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ABSTRACT

Greenhouse Gas (GHG) emissions occur, more or less, in all aspects of the petroleum industry’s activi-
ties. Besides the direct emissions of some GHG, the petroleum industry is also characterised with high
energy intensity usually followed by emissions of adverse gases, especially at old facilities, and also
the products with high emission potential. Being the global industry and one of the major players on
global market, the petroleum industry is also subjected to global regulatory provisions regarding GHG
emissions. In this chapter, the impact of global climate change on the petroleum industry is discussed.
The emissions from the petroleum industry are analysed with a special focus on greenhouse gases that
occur in petroleum industry activities and types and sources of emissions from the petroleum industry
activities. In addition, recommendations for estimation, monitoring, and reductions of GHG emissions

from the petroleum industry are given.

INTRODUCTION

Even though the impact of greenhouse gas (GHG)
emissions on global climate began at the end of
18" century, its scientific analysis yet started more
than a century later. Since the impact is global,
inconsistent and it happens on a long time scale,
for a long time there was no initiative, neither on
state nor on companies’ level to control, accept
responsibility, and take actions regarding GHG
emissions. Today the larges share of the responsi-
bility for the adverse environmental impact due to
GHG emissions lies on industry and energy sector.
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The petroleum industry (oil and gas industry)
was throughout history bounded by environmental
pollution, either through unsustainable resource
utilization or through unsustainable use of the
environment as the final point of the petroleum
industry’s waste disposal. In the 21* century, apart
from facing and meeting the ever-growing global
energy demand, petroleum industry is also faced
with the challenges and risks brought by global
climate changes and efforts for its containment.
Generally, natural gas is considered to be a bridge
fuel that will enable the overall dependence on fos-
sil fuels over coming decades, because, compared
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to oil, and especially to coal, utilization of natural
gas results with lower emissions. Also, since in
many regions conventional reserves of oil and
gas are becoming depleted, the development of
unconventional gas reserves like shale gas, tight
sands or coalbed methane, which in recent years
took significant uplift, additionally encourages
that concept.

The petroleum industry is one of the most pow-
erful and globally outspreaded businesses of the
modern society. With its multinational companies,
the petroleum industry became the global industry
operating in almost every part of the world. It is
also the industry subjected not only to globally
adopted regulations, but also regional and local
legislations. Due to its high energy intensity and
products of high carbon content (oil and natural
gas), and thus high GHG potential, petroleum
industry is directly linked with the rise of global
GHG emissions.

GHG emissions occur, more or less, in all
aspects of petroleum industry’s activities. The
petroleum industry is, beside the direct emissions
of some GHG, also characterised with high energy
intensity usually followed by high emission inten-
sity, especially at old facilities, and also products
with high emission potential.

Emissions from petroleum industry depend
upon the quantity of oil and natural gas produced
and consumed. According to the research made by
the American Petroleum Institute (API), refinery
activities account for 75% of the emissions and
the rest (25%) is emitted from oil and natural gas
exploration and production sector. Regarding
refinery emissions, most of the emission burden
lies upon catalytic cracking, hydroprocessing,
and reforming, from which the emissions are
respectively around 22%, 15%, and 8%. During
exploration and production of oil and natural gas,
more than 50% of the emissions are the direct
consequence of flaring (Hrncevié, 2008; Lev- On,
Ritter, & Retzsch, 2001).

The petroleum industry commonly consists of
two big sectors/ systems, namely the oil system and

the natural gas system. All the petroleum indus-
try activities are generally grouped in two major
business spheres, namely the upstream and the
downstream activities. Segments of the petroleum
industry with the associated GHG emissions are
shown in Figure 1. Exploration and production
of oil and natural gas, natural gas processing, oil
or condensate storage at the production site, and
on- field crude oil, condensate and natural gas
transportation are considered to be the upstream
activities. The downstream activities stand for
transmission and storage of oil/ oil products and
natural gas outside the production field (long-
distance pipelines), crude oil refining, and oil
and natural gas distribution and retail. Integrated
petroleum companies may also have activities as-
sociated with energy production (electricity, heat
and steam production, etc.), mining, petrochemical
production and carbon capture and storage (CCS).

In order to meet the GHG problem, petroleum
industry has to obtain adequate knowledge of its
emission sources, the emission inventories and
those parameters affecting the individual emis-
sions, but also the knowledge of the economy
impact of introducing alternative emission control
technologies. This knowledge is necessary to eval-
uate alternative technologies that can control and
reduce GHG emissions. Also, in order to diminish
business risks brought by global climate change,
and to sustain and improve its long- term competi-
tive advantages, respecting the globally applied
GHG reduction regulations, and considering the
nature of its core business, the petroleum industry
has recognised the necessity of implementation
of climate change factors into the corporative
business strategies. Besides taking only internal
action towards GHG emission reductions, and
thus improvement of its emission reduction pro-
file, petroleum companies are also forced to take
some projects outside their “boundaries” that will
resultin emission reductions and thus beneficiary
emission allowances for the company.

Along with the overview of the petroleum
industry activities, and the overview of the global



27 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/greenhouse-gas-emissions-from-the-petroleum-
industry/122623

Related Content

A Site Specific Study on Evaluation of Design Ground Motion Parameters

A. Boominathanand S. Krishna Kumar (2010). International Journal of Geotechnical Earthquake
Engineering (pp. 1-24).

www.irma-international.org/article/site-specific-study-evaluation-design/40941

Synergy Between Air Quality, Various Urban Forms, and Land Surface Temperature: A Case
Study of Kolkata Metropolitan Area

Abira Dutta Roy, Munni Debnath Parialand Kasturi Mukherjee (2020). Handbook of Research on Resource
Management for Pollution and Waste Treatment (pp. 576-609).
www.irma-international.org/chapter/synergy-between-air-quality-various-urban-forms-and-land-surface-
temperature/242031

Nanomechanical Characterization of Cement-Based Materials

Salim Barbhuiya (2015). Nanotechnology Applications for Improvements in Energy Efficiency and
Environmental Management (pp. 41-55).
www.irma-international.org/chapter/nanomechanical-characterization-of-cement-based-materials/115721

Modelling of Seismic Liquefaction Using Classification Techniques

Azad Kumar Mehta, Deepak Kumar, Prithvendra Singhand Pijush Samui (2021). International Journal of
Geotechnical Earthquake Engineering (pp. 12-21).
www.irma-international.org/article/modelling-of-seismic-liquefaction-using-classification-techniques/272550

Testing and Monitoring of Biodegradable Contaminants in Bioremediation Technique

Ajay Kumarand Pragati Saini (2017). Handbook of Research on Inventive Bioremediation Techniques (pp.
470-492).
www.irma-international.org/chapter/testing-and-monitoring-of-biodegradable-contaminants-in-bioremediation-
technique/176475



http://www.igi-global.com/chapter/greenhouse-gas-emissions-from-the-petroleum-industry/122623
http://www.igi-global.com/chapter/greenhouse-gas-emissions-from-the-petroleum-industry/122623
http://www.irma-international.org/article/site-specific-study-evaluation-design/40941
http://www.irma-international.org/chapter/synergy-between-air-quality-various-urban-forms-and-land-surface-temperature/242031
http://www.irma-international.org/chapter/synergy-between-air-quality-various-urban-forms-and-land-surface-temperature/242031
http://www.irma-international.org/chapter/nanomechanical-characterization-of-cement-based-materials/115721
http://www.irma-international.org/article/modelling-of-seismic-liquefaction-using-classification-techniques/272550
http://www.irma-international.org/chapter/testing-and-monitoring-of-biodegradable-contaminants-in-bioremediation-technique/176475
http://www.irma-international.org/chapter/testing-and-monitoring-of-biodegradable-contaminants-in-bioremediation-technique/176475

