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Abstract: The study assessed the adverse effect of gas flaring on the environment and the potential benefits

of its reduction on the local economy and the environment at large. This was with a view to suggesting an

integrated strategy and management plan for sustainable environment in the gas flaring areas. The study used

both primary and secondary data. The primary data was obtained through administration of two hundred and

ten questionnaires which focused mainly on the impact of gas flaring on farm activities; adaptation to gas

flaring effects; farmers perception on gas flaring and climate change and crop performance; etc. coupled with

intensive fieldwork. The data were presented in form of tables showing frequencies and percentages. Secondary

data used were those of monthly rainfall totals between 1992 and 2002, obtained from the meteorological

station of the Qua Iboe Terminus (QIT). The method of trend fittings was used in analyzing the data. The result

of the study clearly shows that gas flaring has contributed significantly to environmental degradation in the

area.  
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INTRODUCTION

One of the environmental problems associated with

crude oil exploration and exploitation in Akwa Ibom State

is  linked  to  gas flaring (ERA/FOE Nigeria, 2005;

Obioh, 1999). When crude oil is brought to the surface

from several kilometers below, the  gas associated with

such oil extraction usually comes to the surface as well. If

the oil is produced in those areas of the world that lack

gas infrastructure or a nearby gas market, a significant

portion of the associated gas may be released into the

atmosphere either un-ignited (vented) or ignited (flared).

Flaring or burning of gas is widely used to dispose of

natural gas liberated during oil production and processing

where there is often no infrastructure to make use of the

gas.

Gas flaring contributes to climate change, which has

serious implications for both Nigeria and the rest of the

world. Nigeria is one of the highest emitter of greenhouse

gases in Africa and among the highest CO2 emitters in the

world (GGFR, 2002; Iyayi, 2004). The burning of fossil

fuel, mainly coal, o il and gas, has led to the warming up

the environment through the emissions of carbon dioxide

(CO2) as the main green house gas (Ellen and Barry,

2005). Atmospheric contaminants from gas flaring

include oxides of Nitrogen, Carbon and Sulphur (NOx,

CO2, CO, SOx), particulate matter, hydrocarbons and ash,

photochemical oxidants, and hydrogen sulphide (H 2S)

(Obioh, 1999; Kindzierski, 2000). The flares also

contribute to acid rain, which, apart from corroding

corrugated aluminium roofs, acidify the soil, thereby

causing soil fertility loss and damaging crops. For

instance, studies have shown that in cassava, there is a

decrease in length, weight, starch, protein, and ascorbic

acid (Vit.C) content (Imevbore and Adeyemi, 1981),

while okra plants and palm trees around the flares do not

flower, and therefore, do not fruit. It is apparent that the

issue of gas flaring is a serious problem to environmental

sustainability. Therefore, this study focused on the

assessment of the impact of gas flaring on the crop

performance and yield in the study area, especially where

gas flaring is dominant.

Agricultural activity has always included adaptation

to a number of d iverse stresses and opportunities. Climate

and weather conditions are a good example of factors that

require on-going adaptations, which are even more

significant with climate change. These changes in weather

and climate conditions have been recognized as key

determinants for success in the agricultural-food sector.

Variations in such conditions as length in growing season,

changes in rainfall, changes in temperature, all influence

crop production. Therefore, sustainable agriculture is not

just a set of practices, but a process requiring skills of

adaptability (Milestead and Darnhofer, 2003; Ellen and

Barry, 2005), the presence (or absence) of which is a

fundamental determinant of how vulnerable a specific

system is, to external or internal stresses, such as climate

change. The development of such adaptation projects

which focus on reducing vulnerability, or increasing

adaptive capacity of communities to climate change and

variability has the potential to help maintain food

sustainability (Kindzierski, 2000). Thus, this study finds
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Fig. 1: Map of Nigeria showing the study location

relevance as a means of enlightening the farmer on

strategy for proper understanding of changes in climate

and adaptability to ensure a good crop yield. The study

specifically sought to: assess some of the implications for

climate change and communities; assess the effects of gas

flaring on agricultural activities and crop yield; assess the

potential benefits of its reduction on the local economy

and the environment at large; and suggest an integrated

strategy and management plan for sustainable

environment in gas flaring areas.

MATERIALS AND METHODS

The study was carried out between the mid and late

2008 at Mkpanak and Iko communities in Ibeno and

Eastern Obolo Local Government Areas located in the

Qua Iboe River basin of Akwa Ibom State, one of

Nigeria’s major oil producing states situated in South

Eastern Nigeria.  The Qua Iboe basin lies between latitude

4º30" and 5º30"N and long 7º30" and 8º15"E (Fig. 1). The

catchment’s area of the basin lies between the Imo and

Cross Rivers and covers about 3,266 km2. The region is

highly estuarine and deltaic in nature. It is made of

mangrove swamps and low-lying alluvial plains at the end

of the River Niger. The soils of the area are poorly

drained, and in the estuarine area of Ibeno, the low-lying

terrain may be submerged occasionally during the months

of June-October. The climate is typically tropical, hot and

humid, with a  long w et season lasting from March to

October, and a shorter dry season that lasts from

November to February. The major land use types in the

Qua River basin include oil exploitation, forestry and

agriculture. Qua River basin has the richest wetlands in

the world (Iyayi, 2004). Fishing is a major type of land

use in the coastal/riverine areas.

The data for this study came from both primary and

secondary sources. The primary data was obtained

through field survey by the administration of

questionnaires and oral interviews to ascertain the

inhabitants’ perception of effects of gas flaring in the

area, especially as it relates to crop yield. The secondary

data  for  this  work  included rainfall data for Ibeno

(1992-2002) obtained from the meteorological station of

the Qua Iboe Terminus (QIT). They were essentially the

monthly rainfall values from which other parameters were

determined, such as the mean monthly values, the mean

June-July-August-September-October (J-J-A-S-O) values,

etc. However, records of crop yield data were not

available for the study both at the local and state ministry

of agriculture to validate the claims of the local farmers.

Data was extracted from the questionnaires and

synthesized      by      classification,      tabulation,     and
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Tab le 1: Distan ce of farm  from g as flare po int and e ffects of flares  on farm

Distance from flare point  (Km) Frequency T ta l (% ) Effects o f gas flares o n farm Frequency T ta l (% )

Mkp anak

Less than 1 3 2.6 Defoliation 28 24 .3

1 – 2 34 29 .6 Withered leaves 15 13 .1

3 – 4 53 46 .1 Stun ted g row th 37 32 .2

5 – 6 25 21 .7 Wrinkling of leaves 35 30 .4

Total 115 100 Total 115 100

interpretation to arrive at certain inferences that were used
to make appropriate conclusions and recommendations,
after further tests were carried out to confirm the
inferences. 

RESULTS AND DISCUSSION

Analyses of the effects of gas flaring in the two
communities were done separately because of the fact that
in Mkpanak, gas is still being flared, while in Iko, gas
flaring was forcefully stopped about 10 years ago, by the
youth militants. Thus, the analyses in this section
compared the environment of the two communities to see
the differences and similarities (if any). As regards the
number of gas flaring points, distances of farms from the
point and effects of the flares on the farms, in Mkpanak,
there is only one gas flaring point at Mobil Producing
Nigeria (MPN) terminus. The other flare points are
offshore.  Table 1 shows the distance of farmlands of
respondents to this flare point. From the table, the average
distance of the farms from a gas flare point is about 3-4
km as indicated by the greater number of the respondents
(46.1%). 29.6% of the farmers have their farms within 1-2
km from the flare point, 21.7% of the farmers have their
farms located within 5-6 km from the flare point, while
2.6% of them have their farmlands located less than 1km
from the flare point.

In Iko, this parameter i.e. distance of farm from a
former flare point was not analyzed for farmers because
gas flaring was stopped in the area. However, in a
personal interview with some of the elderly ones in the
community, it was gathered that the effects of gas flaring
on crop were quite similar to those observed in Mkpanak,
but since the flaring had stopped, there seem to be a
measure of improvement with time as effects of the flares
gradually wear away.  As in Mkpanak, there was only 1
gas flare point in Iko town while the other 32 points were
offshore. Effects on crops according to the respondents
included, stunted growth, defoliation of leaves, wrinkling
of leaves, withered leaves and premature  ripening of fruits
due to the heat from the flare.

In respect of the impact of gas flaring on climate
change and its attendant effects on farming, the results
indicate that in Mkpanak, the effects of the changes in
temperature on crops included stunted growth, scotched
plants and such other effects as withered young crops, in
Iko, the changes in temperature tend to enhance general
crop performance (for instance, greener leaves), as
opposed to when gas was still being flared. 

Table 2: Effects of temperature change on farming in Mkpanak

Effects o f temperature Frequency T ota l (% )

No t app licab le 104 90 .4

Stun ted g row th 3 2.6

Sco tched P lants 4 3.5

Othe rs 4 3.5

To tal 115 100.0

Sou rce: Au thor’s Field wo rk

Table 3: Effects of change in rainfall pattern on crops

Effe cts of  rainfa ll Fraquency T ota l (% )

change on crops 113 49 .7

No t app licab le 88 43

Delays planting season 2 1

Late harvest 3 1.3

Low  harvest 10 5.0

Othe rs 105.0

Total 201 100

Table 2 shows the effects of temperature change in

Mkpanak. Even though gas flaring may have contributed

to high temperatures through the emission of the various

greenhouse gases (GHGs), especially CO2 which might

formed a blanket in the  atmosphere, preventing the long

wave radiation from the earth’s surface returning back to

space, and thus increasing both the atmospheric and soil

temperatures; yet from the table, it can be said that the

temperature change does not affect farming in Mkpanak,

as confirmed by 90.4% of the respondents. About 2.6%

and 3.5% of the respondents believed that the effects of

temperature change on farming in Mkpanak are stunted

growth and scotched plants respectively, while about

3.5% of the respondents were of the view that temperature

changes have some other side-effects on farming, apart

from those already mentioned.      

With respect to rainfall, Table 3 shows the responses

to changes in rainfall pattern and its effects on crops. The

responses were similar in the two communities; hence the

variable was analyzed for the two communities together.

Of the total respondents, 113 (49.7%) said they did not

notice any change in rainfall pattern, while the remaining

50.3% noticed changes in rainfall pattern. Hence, the

analysis of this parameter was based on the 50.3% that

noticed changes in rainfall pattern. The major effect of

changes in rainfall was the delay in planting season as

noted by most of the respondents (43%), which perhaps

led to late harvest, low harvest, and other effects such as

crop  failure  due  to  retreating of the rains after the first

two rains.

A comparison with the J-J-A-S-O rainfall trend at

Ibeno (1992-2002) and the mean monthly rainfall for

Ibeno  for  the  same  period (Fig. 2 and 3, respectively),
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Fig. 2: Trend in the J-J-A-S-O rainfall values in Ibeno between 1992 and 2002

Fig. 3: Variation between mean monthly (1992-2002) and monthly (2002) rainfall totals in Ibeno.

Table 4: Quantity of crops produced last year

Quan tity (bags) Frequency T ota l (% )

1-3 18 9.0

4-6 72 35 .8

7-10 61 30 .3

More than 10 50 24 .9

Total 201 100.0

Sou rce: Au thor’s fieldw ork

validates the claims made by the farmers that the rainfall

pattern was variab le from one location to another w ithin

the study area.  Figure 2 show s that the J-J-A-S-O rainfall

amounts in Ibeno for the entire period of the study was

highly  variable as there  were noticeable differences in the

rainfall totals in each of the months, and over the years.

Figure 3 shows the variation between mean monthly

(1992-2002) and monthly (2002) rainfall totals in Ibeno,

which also corroborates the claim by the farmers that

rainfall was highly variable. It became obvious that

monthly rainfall totals (in 2002) deviated far from the

mean monthly totals (1992-2002). The departures were

below ‘normal’ in the months of January, March, April

and May, which recorded the highest. Departures were

however above the ‘normal’ in the rest of the months with

August having the highest.

In respect to crop yield, Table 4 show s that on the

average harvest are 4-6 bags of crops as recorded by

35.8% of the respondents.  30.3% of the farmers recorded

a yield of 7-10 bags, 24.9% recorded more than 10 bags

and 9.0% recorded 1-3 bags. From the low percent that

recorded more than 10 bags of crops, it can be inferred

that the yield per farm is rather on the low side. This may

probably be due to the fact that the farmers do not have

very large farmlands, or due to the effects of the gas flares

on the soils, which have rid the soil of its fertility, thus the

soils no longer produce optimally.

Generally, the respondents in Iko indicated an

increase in their yield in the last 10 years, while those in

Mkpanak indicated a decrease in their yield in the last 10

years. By inference, the increase in Iko is likely to be due

to the fact that gas flaring had stopped in Iko, and the soils

have begun to be rejuvenated as the effects of the flares

are gradually wearing away, thereby enhancing better

crop performance.

Implications of the study: This study has clearly shown

that gas flaring contributed significantly to environmental

degradation in the area. Acid rain caused by gas flaring

(FOE, 2004; Medilinkz, 2010), has altered the vegetation

of the area (AbdulKareem, 2006), replacing the local

vegetation with “stubborn” elephant grasses (Penisetum

purpureum), as called by the local people, a grass plant

that thrives in very harsh environment. It is obvious that

the people of this area are dependent on the environment

for their source of livelihood. In the times past, the people

depended so much on resources from their natural

environment, and made their living through exploiting the

resources   of  their  land,  such  as  water and forests, as
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fishermen and farmers or hunters. These economic
activities were distorted by the discovery of oil in the
area, and subsequently, gas flaring, that has caused
immense environmental degradation in the area. The
effects were so much on the farmlands, crops, and water
such that the people no longer engage in productive
farming, fishing and hunting as they used to. The findings
of AbdulKareem (2006) showed that gas flaring has
indeed brought about degradation in the soil quality of the
area. The once lush forest is almost completely gone due
to acid rain, corrugated sheets used for roofing have given
way, the onetime area known for its fish now barely has
enough, and now tend to depend on imported frozen fish
as spillage has either killed or poisoned the aquatic life of
the area. Medilinkz (2010) corroborates the findings of
this study and maintained that gas flaring in the area has
resulted in health problems- mainly respiratory- as well as
damage to wildlife, homes and vegetation. 

Crop yield has reduced to the barest minimum as the

land can no longer sustain cultivation after several years

of environmental degradation from the flares, and as

fumes released from the flaring operation affect crops,

leading to low agricultural yield. These fumes also leave

hazardous   materials  to  equally  pollute  the  water

(FOE, 2004), which the rural populace depend on for

drinking. Thus, a quick flare out is the desire of all

stakeholders.

The study has implication  in that a lot of people in

this area depend on climate sensitive sectors, mainly

fishery and agriculture (Ellen and Barry, 2005). The

change in rainfall pattern in the area creates uncertainties

in the farmers who practice ra in-fed agriculture. This is

evident in the fact the farmers now delay the beginning of

the planting season for fear that after the first and second

rains, the rains may not come again for quite some time,

and this may result in crop failure. So, in order to avert

such losses, they watch the rains for some time to ensure

that the rains are regular enough before planting.

CONCLUSION

The study has shown that the soils of the study area

are fast losing their fertility and capacity for sustainable

agriculture due to the acidification of the soils by the

various pollutants associated with gas flaring in the area.

If what obtains in the study area is extrapolated and

generalized for all other oil-producing areas in N igeria, it

will then not be far from the truth to say that there is a

need to stop gas flaring in those areas where it is still

being practiced in order to save the physical environment

from total degradation. If gas flaring is not stopped, a time

may come, and very fast, in which agricultural activities

in such areas may be reduced to a very minimal degree,

and being a major source of food production in the

country, this may lead to serious food crisis in the nation.

Another serious implication  of this is that there will

most  likely  be  a  massive  rural-urban  drift  in the near

future as the degradation of the environment will make

fishing and farming difficult, hence the more vibrant

youths may have to change occupations and move to the

cities for other forms of livelihood. This study therefore

concludes that potential benefits abound on the local

economy and the physical environment if gas flaring is

stopped.

A major fact that comes out of this study is that gas

flaring poses a serious threat to the environment hence the

very urgent need for flaring to stop. Opportunities for

reducing and eventually eliminating gas flaring in Nigeria

depend first and foremost on the level of technology and

market factors available (ERA/FOE Nigeria, 2005).

Therefore, there is a need to develop adequate

technologies to stop the flaring practices by utilizing the

AG through electricity production using gas turbines and

re-injecting the AG into the oil field for enhanced oil

recovery.

Gas is being increasingly seen as a viable source of

energy to speed up  development needs in Africa. In

Nigeria, while gas is wasted through the air, creating

harmful air pollutants, biomass is still the mainstay of

cooking and other heating (ERA/FOE Nigeria, 2005). As

a matter of fact, the natural gas currently flared in N igeria

can serve the cooking needs of 320 million people not

served by modern fuels (Goldenberg, 2000). Thus

attention should be paid to the reduction of gas flaring and

channeling such gas for small-scale utilization such that

it benefits the local communities. Although the reduction

of gas flaring is usually capital intensive, but when the

economic benefits of health as w ell as environment are

considered, there is a  net economic benefit for industries,

agriculture, the government and the oil companies

themselves. Subsequently, this leads to an improved

standard of living for the local people. In those areas such

as Iko, where the flaring of AG has stopped, land

rehabilitation procedures should be put in place to

rejuvenate those lands that have been degraded by gas

flaring.
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