon oil pipeline
(Source:  Banyuy, 2006)
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potential socio-economic issues to be dealt with
as stipulated in the Chad-Cameroon Oil Pipeline
Project Document. This checklist was designed
on a five-point response continuum scale based
on the Likert Scale: Strong positive impact was
coded 5; positive impact 4; while no impact
observed, negative impact and strongly negative
impact were coded 3, 2 and 1, respectively.

A sample of 3 towns and 10 villages were
selected for study based on their proximity to the
oil pipeline. Questionnaires (checklists) were then
administered to some randomly selected
respondents in these towns and villages. A total
of 88 questionnaires were served in the villages
and 100 in the towns. The field study focused on
the segment of pipeline in the Ocean Division
(130km). This segment constitutes 12.15% of the
entire length of the Chad – Cameroon oil pipeline.
Data was collected by use of checklist, field
observations, secondary sources and informal
interviews. Data on mitigation measures and
management strategies was obtained from the
project head office in Douala.

The 13 socio-economic variables investigated
were analyzed using appropriate quantitative
methods. This was done separately for the villages
and for the towns in order to assess the impact of
the project per geographical area (rural and urban).
The socio-economic variables and their codes are:

B1 Educational project assistance, B2 Sport
facilities and equipment, B3 Agricultural tools/
seeds and training programmes, B4 Local
employment and training, B5 Local business
development, B6 Damage to agricultural land and
crops, B7 Damage to cultural, archeological and

religious sites, B8 Resettlement of displaced
persons, B9 Family relationships, B10 Rela-
tionship with neighbouring villages, B11 Malaria
prevention programmes, B12 Tuberculosis
vaccination, B13 Tuberculosis patient assistance.

 RESULTS  AND  DISCUSSIONS

The main findings and discussions made by
the study are presented in this section. From
Table 1, educational project assistance (B1) scored
79.8% on positive impact and 14.9% on the strong
positive impact column. While 5.3% of the
respondents were unable to observe an impact,
there was actually a zero score under the negative
and strong negative impact columns. With a high
mean of 4.1, standard deviation of 0.4 and a
variance of 0.2, this singular item had a positive
impact on the socio-economic environment.
Provision of sport facilities and equipment (B2)
is important here because they were offered to
educational institutions and that is why it also
registered a high percentage of 80.3% on the
positive impact column and a further 3.2% under
strong positive impact. Though no impact could
be observed in 15.7% of the cases, negative and
strong negative impacts, scored very negligible
values of 0.4% each. As such, with a mean of 3.9,
standard deviation of 0.5 and a variance of 0.2,
the item was evidently impacting positively on
the environment.

Agricultural tools/seeds and programmes (B3)
show a positive impact on 75% of the cases and
a 4.8% score on the strong positive impact
column. However, no impact was observed in

Table 1:  Absolute and relative frequency distribution of socio-economic impacts for villages and towns.

Code Strong Positive No impact Negative Strong Mean STD Dev. variance
positive impact observed impact negative
impact impact

5 4 3 2 1 x (s) (v)

B1 37(14.9) 198(79.8) 13(5.3) - - 4.1 0.4 0.2
B2 8(3.2) 199(80.3 39(15.7) 1(0.4) 1(0.4) 3.9 0.5 0.2
B3 12(4.8) 186(75) 46(18.6) 4(1.6) - 3.8 0.5 0.3
B4 45(18.2) 198(79.8 5(2) - - 4.2 0.4 0.2
B5 171(69) 70(28.2) 5(2) - 2(0.8) 4.6 0.6 0.4
B6 - 5(2) 4(1.6 218(88 21(8.4) 4.6 0.6 0.4
B7 1(0.4) 5(2) 231(93.2) 9(3.6) 2(0.8) 3.0 0.3 0.1
B8 1(0.4) 1(0.4) 238(96) 5(2) 3(1.2 3.0 0.3 0.1
B9 1(0.4) 12(4.8) 6(2.4) 150(60.5) 79(31.9) 1.8 0.7 0.5
B10 2(0.8) 4(1.6) 229(92.3) 13(5.3) - 3.0 0.3 0.1
B11 5(2) 147(59.3) 88(35.5) 7(2.8) 1(0.4) 3.6 0.6 0.4
B12 5(2) 72(29.2) 168(68) 1(0.4) 1(0.4) 3.3 0.5 0.3
B13 5(2) 32(12.8) 208(84) 2(0.8) 1(0.4) 3.2 0.5 0.2

NB: The values within the brackets are the relative frequency distribution in percentages.
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18.6% of the cases, while 1.6% of the cases had a
negative observation. With a mean of 3.9,
standard deviation of 0.5 and variance of 0.2, this
item also exhibits a positive impact on the
environment.

Local employment and training (B4) had a
mean of 4.2, standard deviation of 0.4 and a
variance of 0.2 indicating that this item also had a
positive impact. The highest score of 79.8% was
recorded under the positive impact and an
additional 18.2%, under the strong positive
impact. Only 2.0% of the cases were unable to
observe any impact.

Local business development (B5) from the
analysis scored 69% under the strong positive
impact, 28.2% of the cases scored positive impact
while in 2% of the cases, no impact on local
business development could be observed. With
a mean of 4.6 and a standard deviation of 0.6, this
item surely had a positive impact on the socio
economic environment, when all the cases are
considered together.

Damage to gricu1tural land and crops (B6) had
a mean of 2.0, a standard deviation of 0.4 and a
variance of 0.2. This item indicates a negative
impact, as 88% of the cases scored a negative
impact and a further 8.4%, a strong negative impact.
With a very insignificant 2% of the cases scoring
a positive impact, 1.6% of the respondents found
it difficult to observe an impact.

Damage to cultural, archaeological and
religious sites (B7) scored a very high percentage
of 93.2% under the no impact observation column.
The negative impact column recorded 3.6% as
against 0.8% for the strong negative impact,
whereas 0.4% and 2.0% were the scores for the
strong positive and positive impact respectively.
With a mean of 3.0 and a standard deviation of
0.3 and variance of 0.1, the respondent found it
difficult to observe the impact of the pipeline
construction on this variable or item.

For resettlement of displaced persons (B8) no
impact could be observed for up to 96% of the
cases, but 2.0% and 1.2% of the respondents
scored negative and strong negative impact
respectively. The strong negative and positive
impact columns registered only a score of 0.4%
each. Thus with a mean of 3.0, standard deviation
of 0.3 and a variance of 0.1, same as the previous
item, it is evident that the majority of the
respondents never observed any impact of the
project on this variable.

Family relationship (B9) had a mean of 1.8, a

standard deviation of 0.7 and a variance of 0.5,
indicating that the project had a negative impact
on family relationship. This is because the
highest score of 60.5% was registered under
negative impact while 31.9% were recorded under
the very strong negative impact. Furthermore,
2.4% of the cases had no impact. The strong
positive and negative impact columns recorded
0.4% and 4.8% respectively. The impact on
relationship with the neighbouring villages (B 10)
could not be observed on 92.3% of the cases.
However, the negative impact column registered
5.3% and no score for the strong negative impact.
With mean of 3.0, standard deviation of 0.3 and
variance of 0.1, one can explain that it was equally
not easy for the respondents to observe an
impact on the item.

For malaria prevention programmes (B 11),
59.3% of the cases indicated a positive impact,
while 3 5.5% of the cases had no impact observed.
Strong positive impact scored 2.8% and 0.4%
respectively. The item has a mean of 3.6, standard
deviation of 0.6 and a variance of 0.4, indicating
that this item is evidently impacting positively
on the environment.

Tuberculosis vaccination (B 12) and
tuberculosis patient assistance (B 13), all show a
no impact observed on 68% and 84% of the cases
respectively. On the positive impact column,
tuberculosis vaccination scored 29.2% as
opposed to 12.8% for tuberculosis patient
assistance. Both scored a positive impact of 2%
and a strong negative impact of 0.4%. With a mean
of 3.3 for B12 and 3.2 for B13, the explanation is
that generally a positive impact was observed.

The impact of this project from a socio-
economic perspective was not felt at the same
level within the villages and towns. This could
be seen from the separate frequency statistics
for the villages and towns as shown in Table 2
and Table 3.

Tables 2 and 3 show that a comparison can be
made between the experiences in the villages and
towns. For educational project assistance (B1)
the towns scored 90.9% on the positive impact
column as opposed to 73.7% for the villages. In
addition, the villages and towns registered a
strong positive impact score of 18.8% and 8%
respectively. With a mean of 4.1 for both areas,
the item therefore had a positive impact.

Concerning sport facilities and equipment
(B2), the towns excelled with a positive impact
score of 88 7% as opposed to the villages with 75
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Table 2:  Absolute and relative frequency distribution of socio-economic impact for towns only

Code Strong Positive No impact Negative Strong Mean STD Dev. variance
positive impact observed impact negative
impact impact

5 4 3 2 1 x (s) (v)

B1 7(8) 80(90.9) 1(1.1) - - 4.1 0.3 0.1
B2 2(2.3) 78(88.7) 6(6.8) 1(1.1) 1(1.1) 4.0 0.5 0.2
B3 2(2.3) 45(51.1) 37(42.1) 4(4.5) - 3.5 0.6 0.4
B4 5(5.7) 78(88.6) 5(5.7) - - 4.0 0.3 0.1
B5 44(50) 40(45.5) 2(2.3) - 2(2.3) 4.4 0.7 0.6
B6 - 2(2.3) 81(92.1) 4(4.5) - 1.9 0.6 0.3
B7 1(1.1) 2(2.3) 81(92.1) 4(4.5) - 3.0 0.3 0.1
B8 1(1.1) 1(1.1) 81(92.1) 3(3.5) 1(1.1) 3.0 0.4 0.1
B9 1(1.1) 2(2.3) 6(6.8) 60(68.2) 19(21.6) 1.9 0.7 0.5
B10 2(2.3) 4(4.5) 82(93.2) - - 3.1 0.4 0.1
B11 1(1.1) 32(36.4) 52(59.1) 2(2.3) 1(1.1) 3.3 0.6 0.4
B12 2(2.3) 1(1.1) 83(94.4) 1(1.1) 1(1.1) 3.0 0.4 0.2
B13 2(2.3) 2(2.3) 82(93.1) 2(2.3) - 3.1 0.3 0.1

NB: The values within the brackets are the relative frequency distribution in percentages

Table 3: Absolute and relative frequency distribution of socio-economic impact for villages only

Code Strong Positive No impact Negative Strong Mean STD Dev. variance
positive impact observed impact negative
impact impact

5 4 3 2 1 x (s) (v)

B1 30(18.8) 118(73.7) 12(7.5) - - 4.1 0.5 0.2
B2 6(3.8) 121(75.6) 3.3(20.6 - - 3.8 0.5 0.2
B3 10(6.3) 141(88.1) 9(5.6) - - 4.0 0.3 0.1
B4 40(25) 120(17 - - - 4.3 0.4 0.2
B5 127(19.3) 30(18.8) 3(1.9) - - 4.8 0.5 0.2
B6 - 3(1.9) 3(1.9) 141(88.1) 13(8.1) 2.0 0.4 0.2
B7 - 3(1.9) 150(93.7) 5(3.1) 2(1.3) 3.0 0.3 0.1
B8 - - 156(97.4) 2(1.3) 2(1.3) 3.0 0.3 0.1
B9 - 10(6.3) - 90(56.2) 60(37.5) 1.8 0.8 0.6
B10 - - 147(91.9) 13(8.1) - 2.9 0.3 0.1
B11 4(2.5) 115(71.9) 36(22.5) 5(3.1) - 3.7 0.6 0.3
B12 3(1.9) 71(44.3) 86(53.8) - - 3.5 0.5 0.3
B13 3(1.9) 30(18.8) 126(78.7) - 1(0.6) 3.2 0.5 0.2

NB: The values within the brackets are the relative frequency distribution in percentages

6% However, in 20.6% of the cases in the villages,
no impact was observed as compared to only 6.8%
in the towns. The item was evidently impacting
positively on the communities with a mean of 4.1
for the towns and 3.8 for the villages.

The situation was however different in the
case of (B3) agricultural tools/seeds and training
programme(s) It is very normal that the villages
scored a high percentage of 88 1% on the positive
impact column compared to the towns with 51
1% In the towns, up to 42.1% of the respondents
were unable to observe any impact as opposed
to only 5.6% for the villages. With a mean of 3.5
for the towns and 4.0 for the villages, there was
positive impact in both areas.

Local employment and training (B4) showed
a 75% and 25% score on the positive and strong

positive impact column respectively for the
villages. But in the towns, this item scored 88.6%
on the positive impact, and 5.7% each on the
strong positive and no impact observed column.
Generally, the item had a positive impact within
the two areas, given a mean of 4.3 for the villages
and 4.0 for the towns.

For local business development (B5), the effect
was highly felt in the villages with a score of 79.3%
in the very positive impact column as compared to
50% for the towns. From the analysis, however,
the towns scored a positive impact on 45.4% of
the cases as compared to the villages with only
18.8%. This singular item was impacting positively
with a mean of 4.8 (towns) and 4.4 (villages).

Damage to agricultural land and crops (B6)
and family relationship (B9) registered a negative
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score in 87.5% and 68.2% of the cases respectively
in the towns as compared to 88.1% and 56.2%
under the same column in the villages. Thus, these
items had a negative impact on the socio-
economic environment of the two areas. This is
confirmed by the fact that the villages had a very
low mean of 2.0 for B6 and 1 .8 for B9, with the
towns having 1.9 each for B6 and B9. From Table
2 and 3, the remaining items B7, B8, B10, B12 and
B13 show that majority of the respondents in both
the towns and villages had difficulties in
observing their impact. For these items the towns
registered scores of between 52% and 83% under
the no impact observed column as compared to
the scores of between 53.8% and 97.4% for the
villages under the same column. That is why in
both the towns and villages, the mean ranged
from 2.9 to 3.2, giving the impression that the no
impact observed response played a greater role.
For these cases, only B 12 showed a positive
impact in the towns with a mean of 3.5.

Malaria prevention programme (Bi 1) is an
exceptional item in the case of the villages, which
registered a positive impact in 71.9% of the cases
as opposed to only 36.4% for the town where a
higher score of 59.1% was recorded under the no
impact observed column. As earlier mentioned,
nearly all the villages along the pipeline benefited
from the distribution of mosquito bed nets. With
a mean of 3.7 (villages) and 3.3 (towns) it is evident
that this single item had positive impacts.

The Pearson’s correlation technique was used
to establish a relationship between the 13 varia-
bles. This produced a 13 x 13 matrix of interrela-
tionship as shown in Table 4.

An examination of the correlation matrix (Table
4) shows that the majority of the variables has a

negative relationship and is weakly correlated with
each other. From the table there are also 6 cases
where the correlation coefficients are Significant
and the rest have insignificant coefficients. Out of
the five variables that have significant correlation
coefficients, only one is positively correlated while
the remaining four variables have negative signs,
which indicate that they have negative
relationships. The variables with significant
correlation coefficient are B3 (Agriculture tools/
seeds and training programmes), B4 (local
employment and training), B5 (local business
development), B8 (resettlement of displaced
persons) and B12 (tuberculosis vaccination).

The results of the principal component
analysis (PCA) of the socio-economic variables
using the varimax rotation are shown in Table 5.

The PCA succeeded in reducing the 13
variables to three orthogonal components which
together account for 61 .6% of the total variance
within the variables, thus leaving 38.4% of the
total variance unexplained. The component
loadings are exceptionally very high and above
0.800 in some cases.

Component I explain 23.9% of the total
variance and has significant loadings on 3
variables with an eigenvalue of 3.18. The variables
are B8 (resettlement of displaced persons), B 12
(tuberculosis vaccination) and B 13 (tuberculosis
patient assistance). Fortunately, a few persons
who were resettled in the villages still benefited
from the project health assistance programmes.

Component II also has significant loadings
on three variables, with an eigenvalue of 2 98 and
explains 21 9% of the total variance. The variables
are B3 (agricultural tools/s and training
programme), B5 (local business development and

Table 4:  Correlation Matrix of the socio – economic impact for towns

Variable B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13

B1 1.000
B2 -.122 1.000
B3 -.255 .470 1.000
B4 -.078 .097 .403 1.000
B5 -.142 .135 .549* -.020 1.000
B6 .116 .205 -.036 .113 .066 1.000
B7 .131 -.081 -.155 .511* .185 -.007 1.000
B8 -.080 -.232 -.111 .126 .055 -.220 .259 1.000
B9 .416 -.390 .508* .066 .573* -.015 -.058 -.055 1.000
B10 .063 -.424 -.304 -.198 -.249 -.275 .199 .262 .425 1.000
B11 -.250 -.141 .361 .251 .170 -.334 -.402 .144 -.261 -.050 1.000
B12 0.84 .246 -.003 .001 -.035 .208 -.420 -.815 .089 -.247 .062 1.000
B13 .372 .211 -.078 .132 -.347 .228 -.345 .689* .317 -.110 -.031 .817* 1.000

* Significant coefficient ± 0.50 at 95% confidence level
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Table 5: PCA of socio-economic impact for towns
(Varimax rotated)

Variables Components

I II III

B1 .260 -.420 -.290
B2 .458 .583 -.069
B3 .041 .740* .380
B4 .073 .085 .677
B5 -.151 .738* -.080
B6 .452 .155 -.312
B7 -.363 0.73 -.784*
B8 -.863* -.044 .025
B9 .122 -.858* -.015
B10 -.402 -.577 -.064
B11 -.201 .170 .761*
B12 -873* -.045 .180
B13 .863* -.044 0.25
Eigenvalues 3.18 2.98 1.85
% of Expl. 23.9 21.9 15.8
VarianceCum. 23.9 45.8 61.6
% of Expl. Var.

*Significant loading exceeding ± 0.70

Table 6:  Correlation matrix of the socio-economic impact for the villages

Variable B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13

B1 1.000
B2 .476 1.000
B3 .330 .222 1.000
B4 .276 .255 .085 1.000
B5 .053 -.177 -.069 -.002 1.000
B6 .019 .194 -.031 .348 -.048 1.000
B7 -.046 .146 .000 -.099 .000 .110 1.000
B8 -.197 -.026 -.028 -.210 -.042 -.515* .290 1.000
B9 -.222 -.038 -.173 .047 -.180 .326 -.063 -.438 1.000
B10 -.038 .026 -.045 .032 .010 -.012 .000 -.010 .114 1.000
B11 .260 .180 .160 .020 -.204 -.126 -.148 .088 -.105 -.042 1.000
B12 .260 -.060 .057 .024 .419 -.161 -.122 .0.24 -.384 -.058 .530* 1.000
B13 .260 -.157 .063 -.056 .175 -.188 -.130 .286 -.384 .057 .398 .605* 1.000

*Significant coefficient ± 0.50 at 95% confidence level

139 (family relationship). It was discovered that
some of the inhabitants in the towns depend on
farming, especially in Bipindi and Lolodorf. They
also benefited from the project assistance in the
form of agricultural tools. There was a ready
demand for agricultural products because of an
influx of workers. This also helped in stimulating
local business activities. The underlying factor
is therefore improvement in living standards.

Component III is highly loaded on only two
variables namely B7 (damage to cultural,
archaeological and religious sites) and B 11
(malaria prevention programmes). It might be
difficult to establish an interrelationship between
the two variables. However, during the period of
construction, serious attempts were made to

avoid the above sites. Where such sites could
not be avoided, compensation was made.

The Pearson’s correlation technique was also
used to establish a relationship between the 13
variables separately for the villages. This 13 x 13
matrix gave the results shown in Table 6.

The correlation matrix in Table 6 generally
shows a very weak and in most cases negative
correlation between these socio-economic
variables. There are 3 independent variables
having a significant correlation coefficient as
opposed to 6 in the case of towns. Out of these
three independent variables, two of them have a
positive correlation while the other remaining
correlations are negative. In effect, there are only
three significant coefficients in the whole matrix.
The variables are B6 (damage to agricultural land
and crops), B 11 (malaria prevention programme)
and B12 (tuberculosis vaccination). B6 has a
negative significant correlation coefficient of -.5
15 with B8. B11 has a positive correlation
coefficient of .530 with B12. Also, B12 has a
positive significant correlation coefficient of .605
with 813 (Tuberculosis patient assistance). The
varimax rotation gave the PCA results for the
villages as shown in Table 7.

The rotation Table 7 succeeded in reducing
the 13 socio-economic variables to 4 components
for the villages and 3 components for the towns,
accounting for 58.8% and 6 1.6% of the total
variance respectively. As such 41.2% of the total
variance remain unexplained, for the villages and
3 8.4% for the towns.

Component I, explaining 16.7% of the total
variance, and with an eigenvalue of 2.69, is
significantly loaded on two variables. These are
B5 (local business development) and B 12
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(tuberculosis vaccination). The project
community health programme (PCHP) succeeded
in eradicating some diseases common among the
Bagyili/Bakola (Pigmies) people such as
tuberculosis and malaria. Consequently, there
was a gradual improvement in the health
conditions of these inhabitants of the forest.

Component II, loads high also on two
variables, and explains 15.9% of the total variance.
The eigenvalue of the component is 2.16. The
variables are namely B6 (damage to agricultural
lands and crops) and B8 (resettlement of
displaced persons).

Component III, with an eigenvalue of 1.54,
explains 15.7% of the total variance and loads
high again on two variables namely, educational
projects and assistance (B 1) and sport facilities
and equipment (B2). Some primary schools
especially in the remote areas traversed by the
pipeline had some of their classrooms constructed
under the auspices of the project.

Lastly, component IV has significant loading
in only one variable, which is A7 (damage to
cultural, archeological and religious sites). This
emphasises the importance of this variable as the
local population attaches a lot of importance to
the items highlighted by this variable. Though a
lot of care was taken during the period of
construction to avoid such sites, the underlying
factor here is the negative influence on culture.
The component has an eigenvalue of 1.25 and
explains 10.5% of the total variance.

CONCLUSIONS  AND
RECOMMENDATIONS

The project has a high positive impact on local
employment and training and local business
development, a medium positive impact on
education project assistance and malaria
prevention programme and a low positive impact
on the development of sports facilities, agriculture
and assistance to tuberculosis patients. On the
other hand high negative impacts included damage
to crops and farmland, abandonment of project
facilities and local attitudes. Medium negative
impacts included inequitable distribution of jobs
and an inflationary situation. Low negative impacts
registered included the resettlement of displaced
people and damage to cultural, archeological and
religious sites. The early integration of impact
mitigation measures in the project yielded the
positive impacts and the low negative impacts. This
avoided potentially significant adverse impacts.
Most of the socio-economic impacts were positive.
There is a need for a regular review and monitoring
of the social commitments made by the various
parties to the project in order to ensure that these
are implemented. In line with the time scale of an
environmental impact assessment (EIA) and a
social Impact Assessment (SIA) periodic studies
are required during the life of the project and the
results made available to civil society. EIA and SIA
are self –limiting and ineffective to address the
adverse effects of development projects. The study
advocates more provocative, integrated approa-
ches that go beyond the “impact fixation” to
address the causes of unsustainable development.
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