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ABSTRACT

Due to the increase in world population and to the discovery of new energy sources over the last 150 years worldwide energy consumption has increased enormously. Reviewing presently used resources for energy production it could be concluded that fossil fuels still have the highest share. According to current predictions, considering today’s rate of energy consumption and technical and technological development, fossil fuel reserves are expected to last for at least one more century. Since fossil fuels are still dominant sources of energy supply, to meet the energy demand, the petroleum industry is called upon not just to provide an effective management of oil and gas reserves, but also to manage to do that in safe and efficient manner with as low as practically possible ecological footprint. 

Nowadays, petroleum industry moved from just taking into account just the environmental impact of its business and started to look at all the dimensions that form the basis of the concept of sustainable development: the social, the economic and the environmental dimension. It is however, one of the most complex challenges facing petroleum industry today. For many this implementation is the main principle that underpins corporate visions, strategy and decision making, while to others it represents a series of emerging issues that must be taken into consideration in business planning and that must be “managed” in order for the company to maintain its “licenses to operate”.
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INTRODUCTION
The global energy demand and more specific global demand for “clean” energy is growing rapidly. In a modern world energy is essential prerequisits to economic development of a country but also to improvement of human life. Over the last 150 years worldwide energy consumption has increased enormously. This is due to the increase in world population and to the discovery of new energy sources. In the last two centuries importance of energy sources has changed completely, moving from 80% of renewable energy resources in 1850’s (wood, wind or water mills) to only 9% in 2005. Reviewing presently used resources for energy production it could be concluded that fossil fuels still have the highest share (fig. 1). Oil, gas and coal represent around 90% of commercial energy used worldwide. According to current predictions, considering today’s rate of energy consumption and technical and technological development, fossil fuel reserves are expected to last for at least one more century. 
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Figure 1. World primary energy consumption

These days the key strategic issue in ensuring economic and social growth is continuing safe and secure energy supply which includes energy substitution, diversification of the energy portfolio and increase of energy efficiency. Since fossil fuels are still dominant sources of energy supply, to meet the energy demand, the petroleum industry is called upon not just to provide an effective management of oil and gas reserves, but also to manage to do that in safe and efficient manner with as low as practically possible ecological footprint. 

Nowadays business success in general is not measured only by economic performances but is also increasing depending upon performance in areas of environmental protection and community affairs. In addition, the successful business implies a greater understanding and awareness of the business implications and responsibilities of working in different economies and cultures, which is especially important for international business relationships. Demonstrating the value that a company brings to society and ensuring that operations are conducted in a responsible and sustainable way have become issues gaining serious attention on the corporate agenda. This is however, one of the most complex challenges facing global business in general today. 

Principles of environmental protection were initiated and became embedded in petroleum business for more than half of a century, but it is only few decades ago that environmental protection started to be seen as an integral part of sustainable development approach. Since petroleum industry, regarding its business activities, which are considered to be environmentally intensive, takes up special public attention great emphasis has been put on quality environmental system based on effective management with systematic approaches and adequate mechanisms which have to ensure compliance with present, as national as the global, environmental policies and regulations. Task of petroleum company’s environmental management system is not only to provide improvement, necessary to cope with new environmental standards, technological development and to meet public expectations, but also to control and supervise that policy statements, guidelines, programs and field procedures are properly conducted. Environmental management techniques have successfully integrated into all segments of upstream operational procedures and activities, from exploration work, through drilling operations, field development, production of oil or natural gas and ending by abandonment. With effective environmental management system it is ensured that during all of these activities preventive environmental and safety measures are taken even before starting operations. 

Nowadays, petroleum industry moved from just taking into account just the environmental impact of its business and started to look at all the dimensions that form the basis of the concept of sustainable development: the social, the economic and the environmental dimension. This represents a key change in business focus of petroleum industry from simply improving its own economic performance to now fully consider its health, safety and environmental impacts. Including health, safety and environmental issues, as well as corporate social responsibility, into its business performances oil and gas companies are acknowledging and applying such concepts as sustainability, sustainable development and sustainable enterprise management. It is however, one of the most complex challenges facing petroleum industry today. For many this implementation is the main principle that underpins corporate visions, strategy and decision making, while to others it represents a series of emerging issues that must be taken into consideration in business planning and that must be “managed” in order for the company to maintain its “licenses to operate”. The challenges facing today’s petroleum industry, which are even more emphasized by previously mentioned implementation of HSE issues, come from the fact that more than 90% of the world’s fossil fuel reserves are outside “developed” world. Successful development may have a huge economic impact on the host country.

KEY CHALLENGES AHEAD
The key challenges facing petroleum industry can be put in four categories:

· Environmental protection 

· Social responsibility

· Health & safety

· Technological development

When talking about environmental protection there are several issues that should be addressed such as biodiversity, climate change, oil spill prevention, waste and water management. To support the needs of ever increasing world development, energy demand will, in next few decades, still strongly depend on oil and gas resources. Consequently, in order to fulfill the worldwide increasing demands, petroleum companies have to develop and adopt new technologies to increase recovery and to spread their upstream activities to unexploited areas. 
As an industry that operates in ecologically specific areas such as rainforests, deserts, wetlands or artic tundra, petroleum industry must be particularly sensitive to biodiversity. All the operations must be designed to co-exist with habitats in specific areas with minimal interactions. In the past decades implementation of new technological solutions in exploration, like 3-D and even 4-D seismic, and drilling, like directional drilling, have significally decreased the impact of petroleum industry activities in environmentally sensitive areas. 

The United Nations Framework Convention on climate Change (UNFCCC), ratified by over 180 nations, came into force in 1994 with long-term goal to achieve “stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system”. The first step towards achieving this goal was set of national emission reduction targets by the Kyoto Protocol. Oil and gas companies are taking steps today to limit greenhouse gas emissions from they own operations through the development and implementation of cleaner and energy efficient technologies. Company activities to reduce its climate change impact, except energy efficiency improvements, also include participating in voluntary market- based initiatives and agreements such as Clean Development Mechanism (CMD), Joint Implementation (JI) or Emission Trading (ET), investment in cogeneration facilities, research and development of renewables and environment friendly refinery products, reduction and, where possible, elimination of venting and flaring and capture and sequestration of CO2. The petroleum companies are also putting a lot of effort to motivate their customers to reduce their own emissions through increasing energy efficiency and use of environment friendly products. 

Oil and gas activities have significant impact on the environment especially in accidental situations. That is why oil and gas companies are investing enormous effort into prevention of oil spill. Despite all best prevention efforts accidents will still happen. Petroleum industry is working towards minimizing spills, preparing comprehensive contingency plans for responding to accidents and minimizing damage caused. Since the 1970’s there has been a significant reduction in the number of large oil spills from tankers due to raised standards of tanker construction and operations, crew performance and training and vessel management. 

During exploration work, drilling, production of hydrocarbons and later on refinering a lot of waste is generated. This waste consists of rock cuttings coated with residual amounts of a drilling mud, brine, sand, inorganic and organic acids, cellulose and oil gels, cement slurry, technological wastewater, salt solutions (chlorides like NaCl and CaCl2) and greenhouse gasses like CO2. When oil and gas are extracted from reservoir, a large amount of brine is also brought to the surface. Injection of that brine, commonly known as secondary recovery method in oil and gas production, enhances production of oil and gas from the formations and partially solves the problem of brine production. To solve the problems of waste production oil and gas companies are introducing waste management system concept, which is based on reduction of waste production sources followed by recycling and treatment. Probably the most visible aspect of waste, that occurs in petroleum industry, are the facilities that have reached the end of their useful lives. A particular challenge, regarding waste, for the petroleum industry is removal of offshore structures. The industry solves that problem by removal of the offshore facilities to the shore, where much of the material is re-used or recycled. Many aspects of waste management are covered by regulations at national, regional and international level.

Petroleum industry activities have a big impact and are increasingly becoming integral parts of the communities in which they are located. Through carefully planned programs, infrastructure investments, employment, education and communication petroleum industry is integrating it self at local, regional and national levels into communities. This means that petroleum companies try to interact not only with governments, banks or non-governmental organizations (NGO’s) but also with the people of the communities in which actual impacts of the petroleum industry, due to its activities, occur. Many petroleum industry companies are actively developing corporate social responsibility strategies, policies, procedures and reporting frameworks. 

Health and safety are also two of the emerging challenges of the today’s petroleum industry. Considering health impact of petroleum industry operations on employees, local communities and consumers, oil and gas companies apply risk evaluation, rigorous procedures, training, information programs and supervision of the working areas at every stage of operations. As already mentioned, petroleum industry activities are often taking place in specific environments where the employees are subjected to all kinds of serious diseases like HIV or malaria so the establishment of effective health system is one of the prerequisites for petroleum industry business performances. The other prerequisite, connected to the “health” component, is also safety of the petroleum industry operations, but safety of the employees. Oil and gas are potentially hazardous substances that are explored, drilled, produced and transported in environments that can have their own dangers, so absolute safety is essential on both humanitarian and commercial grounds. Many of the improvements in safety performance in petroleum business are result of improved techniques and the introduction of more sophisticated safety management system. 

The petroleum sector has for long been at the forefront of the development and implementation of new technologies for more effective use of present energy resources and development of new ones which is the key element of providing clean energy in future. Since petroleum industry is technology intensive industry whose profit depends on its capacity to discover, refine and deliver its products, it makes huge investments into development of cleaner, more energy efficient, lower emission technologies. 
CONCLUSION
In the 21st century the most daring challenge for petroleum companies, as well as for all energy companies in general, will be meeting society’s increasing demand for energy with compliance with strong environmental and social performance. The petroleum industry recognises the complexities of trying to achieve a balance among economic, environmental and social aspects of its business. Since fossil fuels are still dominant sources of energy supply, to meet the energy demand, the petroleum industry is called upon not just to provide an effective management of oil and gas reserves, but also to manage to do that in safe and efficient manner with as low as practically possible ecological footprint. It is however, one of the most complex challenges facing petroleum industry today and for many this implementation is the main principle that underpins corporate visions, strategy and decision making, while to others it represents a series of emerging issues that must be taken into consideration in business planning. 
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Sažetak:

Porastom svjetske populacije i otkrićima novih izvora energije globalna potrošnja energije je drastično porasla u zadnjih 150 godina. Pri tome u proizvodnji energije još uvijek dominiraju fosilna goriva. Prema današnjim predviđanjima, uzimajući u obzir današnji stupanj potrošnje energije i globalni tehnički i tehnološki razvoj, može se sa sigurnošću ustvrditi da će rezerve fosilnih goriva biti dostatne za još minimalno stotinjak godina. Obzirom na spomenutu važnu ulogu fosilnih goriva u globalnoj opskrbi energijom, od naftne se industrije očekuje ne samo da osigura gospodarenje rezervama nafte i plina, već da se te rezerve osiguraju i da se njima gospodari na siguran i efikasan način sa što je moguće manjim utjecajem na okoliš.
U današnje vrijeme naftna industrija prilikom svog poslovanja ne uzima u obzir samo ekonomsku komponentu i komponentu zaštite okoliša, već nastoji uzimati u obzir sve komponente, koje čine temelj održivog razvitka, tj. velika se pažnja sve više posvećuje i socijalnoj komponenti poslovanja. Nastojanje da se navedene komponente poslovanja održe u ravnoteži i da budu podjednako uključene u poslovanje tvrtke predstavlja jedan od najvećih izazova s kojima je naftna industrija danas suočena. Mnogi smatraju da je pridavanje jednake važnosti svim trima komponentama u poslovanju tvrtke glavni ograničavajući faktor razvoja i ostvarivanja poslovnih planova, poslovne strategije i donošenja odluka u poslovanju. S druge strane, za mnoge naftne kompanije uključivanje komponenti održivog razvoja u vlastito poslovanje predstavlja samo dio novonastalih čimbenika koji se moraju uzeti u obzir prilikom poslovnog planiranja i koje se mora “zadovoljiti” kako bi kompanija mogla i dalje konkurentno poslovati. 
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