
G as flaring, a long-standing 
practice in the oil and gas in-
dustry, has come under harsh 

criticism. It not only wastes valuable 
resources and billions of dollars annu-
ally, it also has a severe impact on the 
environment. Efforts to curb gas flar-
ing around the world are slowly gain-
ing support, and if pursued efficiently, 
the end of this practice, harmful to our 
health, may come true by the envi-
sioned 2030.
Gas flaring is the burning of unwant-
ed gas that is extracted as part of oil/
gas exploration, production, and pro-
cessing operations. Sometimes non-
waste gases are also flared to protect 
processing equipments in exceedingly 
high-pressure conditions. The industry 
also relies on gas venting, which is the 
direct release of gases into the atmos-
phere and it usually occurs for safety 
reasons. However, flaring is preferred 
over venting, because less methane is 
released by burning the gas. Gas flar-
ing and venting are common practices 
among oil companies because captur-
ing and using the natural gas is often 
expensive and appears impractical. As 
the reasoning stands, financial practi-
calities seem to have been taken pri-
ority over destructive effects that gas 
flaring has on the environment.
Roasting the Sky, Poisoning the Air
“Gas flares are nothing short of crimes 
against humanity,” Nnimmo Bassey, 

the then-Director of Lagos-based En-
vironmental Rights Action and Chair 
of Friends of the Earth International, 
told The Guardian in 2011. “They roast 
the skies, kill crops and poison the air. 
These gas stacks pump up greenhouse 
gases into the atmosphere, impacting 
the climate, placing everyone at risk.”
Flaring can create five forms of pollu-
tion: noise, light, thermal radiation, 
particulates (soot), and emissions. If 
flaring is conducted properly, with a 
complete burn of the emitted natural 
gas, then particulate and emissions are 
minimized. However, variable environ-
mental conditions mean that the gas 
is rarely fully combusted and instead 
releases a plethora of toxic substances 
into the air.
Gas flaring thus contributes dramat-
ically to climate change. Gas venting 
releases methane and gas flaring emits 
both carbon dioxide and methane. 
These two major greenhouse gases 
have contributed to about 80% of glob-
al warming to date. Annually, gas flar-
ing releases about 350 million tons of 
CO2 into the atmosphere worldwide. 
The oil and gas industry is also respon-
sible for about 20% of global methane 
emissions. 
Flaring also produces black carbon 
particles which strongly absorb sun-
light and generate atmospheric heat. 
These particles can warm the air, and 
influence regional cloud formation and 

precipitation patterns. If black carbon 
particles fall onto snow or ice, it can ab-
sorb sunlight and accelerate melting, 
which further negatively contributes 
to global warming. According to envi-
ronmental reports, the Arctic region 
is warming twice as fast as the rest of 
the world, which can be partly attribut-
ed to the increased presence of black 
carbon. A. Stohl led a study, published 
in 2013 in Atmospheric Chemistry and 
Physics, which showed that gas flaring 
contributed 42% to the annual mean 
black carbon surface concentrations in 
the Arctic. 
Scientific research on the environmen-
tal effects of gas flaring is further sup-
ported by a wealth of research on the 
specific compounds that are released 
in the process. The exact combination 
of emissions depends on several fac-
tors, including the burning temper-
ature, the composition of the waste 
gases, and wind speed. As O. Saheed 
Ismail, and G. Ezaina Umukoro demon-
strated in a 2014 article from the Jour-
nal of King Saud University, gas flares 
contaminate the atmosphere with a 
range of harmful contaminants such 
as nitrogen dioxide, carbon dioxide, 
carbon monoxide, sulphur dioxide, 
particulate matter, hydrocarbons, ash, 
photochemical oxidants, and hydro-
gen sulphide. All of these compounds 
are shown to harm human health. In 
total, there have been over 250 identi-
fied toxins associated with flaring.  
People breathe in these contaminants, 
but the toxic mixtures also make their 
way into water and soil. Drinking wa-
ter and agricultural soil are affected, 
making areas near gas flare sites some-
times uninhabitable. 
Water bodies in gas-flared environ-

ments have been shown to contain 
increased levels of heavy metals, such 
as lead, cadmium, copper, manganese, 
and nitrates. C. N. Nwankwo and D. 
O. Ogagarue demonstrated the pres-
ence of such heavy metals in a 2011 
study published in the Journal of Ge-
ology and Mining Research. According 
to their research, the heat generated 
from gas flaring can kill nearby vege-
tation, destroy swamps and marshes, 
suppress the growth and flowering 
of some plants, degrade soil, and de-
crease agricultural productivity. 
Crops located near gas flare sites have 
reduced nutritional value. In a 2013 
study published in Journal of Environ-
ment Pollution and Human Health, 
author Anslem O. Ajugwo compiled 
data and information from a variety of 
research sources to craft a case study 
of Nigeria. He argued that gas flaring 
has “impoverished the communities 
where it is practiced, with attendant 
environmental, economic and health 
challenges.”
Acid rain has also been linked to gas 
flares, as Akobundu Amadi demon-
strated in a 2014 Journal of Geoscienc-
es and Geomatics article. Acid rain 
makes water bodies such as lakes and 
streams more acidic, damages vege-
tation, causes roof erosion, and kills 
aquatic animals, harms local popula-
tions. In effect, soils near gas flaring 
sites become more acidic from acid 
rain and cannot support agriculture.
Health Diseases on Display 
The environmental issues are further 
exacerbated by the direct impact that 
gas flaring has on population’s health, 
and not exclusively of those living in 
proximity to gas flares.
Most scholarly research about the 

Fading Environmentally Destructive Flames
By Ahnie Litecky

“Gas flares are nothing short of crimes 
against humanity.”
Nnimmo Bassey, former Director of Lagos-based Environmental Rights Action and 
Chair of Friends of the Earth International
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health effects of living near gas flare 
sites has been conducted in Nigeria, 
where the gas flaring has been in wide-
spread use for decades. For example, 
A.E. Gobo, G. Richard, and I.U. Ubong 
from Rivers State University of Science 
and Technology in Nigeria demon-
strated in a 2009 paper published in 
the Journal of Applied Sciences and 
Environmental Management that cer-
tain respiratory diseases were more 
prevalent in gas flaring areas than in 
areas without gas flaring. In a 2013 
study published in the International 
Research Journal of Medical Scienc-
es, J.N. Egwuruwu, et.al. showed that 
rates of kidney disease increased near 
gas flaring sites. Two years later, T.E. 
Ogbija, A.O. Atubi, and V.N. Ojeh used 
questionnaires, oil spill records, and 
gas flare data to argue that environ-
mental degradation of air, water, and 
land in the Nigerian Delta caused a 
variety of health, economic, and agri-
cultural problems. Their research was 
published in the Journal of Environ-
ment and Earth Science.
These three studies are just a sample 
of the extensive research demonstrat-
ing an alarming link between gas flar-
ing and a myriad of health problems. 
Lung damage, anemia, nausea, head-
ache, fatigue, leukemia, birth defects, 
wake-sleep disturbances, respiratory 

problems, skin/eye irritation, cancer, 
skin disorders, and kidney disease, 
are merely some of the health issues 
associated with gas flaring emissions. 
People who live near gas flaring sites 
also deal with loud noise from the gas 
emissions and bright lights given off by 
the flames.  
People in other countries with high 
rates of gas flaring have also com-
plained of negative health effects from 
gas flares. Iraqis who live near gas flare 
sites have complained of infected skin, 
allergies, asthma, and other respira-
tory problems. Similarly, in 2013, resi-
dents of a Canadian town reported an 
increase in hair loss, skin rashes, and 

respiratory issues such as coughing af-
ter several years of increased gas flar-
ing nearby.  
Furthermore, flaring negatively affects 
animals as well. Several instances of 
mass bird deaths at gas flare sites have 
been reported in Canada, Nigeria, and 
the North Sea. In 2013, approximately 
7,500 migrating birds were killed at a 
gas plant in Canada. Of course, live-
stock and domesticated animals that 
live near gas flare sites ingest the same 
harmful contaminants that people do 
through the air, crops, and water. Sci-
entific studies concerning the specific 
effects of gas flaring on animals are still 
scarce, but a 2000 Canadian study, led 
by C. L. Waldner and published in Pre-
ventative Veterinary Medicine, showed 
an increase in the risk of stillbirth and 
mortality in Canadian cattle near gas 
flaring locations. 
There is a lot of anecdotal evidence 
that animals who live near gas flaring 
sites suffer from a variety of reproduc-
tive and health problems, while scien-
tific studies support the findings about 
the negative health consequences for 
animals ingesting toxic chemicals.   
Common Flaring Rationale
Gas flaring is bad. Everybody agrees. 
Scientists have produced a wealth 
of research that shows gas flaring is 

harmful. People who live near gas flar-
ing sites can attest to the toxic air and 
scorched earth. Gas flaring contributes 
to climate change. The practice wastes 
huge amounts of a non-renewable re-
source. Worst of all, gas flaring is not 
necessary. The technology to reduce 
gas flaring is available, so why is gas 
flaring still so common?
The short answer is that gas flaring is 
cheap and easy.  The long answer is, of 
course, much more complicated.
“Flaring continues because there are 
prevailing barriers that hinder invest-
ments in flare reduction,” Torleif Haug-
land, Senior Partner at Carbon Limits, 

a Norwegian-based climate change 
consulting firm, told Egypt Oil & Gas. 
“Some are technical and economical 
and would need economic incentives 
or regulatory pressures and meas-
ures to be eliminated, while others 
are caused by lack of awareness and/
or priority by corporate managers. 
Finally, distortive policies and regula-
tions (e.g. pricing policies, and license 
terms) hinder many flare reduction 
projects which are profitable from a so-
cio-economic perspective.”
One important issue that Haugland 
raised is economics. Gas flaring is often 
considered the most economical thing 
to do with natural gas. Oil can be trans-
ported to refineries in trucks, even from 
very small and remote fields. However, 
gas requires pipelines to be moved to 
market and building pipeline infra-
structure is costly. Companies do not 
want to invest lots of money to extract 
small amounts of gas from far-flung 

fields. Russia, who currently holds the 
unfortunate distinction of top natural 
gas flaring nation in the world, is an 
excellent example of the geographic 
reasons that flaring occurs. In Russia, 
most oil field are spread out across re-
mote areas that are difficult to access, 
therefore building pipelines to move 
the associated natural gas is extremely 
costly and makes little economic sense 
for Russian oil companies.  
Another significant reason why gas 
flaring continues is that many gov-
ernments have not done enough to 
effectively regulate the practice. For 
instance, the Nigerian government 
outlawed gas flaring in 1984, but the 
country remains at the top of the gas 
flaring lists. Over the past few decades 
the government has struggled to en-
force gas flaring laws, yet instead rou-
tinely succumbed to pressure from oil 
companies to push back deadlines and 
amend legislation. 
The low price of natural gas also con-
tributes to gas flaring. In the US, anoth-
er major gas flaring country, natural 
gas prices remain low, despite a huge 
market for the resource. As in the case 
of Russia, American oil companies 
have little economic incentive to build 
costly infrastructure to capture and sell 
natural gas and instead routinely flare 
the gas.
Beyond the environmental impact of 
gas flaring, there are further huge eco-
nomic ramifications.  According to the 
World Bank, gas flares at oil production 
sites burn approximately 140 billion 
cubic meters of natural gas annually, 

which is about 4% of world produc-
tion that remains unrecoverable amid 
growing global demand of gas. 
Several countries have meanwhile set 
on a path towards ending gas flaring, 
yet only Norway seems to present a 
flaring reduction success story. The 
country has formulated a clear and 
detailed gas flaring and venting policy 
and the government works closely with 
oil companies to ensure compliance.
Efforts to Reduce Flaring
Despite the dire facts and statistics sur-
rounding gas flaring, there are also plenty 
of reasons to hope that the practice will 
soon end globally. The World Bank has led 
global efforts to reduce gas flaring, most 
recently by introducing a Zero Routine 
Flaring by 2030 initiative last year. Govern-
ments, oil companies, and development 
institutions are signing on to support the 
legal, regulatory, and economic changes 
necessary to put an end to routine gas 
flaring.

Haugland argues that the World Bank 
initiative is both realistic and achieva-
ble.  “The target is for avoiding flaring 
at new production sites and seeking 
flare elimination from existing flare 
sites when such investments are eco-
nomically viable,” he said.  Further, 
“the rise of climate change on the in-
ternational policy agenda implies that 
there will be much more attention and 
action directed toward the resource 
waste which flaring represents. Given 
that 2030 still is more than 10 years 
away seen from a planning and project 
implementation perspective this target 
should be achievable and realistic.”
“The oil and gas industry has a re-
sponsibility to cut routine gas flaring 
to zero,” said Anita Marangoly George, 
World Bank Senior Director for Energy 
and Extractive Industries, in a state-
ment in December 2015. She added 
that “ending routine gas flaring not 
only stops millions of tons of CO2 going 
into the atmosphere every year, it can 
contribute to improving the life of the 
people who live around gas flare sites.” 
Unlike the existing practice, destruc-
tive to the life on earth, a straightfor-
ward rationale should instead be ad-
vocated for in line with people’s rights 
to clean environment, corporate and 
governmental obligations and global 
urgent demand for clean energy. 
As Anita Marangoly George eloquently 
put it: “If converted to power, the flared 
gas can produce electricity to light up 
the African continent. So what are we 
waiting for?” 

“If converted to power, the flared gas can 
produce electricity to light up the African 
continent.”
Anita Marangoly George, World Bank Senior Director for Energy and Extractive 
Industries

“The rise of climate change on the inter-
national policy agenda implies that there 
will be much more attention and action 
directed toward the resource waste which 
flaring represents.”
Torleif Haugland, Senior Partner at Carbon Limits
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N igeria is an eloquent example 
of a gas flaring paradox. While 
exerting efforts in stopping 

routine gas flaring for decades, an 
end to this practice seems to be still 
distant for the country. It seems that 
Nigeria is taking one step forward and 
two steps back.
This case demonstrates evidently 
how adopted regulatory framework 
of gas flaring reduction could fail. Ni-
geria is the country “where stringent 
regulations are not implemented 
and the regulator is ineffective,” as 
Frederik Beelitz, Managing Director 
of Economic Consulting Associates 
(ECA), presented in his paper at a 
Cairo workshop on gas flaring. He 
added that flaring in Nigeria is more 
economical than marketing gas due 
to the unviable domestic gas market.
The Cheapest Method
Nigeria is the largest oil producer in 
Africa and one of the world’s top five 
exporters of liquefied natural gas 
(LNG). The country’s industry first be-
gan to engage in gas flaring with the 
discovery of oil in commercial quanti-
ties in Oloibiri in 1956. Oil companies 
found this practice as the cheapest 
method of removing the associated 

petroleum gas (APG). At that time, rel-
atively little demand for gas in many 
parts of the world made the prospect 
of investing in the harnessing, lique-
faction, and export of natural gas less 
attractive than it is today, and the 
APG was usually burned off. 
As the Nigerian economy is largely 
dependent on the oil and gas sector, 
which accounts for about 95% of its 
foreign exchange earnings, 40% of its 
GDP, and 75% of federal government 
total revenue, the federal govern-
ment initiated gas flaring reduction 
policies to boost oil production while 
preserving natural gas resources. By 
creating a new regulatory framework 
for gas flaring reduction, the govern-
ment was targeting gas sector’s defi-
ciencies, primarily the lack of infra-
structure that has been continuously 
preventing monetizing flared natural 
gas from happening. 
Oil flaring in Nigeria was thus formally 
banned in 1984 and declared “uncon-
stitutional” by the Nigerian Supreme 
Court in 2005, but the federal and state 
authorities have been unable to en-
force the regulations on oil companies 
to stop this practice. For years to come, 
flexible regulations were in place with 
no punishments being recorded.

The US Energy Information Admin-
istration (EIA) estimated that the 
country contributes about 13% to 
the global gas flaring total. While the 
volume of flared gas in the country 
slightly decreased due to a combi-
nation of several factors, still some 
45% of Nigeria’s gas was flared back 
in 2011. According to the latest es-
timates published recently by the 
National Oceanic and Atmospheric 
Administration (NOAA), Nigeria’s up-
stream sector flared 9.4bcm in 2013 
and 8.4bcm in 2014. 
This raises critical questions as to 
which factors in reality could have 
contributed most to the decline. 
Some analysts point to the fact that 
the drop in gas flaring volumes re-
flected less the purposeful implemen-
tation of the county’s strategy and 
was rather an outcome of the current 
problematic dynamics in the global 
oil market. Shrinking oil production 
in the country that was hampered by 
instability due to destructive militant 
attacks on the oil fields and pipelines 
that caused supply disruptions, part-
ly contributed to the actual effect.  
Formalized Inefficiency
Despite minor achievements, Nigeria, 

nonetheless, remains the biggest gas 
flarer on the continent and the sixth 
largest in the world. Given the coun-
try’s decade-long efforts in curbing 
gas flaring, its overall performance is 
rather limited, a researcher, Dennis 
Otiotio, from the University of Tulsa, 
Oklahoma, US, concluded in a study 
in 2013. 
Reasons? A mix of ineffective, ineffi-
cient, and non-transparent gas flar-
ing legislation, a lack of political will 
to implement relevant policies, and 
the absence of capable, independent, 
and well-funded regulatory agencies. 
Inefficiency in enforcing national gas 
flaring regulations was dubbed as 
the key factor. Hence, further formal 
efforts were adopted with a goal to 
stop the wasteful practice on a large 
scale. The federal government estab-
lished the Department of Petroleum 
Resources (DPR) under the Ministry of 
Petroleum, which was to ensure the 
compliance of oil and gas companies’ 
operations with the national indus-
trial and environmental regulations. 
In spite of these massive formalized 
structures and processes in the coun-
try, it was reported that a general bu-
reaucratic practice by the DPR under-
mined possible positive outcomes. 

By Amanda Figueras

Nigeria’s Unfulfilled Gas Flare Targets 

Nigeria is the country “where stringent regulations are not implemented and the 
regulator is ineffective.”    Frederik Beelitz, Managing Director of Economic Consulting Associates
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Routine flare is still being allowed by 
the Department, which is believed to 
be raising operators’ gas flaring limits 
in discretion. Issuing permits seems 
to be a mere formality. Operators are 
granted exceeding allowance based 
just on their merits. When their per-
formance in relation to gas flaring 
reduction is considered satisfactory, 
the DPR is reported to be lenient.
The 2013 study by Otiotio also point-
ed to the conflict of interest on part of 
the government, regulatory officials, 
and the oil and gas companies, with 
large scale corruption penetrating all 
levels of the sector. 
The problem is likely strongly tied to 
the fact that the Nigerian government 
has a double role in the system. It is 
both a regulator and an owner-oper-
ator in the oil and gas industry. The 
government owns the oil and gas in 
place, and through the Nigerian Na-
tional Petroleum Corporation (NNPC), 
it has major shares in Joint Ventures 
(JV) with other oil and gas compa-
nies. Under this arrangement, regu-
lating the oil and gas sector comes as 
an indirect imposition of restrictions 
on the NNPC itself. Moreover, oil and 
gas companies can usually blame 
their inability to meet the gas flaring 
deadlines and limits on NNPC’s fail-
ure to meet its financial obligations 
towards JVs. Most importantly, since 
the government has the biggest share 
in oil revenues, a stringent enforce-
ment of gas flaring regulations would 
adversely affect the state’s income. 
Therefore, the rules are relaxed to al-
low for continuous production of oil 
and gas.
Gas for Power
The cited study further suggested it 
was necessary for the Nigerian gov-
ernment to encourage the construc-
tion of needed gas infrastructure, 
and improve the gas market climate 
in order to upgrade its gas flaring re-
cords. The measures are something 
that could be achieved by resorting to 
international financial institutions to 
raise required funds and by promot-

ing public-private partnerships that 
would lead to collaboration in elimi-
nating unsustainable practices. 
In Nigeria, “historically, investment 
in the oil and gas sector has been 
focused on oil, to the detriment of 
gas,” a liquefied natural gas produc-
ing company, Nigeria LNG Limited 
(NLNG) lamented the lack of accom-
plishments in gas flaring elimination. 
Another impediment to decreasing 
gas flaring, apart from the volatile 
security situation in Niger Delta, has 
been a lack of partner funding, stated 
Royal Shell Dutch, one of the largest 
gas producers in the country.
Despite that, the country has mone-
tized over 4.7tcf of APG, which would 
have otherwise been flared and wast-
ed, NLNG said in an email interview 
with Egypt Oil&Gas.
Nigeria’s efforts to improve the gas 
sector reach back to 2008 when the 
government developed a Gas Master 
Plan that promoted investment in 
pipeline infrastructure and new gas-
fired power plants. The aim was to 
help reduce gas flaring and provide 
more gas to fuel electricity genera-
tion in line with electricity sector’s 
privatization, which was believed to 
increase efficiency. 
The Nigerian government therefore 
prefers to utilize associated gas for 
domestic purposes with a focus on 
power generation, Carbon Limits Ni-
geria explained to Egypt Oil&Gas in 
an email. Nonetheless, progress has 
been limited, largely also on account 
of security risks in the Niger Delta that 
complicated the construction of in-
frastructure. In the end, according to 
a consultancy firm, Oxford Business 
Group, despite its hydrocarbon-rich 
economy, Nigeria produces less pow-
er than a medium-sized European 
city. 
Gathering Associated Gas
Gas flare solutions vary by location 
and feasibility. International oil major 
companies such as Shell, ExxonMobil, 
Chevron, Total, and ENI have already 
developed similar projects in the 

country, some of which are specifical-
ly focused on monetizing the gas that 
is currently being flared. 
Amongst those projects, the Shell 
Petroleum Development Company 
of Nigeria Limited (SPDC) began a 
multi-year program in 2000 to install 
equipment to capture associated 
gas from its oil producing facilities. 
Its goal was to install Associated Gas 
Gathering (AGG) infrastructure to 
recover 90% of the associated gas 
produced in this process. The other 
10% was to be dealt with via local gas 
offtake agreements with third parties 
for small-scale local projects. More 
than 40 Nigerian investors were inter-
ested in the scheme. Shell contended 
that the program was, however, side-
lined due to external factors. Fund-
ing from the NNPC declined, security 
concerns made it unsafe for staff and 
contractors to work in large parts of 
the Delta for long periods of time, and 
contracts approval processes were 
delayed. 
Despite these issues, between 2000 
and 2012, SPDC managed to install 
AGG infrastructures at 37 sites cov-
ering about 66% of its APG. Unfortu-
nately, 18 of these facilities were ei-
ther vandalized or not commissioned 
because of the crisis in the Niger 
Delta stretching between 2006 and 
2010. Notwithstanding, in total, the 
SPDC’s flaring dropped by about 75% 
between 2003 and 2012 from over 
0.66bcf/d to about 0.16bcf/d, and flar-
ing intensity was reduced in the same 
period from about 0.74mscf/bbl to 
0.40mscf/bbl.
In May 2010, following improvements 
in the security situation in the Niger 

Delta, the SPDC resumed work on ad-
ditional gas-gathering projects. Later, 
in 2012, the SPDC committed to two 
big capital projects with a 30% share 
in both the Forcados Yokri and South-
ern Swamp projects. These were ex-
pected to gather additional 35% of 
flare gas in 2014/2015, thus taking the 
SPDC JV flaring intensity to below the 
current global average. Royal Dutch 
Shell estimates the entire AGG pro-
gram will cost over $6 billion when 
complete.
In addition, the Southern Swamp As-
sociated Gas Solutions Project will 
add 100mscf/d of gas to domestic 
supplies once completed in 2017, fed 
through the existing western pipeline 
system, the Escravos-Lagos Pipeline 
System (ELPS). Meanwhile, the Forca-
dos Yokri Integrated Project will add 
additional 80mscf/d of shallow-water 
associated gas.
As these project mark considerable 
improvement on the road to zero gas 
flare, the support is needed also on 
the national level. In March, Nigerian 
President, Muhammadu Buhari was 
reported by national press as saying 
that his administration was working 
towards the endorsement of the ‘Zero 
Routine Gas Flaring by 2030’ initia-
tive. He added that Nigeria will try to 
eliminate gas flaring already by 2020. 
However, this optimistic aspiration is 
seen by observers and experts alike 
as unreachable, given that the coun-
try has been unable to meet its ob-
jectives in several decades. Buhari’s 
announcement is therefore believed 
to turn into yet another insignificant 
deadline that will never materialize.

“The Nigerian government prefers to utilize associated gas for domestic  
purposes with a focus on power generation.”   Carbon Limits Nigeria 

“Historically, investment in the oil and 
gas sector [in Nigeria] has been focused 
on oil, to the detriment of gas.”     
Nigeria LNG Limited (NLNG)
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Routine gas flaring is a dramat-
ic example of what should 
urgently be eliminated. There 

is no benefit to it from the monetary 
point of view, except in a rare number 
of cases. Given an enormous dimen-
sion of the problem, could routine gas 
flaring really end? Is it an issue of will-
ingness, financing, or knowledge? 
Norway has evidently demonstrated 
that the practice is possible to erad-
icate. In this Scandinavian country, 
flaring takes place occasionally, pri-
marily for safety reasons both off-
shore and on land, but routine burn-
ing is banned since 1971. The country 
is a global positive example where di-
rect state regulations and strict envi-
ronmental mechanisms resulted in an 
extraordinary accomplishment. 
The country instituted regulatory 
measures that have significantly re-
duced gas flaring while increasing oil 
production. A carbon tax, introduced 
in 1991, proved to be a successful in-
centive in establishing zero routine 
gas flare environment in the oil and 
gas industry.

Regulatory Measures 
Norway was the first oil-producing 
country to announce its support for 
the World Bank’s initiative to end rou-
tine gas flaring by 2030. The world’s 
third largest exporter of gas and the 
largest oil producer in Western Eu-
rope transports most of its Associat-
ed Petroleum Gas (APG) produced in 
the country to neighboring markets 
through an extensive pipeline infra-
structure that links it mainly to EU 
nations.
A total ban on non-emergency flaring 
in the Norwegian continental shelf 
was introduced in 1971 in order to 
avoid wasting resources. Later, when 
the effect of flaring on global warm-
ing was discovered, Norway strength-
ened its commitment to the ban with 
a policy that combines direct regula-
tion with environmental schemes in 
order to address the issue. When the 
zero flare system was adopted, it has 
been implemented in nearly 30 Nor-
wegian offshore installations.
Under the adopted measures, oil and 

gas developers are required to come 
to terms with gas utilization plans 
prior to carrying out any field devel-
opment operations, and the respon-
sibility of reporting and monitoring 
rests on their shoulders. They are, 
therefore, obliged to establish an in-
ternal control system that ensures 
compliance, and they also have the 
obligation to check sensor calibration 
regularly, every six months.
Fiscal Incentives
In addition to these measures, a CO2 
tax and greenhouse trading scheme 
has added further direct costs that 
strongly advise against developers 
from engaging in flaring. The CO2 tax 
was first introduced in 1991 and the 
amount collected by the state author-
ities steadily increased over time. The 
tax is calculated based on the volume 
of gas flared and vented. In Norway, 
it comes at a rate of $120 per 1,000 
cubic meters. This has been a driv-
ing force for the development of new 
technologies and operational proce-
dures, for example the “closed flare 
system” that minimizes non-routine 
flaring.
Further, the tax, which is deductible 
as a cost from the corporate income 
tax, is in line with the Norwegian cli-
mate change policy and it is part of 
the country’s commitment to the EU’s 
Emissions Trading System (EU ETS). 
Moreover, hefty fines - far too large 
to be acceptable as “another part of 
doing business here,” and punitive 

measures - including a temporary 
suspension of activities, jointly create 
an effective way to discourage opera-
tors from the flaring practices.
Investments for Permits
Permission to flare gas in Norway can 
be granted only by the Ministry of Pe-
troleum and Energy. Nonetheless, in 
all cases, operators have to submit 
an APG utilization scheme prior to the 
approval of their Plan for Develop-
ment and Operation of oil fields. 
In fact, as the Norwegian consultan-
cy company in emission reduction 
in traditional energy sectors, Carbon 
Limits, explained to Egypt Oil&Gas, 
“in a number of cases, major new de-
velopments were only approved after 
significant investments were made 
to avoid routine gas flaring and gas 
venting.” For instance, at the Draugen 
field, gas was re-injected into a near-
by aquifer, while a gas export pipeline 
was built, stated Carbon Limits and 
presented another example. For the 
Heidrun field, the development could 
have only proceeded in parallel with 
the construction of a methanol plant 
and connecting gas pipeline. 
The supervisory and control role of 
the state institutions proved inevita-
ble for the success of gas flaring re-
duction. Similarly, strict observation 
of the regulatory requirements and 
processes by operators contributed 
greatly to the achievements.

By Amanda Figueras

NORWEGIAN 
Lesson in Gas Flare Elimination 

“Norway brings one of the best examples 
of successful oil production policies as 
well as environmental protection.” 
Gulzhan Nurakhmet, Academic Journal Oil, 
Gas & Energy Law
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Associated Gas Utilized
As a result, most of Norway’s recov-
ered gas is exported, while the rem-
nant of APG is, not surprisingly, re-in-
jected. 
Some examples of gas re-injection 
methods in the Norwegian oil fields 
include non-miscible injection meth-
od, which avoids mixing gas with oil. 
The method is employed in the Grane 
offshore oil field in the North Sea. An-
other way is to employ a more com-
mon, miscible injection method, in 
which gas is mixed with oil to reduce 
viscosity and increase pressure with-
in reservoir for easing recovery. This 
allows developers to recover more oil 
than the previously mentioned op-
tion, and it is the method employed in 
the Straffjord field.
Meanwhile, in the Gullfaksoil field, 
the state company Statoil, following 
the 1991 CO2 tax introduction, devel-
oped a system to end continuous rou-
tine flaring by recycling APG. Instead 
of being flared, the gas routed to an 
existing gas export system through a 
pipeline network. The pipeline net-
work has a valve which can quickly 
divert the flow to the flare stack if the 
pressure begins to increase. 
In addition, the country also employs 
the Far North Liquids and Associated 
Gas System (FLAGS), a natural gas 
pipeline used to transport associated 
gas and liquids from multiple plat-
forms in the North Sea. It extends over 
450 km and is used to transport gas to 
the UK.
In Norway, the effects of the Enhanced 
Oil Recovery (EOR) schemes and the 
re-injection of APG have contribut-
ed to the extraction of additional 
320mscm of oil and condensates as of 
2010, according to a study published 
by the Columbia Center on Sustaina-
ble Investment.
Key to Success
In line with the Norwegian Energy 
Policy, the country has been able to 
merge its role as a large energy pro-
ducer with a pioneering position in 
environmental issues in Europe and 
worldwide. 
According to a study conducted by 
Gulzhan Nurakhmet from the Aca-
demic Journal Oil, Gas & Energy Law, 
“Norway brings one of the best ex-
amples of successful oil production 
policies as well as environmental pro-
tection.” 
As Bente Weisser, the Senior Adviser 
at the Norwegian Ministry of Foreign 
Affairs, said at the Global Gas Flaring 

Reduction (GGFR) Global Forum in 
2015, amongst the reasons behind 
the Norwegian success in its struggle 
against gas flaring is its clear and un-
ambiguous legislation on the treat-
ment of associated gas from the start. 
The governmental strategy in the 
energy sector with a commitment to 
climate change policies is one crucial 
element of the success. In order to es-
tablish a systematic practice without 
gas flaring, the stakeholders are also 
required to play their part, which Nor-
way successfully achieved.

 According to Nurakhmet, “from the 
Norwegian experience we could draw 
conclusions that clear and detailed 
gas flaring and venting policy, care-
ful evaluation and examination of 
the development plan, as well as co-
operation of the Norwegian govern-
ment with oil companies have been 
contributing factors to the successful 
Norwegian Gas Utilization Policy.”
The consensus approach and collabo-
ration between public authorities and 
main industry stakeholders is the nec-
essary starting point to end gas flar-
ing, Director of Economic Consulting 
Associates (ECA), Frederik Beelitz, af-
firmed at a presentation at a gas flar-
ing workshop held in Egypt in March.  
In fact, volumes of gas flaring or vent-
ing are also strictly regulated at the 
production stage, and here is maybe 
the key of success. 
In financial terms, the expert also 
emphasized the importance of fiscal 
incentives for associated gas invest-

ments, which are promoting technical 
innovations and the use of best possi-
ble technological practices.
Moreover, as Weisser pointed out, 
“the development of integrated net-
work of gas pipelines, including for 
associated gas, has been a key factor 
to facilitate commercially viable mar-
kets where companies have an open 
and non discriminatory access to the 
infrastructure.” In fact, “it is more ex-
pensive and often much more tech-
nically challenging to address flaring 
after production has started,” added 
Weisser.
Gas flaring and venting in Norway 
is not only advanced with positive 
environmental protection policy, it 
itself drives the development of the 
gas transportation infrastructure, and 
contributes to the development of 
many oil fields, which became com-
mercially viable thanks to the various 
associated gas utilization schemes.

“In a number of cases, major new devel-
opments were only approved after sig-
nificant investments were made to avoid 
routine gas flaring and gas venting.”
Carbon Limits, Norway
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